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S e s a v a l i 

 

betoni da rkinabetoni Tanamedrove mSeneblobaSi ZiriTadi 

saSeni masalaa, romelic samSeneblo nagebobebis moculobis 

TiTqmis 90%-s Seadgens. amasTan, igi universaluri da 

unikaluria. universaluria imitom, rom igi gamoiyeneba 

mSeneblobis TiTqmis yvela dargSi: samrewvelo da samoqalaqo, 

hidroteqnikur, satransporto, energetikul, fortifikaciul da 

sxva dargebSi. xolo, unikaluria imitom, rom eqspluataciis 

periodSi yvela saSeni masala garkveuli drois Semdeg 

iuaresebs Tavis samSeneblo-teqnikur Tvisebebs, roca betoni 

piriqiT, misi simtkice aTeuli wlebis Semdeg, Tu igi muSaobs 

normaluri eqspluataciis pirobebSi, TandaTanobiT izrdeba. im 

SemTxvevaSic ki, Tu betoni agresiul pirobebSi imyofeba, 

SesaZlebelia specialuri antikoroziuli RonisZiebebis 

Catareba. 

miuxedavad betonis universaluri Tvisebebisa, igi yvela 

konkretul SemTxvevebSi ver akmayofilebs garemos moTxovnebs, 

amitom saWiroa mizandasaxulad vareguliroT betonis narevis 

da gamyarebuli betonis fizikur-meqanikuri Tvisebebi specialu-

ri qimiuri danamatebis gamoyenebiT. 

mrewvelobaSi gamoiyeneba rogorc monoliTuri, aseve asawyo-

bi rkinabetonis nakeTobebi. 

asawyobi rkinabetonis warmoeba saqarTveloSi daiwyo wina 

saukunis 50-iani wlebidan. asawyobi rkinabetonis mrewvelobis 

swrafma ganviTarebam mokle droSi ganapiroba samSeneblo 

obieqtebis swrafi ageba, garda amisa nagebobebSi gamoTavisuf-

lda didi raodenobiT liTonis konstruqciebi, xis masalebi da 

sxva deficituri resursebi, mniSvnelovnad Semcirda samSeneb-

lo-samontaJo samuSaoebis Sromatevadoba. 

1990 wlamde mSeneblobaSi gamoyenebuli iyo 49% 

monoliTuri, xolo 51% asawyobi rkinabetoni, magram dReisaTvis 

es Tanafardoba mniSvnelovnad Semcirda 1990-1992 wlebSi 

saqarTveloSi ganviTarebuli movlenebis gamo;  Tumca unda 

aRiniSnos rom asawyobi rkinabetonis warmoebis aRorZineba 

dawyebulia da warmatebiT gagrZeldeba. 
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asawyobi rkinabetonis nakeTobebis farTo gamoyenebas mSeneb-

lobaSi ganapirobebs: 1) konstruqciebis damzadebisa da montaJis 

maRali industriuloba, rac saSualebas iZleva mkveTrad 

Semcirdes mSeneblobis vadebi da masze gaweuli SromiTi 

danaxarjebi; 2) rkinabetonis konstruqciebis Tvisebebis univer-

saluroba – teqnologiuri ileTebisa da masalebis varirebiT 

SeiZleba miviRoT sxvadasxva fizikur - meqanikuri kerZod, 

simtkicis, Tbogamtarobis, koroziamedegobis, yinvamedegobis, 

atomuri gamosxivebebisadmi medegobis  da sxva specifikuri 

Tvisebebis mqone nakeTobani; 3) rkinabetonis meti xangamZleoba 

sxva saSen masalebTan, kerZod: xe, liToni polimeri da a.S.  

SedarebiT; 4) rkinabetonis warmoebis mniSvnelovani gafarToebis 

SesaZlebloba, nedleuli masalebis didi maragebis gamoyenebis 

xarjze, rogorebicaa: qviSa, RorRi, xreSi, Semkvreli 

nivTierebebi da xelovnuri forovani Semvsebebi. garda amisa 

sxvadasxva warmoebis narCenebis farTod gamoyenebis SesaZleb-

loba (metalurgiuli da saTbob-energetikuli kompleqsis 

widebi da nacrebi, samTo warmoebis narCenebi da sxv.). 

saqarTvelosgan gansxvavebiT avstriaSi, ruseTSi, Cexoslova-

kiaSi, poloneTSi, germaniaSi, yazaxeTSi, ukrainaSi, moldaveTSi 

da sxva qveynebSi, dReisaTvis didi gamocdilebisa da mSeneblo-

bis teqnikur-ekonomikuri analizis safuZvelze naTlad gamoikve-

Ta asawyobi rkinabetonis elementebis gamoyenebis mizanSewoni-

loba sxvadasxva daniSnulebis Senobebsa da nagebobebSi: 

samrewvelo SenobebSi – nivniva da nivnivqveSa wamweebi, 

orqanobiani koWebi, svetebi, daxurvis da gadaxurvis panelebi, 

sakedle panelebi, Wiqisebri saZirkvlebi da sxv. es 

konstruqciebi gamoiyenebian rogorc agresiul, aseve nakleb 

agresiul garemoSi momuSave SenobebSi, aseve statikuri da 

dinamikuri datvirTvebis zemoqmedebis pirobebSi. 

satransporto mSeneblobaSi – xidebi da gzaxidebi, 

wyalgayvanilobis milebis sayrdeni konstruqciebi; metropoli-

tenis da gvirabebis nakeTobebi da konstruqciebi; sazRvao da 

samdinaro portebis nakeTobebi; aerodromebis, sarkinigzo da 

sakontaqto qselebis aRWurviloba da nakeTobebi. 

energetikul mSeneblobaSi – Tbo, atomuri da hidro-

eleqtrosadgurebis konstruqciebi; Tburi qselebis, damxmare 
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nagebobebis karkasebis, miwisqveSa gvirabebisa da arxebis nakeTo-

bebi da konstruqciebi; kaSxlebis ferdoebis samagri elementebi; 

arxebis mosapirkeTebeli saSualebebi; eleqtrogadacemis xazebis 

sayrdenebi da saZirkvlebi, radiocentrebis gadacemis mowyobi-

lobebi da sxva. 

samelioracio mSeneblobaSi – sarwyavi sistemebis udawneo 

milgayvanilobebis, daxuruli koleqtorebis, sameTvalyureo 

Webis, dabalwneviani milgayvanilobebis, msxvili wyalsatarebis 

da wyalgayvanilobebis,  sadawneo  milebis, Ria sistemebis 

Rarebis, akvedukebis, sarwyavi arxebis mosapirkeTebeli da 

hidronagebobebis konstruqciebi, nakeTobebi da elementebi. 

sasoflo-sameurneo mSeneblobaSi – bagebisa da 

sakveburebis  SemomRobi konstruqciuli elementebi; 

kombinirebuli sakvebis sawarmoebis, wisqvilebis, elevatorebis 

konstruqciebi da nakeTobebi; vazis Wigoebi da saZovrebis 

Semomfarglavi konstruqciebi. 

samoqalaqo mSeneblobaSi – msxvilpaneluri sacxovrebeli 

saxlebis elementebi; karkasul-panelovani da karkasuli 

Senobebis konstruqciebi da nakeTobebi Cveulebrivi da seismuri 

regionebisaTvis; moculobiT blokuri da panelur-blokuri 

sacxovrebeli saxlebis da monoliTuri Senobebis asawyobi 

nakeTobebi da elementebi. 

Seficvris gareSe nakeTobebis damzadebis da mSeneblobis 

warmoebis xerxis gamoyeneba saSualebas iZleva SevamciroT 

mSeneblobis Sromatevadoba da vadebi, zogierT SemTxvevaSi 

saarmature foladis xarji da konstruqciebis betonis 

moculoba. 

nakeTobaTa warmoebis efeqturobis asamaRleblad cementisa 

da armaturis ekonomiis da maTi koroziis Tavidan acilebis,  

aseve rTuli konfiguraciis nakeTobebis da konstruqciebis 

dayalibebis gaadvilebis mizniT, mizanSewonilia betonis dana-

matebad superplastifikatorebis gamoyeneba. betonis gamyarebis 

vadebis Semcirebis mizniT ki gamyarebis damaCqarebeli qimiuri 

danamatebis gamoyeneba. 

asawyobi da monoliTuri betoni da rkinabetoni darCebian 

ZiriTad konstruqciul masalebad samomavlodac. Cvens qveyanaSi 

ufro farTo gamoyenebas hpoveben msubuqi da ujredovani 
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betonebi, maRali markis betonebi da sxva. msubuqi betonebi 

TavianTi TvisebebiT Zalzed perspeqtiul saSen masalad 

gvevlinebian. maTi gamoyeneba mTel msoflioSi gasuli saukunis 

50-ian wlebTan SedarebiT TiTqmis 2,5-jer gaizarda. 

bunebriv da xelovnur Semvsebebze damzadebuli msubuqi 

betonebis xvedriTi wilis gazrda mSeneblobaSi qmnis samontaJo 

elementebis, nagebobis saerTo masis Semcirebis, mSeneblobis 

xarisxis gaumjobesebis da Sromisnayofierebis gazrdis 

SesaniSnav safuZvels. msubuqi betonisgan damzadebuli 

Semomfargvleli konstruqciebis warmoeba saqarTvelos TiTqmis 

yvela regionSia SesaZlebeli. msubuqi betonis konstruqciebis 

gamoyenebis efeqturoba mzid konstruqciebSi damokidebulia 

msxvili forovani da mkvrivi Semvsebebis Rirebulebebis 

Tanafardobaze mocemul regionSi. msubuqi betonebis simkvrivis 

Semcireba (mzid konstruqciebSi 1500 _ 1700kg/m3-mde, xolo 

SemomzRudav konstruqciebSi 800 _ 900kg/m3-mde) amaRlebs msubuqi 

betonebis gamoyenebis ekonomikur efeqts. 

gansakuTrebiT efeqtur masalad aris miCneuli sakedle da 

gadaxurvis konstruqciebisaTvis gamoyenebuli ujredovani beto-

ni (avtoklavuri da uavtoklavo warmoebisa). igi xasiaTdeba 

didi Tbosaizolacio efeqtiT, rac gansakuTrebiT mniSvnelo-

vania iseTi mwiri energoresursebis mqone qveynisaTvis, rogoric 

saqarTveloa. Cveni qveynis TiTqmis yvela raionSi moipoveba 

ujredovani betonis warmoebisaTvis saWiro bunebrivi Semvsebebi. 

ujredovani betonis  nakeTobis gamoyeneba samoqalaqo, samrew-

velo, sasoflo-sameurneo da sakurorto mSeneblobaSi mniSvne-

lovnad Seamcirebs kapitaldabandebebs da gaaumjobesebs Senoba-

nagebobebis Tbosaizolacio da bgerasaizolacio Tvisebebs. 

mZime betonebisagan damzadebuli rkinabetonis konstruqcie-

bis warmoebis progresi damyarebulia betonebis markianobis 

zrdaze. eqsperimentul monacemebze dayrdnobiT 300 da 400 

markis betonebis magivrad 600-800 markis betonebis gamoyeneba 

mniSvnelovnad amsubuqebs calkeul konstruqciebs, amcirebs 

betonis  xarjs 30-50%-iT, armaturis 10-20%-iT, xolo am kons-

truqciebis Rirebulebas 10-20%-iT. 
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Tavi I. betonis da rkinabetonis sawarmoebis 

daproeqtebis ZiriTadi principebi 

1.1. saproeqto organizaciis specializacia, 

Sedgeniloba da struqtura 

 

samrewvelo sawarmos proeqti warmoadgens teqnikuri 

dokumentaciis kompleqss, romelic Seicavs: saangariSo da 

grafikul nawilebs, saxarjTaRricxvo dokumentacias, 

ganmartebiT baraTs da sxva aucilebel masalebs. 

saproeqto dokumentaciis damuSavebas axdenen specialurad 

am miznisaTvis Seqmnili, saqarTveloSi moqmedi kanonmdeblobis 

safuZvelze licenzirebuli saproeqto organizaciebi. 

proeqtis damuSaveba xorcieldeba mocemul regionSi 

saTanado biznes kvlevebis da dargis mocemuli mimarTulebiT 

ganviTarebis teqnikur-ekonomikuri dasabuTebis safuZvelze; 

sainJinro-saZiebo samuSaoebis bazaze da variantuli damuSavebis 

mixedviT zustdeba sawarmos saproeqto da gasaSvebi 

samZlavreebi, mSeneblobis savaraudo Rirebuleba, anazRaurebis 

vada, rentabeloba da sxva teqnikur-ekonomikuri maCveneblebi. 

samSeneblo konstruqciebis damamzadebeli qarxnebis 

proeqtSi asaxuli unda iqnas Semdegi sakiTxebi: nedleulis, 

naxevarfabrikatebis da sxva masalebis, agreTve mza produqciis 

satransporto nakadebi, sawarmoo teqnologia, warmoebis 

specializacia, manqanebis, mowyobilobebis, danadgarebis SerCeva 

da teqnologiuri gaangariSeba; proeqtis konstruqciul-

arqiteqturuli gadawyveta; energetikuli resursebis 

gaangariSeba; sasawyobo meurneobis gaangariSeba da daproeqteba; 

qarxnis momarageba wyliT, sawvavi airiT da saamqroebis 

Tbouzrunvelyofa (qarxnis Tbomeurneoba); qarxnis mSeneblobis 

kapdabandebaTa angariSi da gamoSvebuli produqciis 

TviTRirebulebis gansazRvra; saxarjTaRricxvo dokumentaciis 

Sedgena da sxva saWiro masalebis moZieba. 

proeqtis specialur nawilSi CarTuli unda iqnes: 

teqnologiuri, energetikuli, amwesatransporto, satumbo-

sakompresoro da sxva saxis mowyobilobebis miRebaze SekveTebis 
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specifikaciebi, romelTa gamogzavnas damamzadebeli qveynidan 

didi dro sWirdeba. 

erTstadiani daproeqtebis dros dgeba Senobis sawarmos an 

nagebobis muSa gegmari krebsiTi saxarjTaRricxvo 

gaangariSebiT. muSa proeqti unda Sedgebodes ganmartebiTi 

baraTisa da ZiriTadi naxazebisagan. erTstadiani daproeqteba 

gamoiyeneba iseTi sawarmoebisa da nagebobebisaTvis, romelTa 

mSenebloba ganxorcieldeba tipuri da ganmeorebiT gamoyenebadi,  

individualuri, ekonomikuri proeqtebis safuZvelze; aseve 

teqnikurad arcTu rTulad aRWurvili sawarmoebisTvis, 

romelTa montaJi friad gamartivebulia. am SemTxvevaSi 

mniSvnelovnad mcirdeba naxazebis ricxvi, radgan tipuri da 

ganmeorebiT gamoyenebadi individualuri, ekonomikuri proeqte-

bis gamoyenebisas saWiroa adgilobriv pirobebTan Sesatyvisi 

mibmis naxazebi. paralelurad muSavdeba muSa dokumentacia 

Tavisi xarjTaRricxviT calkeul Senobasa Tu nagebobaze 

standartebis moTxovnebis Sesabamisad da gadis saTanado 

organoebSi eqspertizas. 

teqnikurad xelaxla aRWurvis gegmari muSavdeba TiToeuli 

obieqtisaTvis cal-calke,  an dgeba samuSaoTa saxeobebis 

mixedviT Semdegi SemadgenlobiT: ganmartebiTi baraTi, 

romelSic mocemuli unda iyos obieqtis mdgomareobi s 

zogadi daxasiaTeba, axali teqnikisa da teqnologiebis 

gamoyenebis winaswargansazRvruli gadawyveta; Sromisa da 

garemos dacvis gasatarebeli RonisZiebebi; samSeneblo-

samontaJo samuSaoebis moculobebis monacemebi; dasaxuli 

RonisZiebebis efeqturoba da ZiriTadi teqnikur-ekonomikuri 

maCveneblebi; muSa proeqtis pasporti, muSa dokumentacia 

samSeneblo da samontaJo samuSaoebis mTels moculobaze; 

mowyobiloba-danadgarebis SesakveTi specifikacia da 

xarjTaRricxva. 

samuSao dokumentacia Sedgeba muSa naxazebisagan da maT 

safuZvelze Sedgenili, calkeul Senobaze da nagebobaze 

Sesasrulebeli samuSaoebis xarjTaRricxvisagan. 

orstadiani daproeqtebis dros muSa naxazebi iqmneba 

ZiriTadi proeqtis damtkicebis Semdeg, krebsiTi 

saxarjRaRricxvo dokumentaciis safuZvelze. am dros darTul 
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unda iqnes gamoyenebuli samSeneblo konstruqciebis, kvanZebis, 

detalebis, samagrebis tipuri muSa naxazebi, raTa muSa naxazebis 

Sedgena daviyvanoT tipuri naxazebis albomebisa da katalogebis 

Sesabamisi samontaJo gegmebisa da Wrilebis Cvenebaze. 

dgeba Senobebisa da nagebobebis Semdegi muSa naxazebi: 

samSeneblo muSa naxazebi; detalizebuli naxazebi (liTonis 

konstruqciebis da teqnologiuri milgayvanilobebis muSa 

naxazebi sruldeba qarxana-damamzadeblis mier); saventilacio 

da airmomaragebis detalizebuli naxazebi-samontaJo 

organizaciebis mier; tipuri da ganmeorebiT gamoyenebadi 

individualuri proeqtebis muSa naxazebi, romlebic mibmulni 

arian mSeneblobis Sesabamis ubnebTan; teqnologiuri, 

satransporto da sxva saxis manqana-mowyobilobebis da 

danadgarebis da maTTan dakavSirebuli komunikaciebis, 

konstruqciebis, aRWurvilobis naxazebi (gegmebi da Wrilebi). 

garemos, Sromis dacvisa da usafrTxoebis uzrunvelmyofeli 

nagebobebisa da mowyobilobebis naxazebi; eleqtromomaragebis 

da eleqtroganaTebis, sawarmos teqnologiuri procesebis 

avtomatizaciis, kavSirgabmulobis da signalizaciis, 

radiofikaciis, kompiuteruli momsaxurebis da sxva qselebisa 

da mowyobilobebis naxazebi; arastandartuli teqnologiuri, 

energetikuli da sxva mowyobilobebis, elementebis, 

konstruqciebis kvanZebis, aseve arastandartuli manqanebis da 

danadgarebis naxazebi; tipuri konstruqciebis elementebisa da 

kvanZebis naxazebis, normativebis da standartebis CamonaTvali; 

samSeneblo da samontaJo samuSaoebis moculobebis uwyisebi, 

aseve moTxovnili masalebis, nakeTobebisa da konstruqciebis 

muSa proeqtis mixedviT dazustebuli uwyisebi. 

muSa dokumentaciaSi moyvanili unda iyos samSeneblo-

samontaJo samuSaoebis saxarjTaRricxvo Rirebulebis 

gaangariSeba, SromiTi danaxarjebi da saSeni masalebis, 

nakeTobebis da konstruqciebis saWiro moculobebi. 

muSa dokumentaciis Sedgenis dros damkveTma saproeqto 

organizacias unda gadasces sawyisi monacemebi individualurad 

dasamzadebel SekveTil danadgarebze da sazRvargareT SesaZen 

mowyobilobebze. sawarmos, Senobis, nagebobis mSeneblobaze muSa 

dokumentacia saproeqto organizaciis mier damkveTs 
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mSeneblobis xangrZlivobis or wlamde normatiuli vadis 

SemTxvevaSi gadaecema sruliad, mTeli mSeneblobisaTvis, xolo 

ufro didi xangrZlivobisas etapobrivad – samSeneblo-

samontaJo samuSaoebis wliuri moculobebis mixedviT. 

orstadiani daproeqtebisas sawarmos damuSavebuli proeqti 

Sedgeba Semdegi ganyofilebebisagan:  

1. saerTo ganmartebiTi baraTi, romelSic Sedis: 

dagegmarebis sawyisi monacemebi; obieqtis mokle daxasiaTeba, 

optimalurad SerCeuli variantis Sefaseba; monacemebi obieqtis 

saproeqto simZlavris, sanedleulo bazis, produqciis 

savaraudo moTxovnilebis Sesaxeb; monacemebi saTbobis, wylis, 

Tburi da el. energiis, SromiTi resursebis, damxmare masalebis 

Sesaxeb; ZiriTadi saproeqto gadawyvetilebis ekonomikurobis da 

progresulobis Sesaxeb; sawarmos Semadgenloba, mSeneblobis 

Tanmimdevroba, cnobebi gasaSveb kompleqsebze, ZiriTadi 

samuSaoebis moculobebi; obieqtis teqnikur-ekonomikuri 

maxasiaTeblebi, maTi Sedareba samamulo da sazRvargareTis 

analogur sawarmoebTan; warmoebis ekonomikis monacemebi, 

kapitaluri dabandebebis efeqturoba da mecnierebisa da 

teqnikis Tanamedrove miRwevebis gamoyeneba proeqtSi; monacemebi 

saxelmwifo standartis, mSeneblobis moqmedi normebis, wesebis 

da instruqciebis dacvis Sesaxeb, maT Soris feTqebad da 

xanZarsawinaaRmdego RonisZiebebis Sesaxeb; mSeneblobis raionis 

da samSeneblo moednis mokle daxasiaTeba; generaluri gegmis 

gadawyveta da monacemebi Sidasaqarxno da gare transportis 

Sesaxeb, tvirTbrunvis  moculobis gansazRvra; sainJinro qsele-
bis da komunikaciebis gadawyveta; samoqalaqo Tavdacvisa da 

garemos dacvis RonisZiebebi. 

ganmartebiTi baraTis ZiriTadi naxazebi: sawarmos 

ganlagebis situaciuri gegma, arsebuli da dasaproeqtebeli 

gare komunikaciebiT da sainJinro qselebiT; generaluri gegmis 

sqema, romelzec datanili unda iyos arsebuli, dasaproetebeli, 

rekonstruqtirebadi da dasangrevi Senoba-nagebobani; 

keTilmowyobis da gamwvanebis obieqtebi, Sidasaqarxno sainJinro 

da satransporto komunikaciebis  principuli gadawyveta, 

ZiriTadi eleqtruli qselebis trasebi. 
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2. teqnologiuri gadawyveta, Sedgeniloba: sawarmoo 

saangariSo programa, warmoebis teqnologiis mokle daxasiaTeba 

da misi SerCevis aucileblobis dasabuTeba; dasamzadebeli 

produqciis Sromatevadoba, teqnologiuri procesebis meqaniza-

cia da avtomatizacia, warmoebis marTvis progresuli sistemebi; 

produqciis xarisxis kontrolis organizaciis sakiTxebi; Ser-

Ceuli danadgarebis Sedgeniloba da progresulobis Sefaseba, 

maTi datvirTvis maxasiaTeblebi; importuli danadgarebis da 

mowyobilobebis SeZenis aucileblobis dasabuTeba. Sidasasaam-

qroe da saamqroTSorisi komunikaciebis daxasiaTeba; sawarmoo 

personalis raodenobis dasabuTeba; Sromis mecnieruli 

organizaciis principuli gadawyveta; sawarmos Tbomomaragebis, 

el. momaragebis da el. danadgarebiT aRWurvis gadawyveta; 

sawarmos marTvis Tanamedrove avtomatizebuli da kompiuteruli 

sistemebis principuli gadawyveta; garemos dacvis aucilebeli 

RonisZiebebi; normirebul droSi sawarmos saproeqto simZlav-

ris aTvisebis RonisZiebani; garemos dacvis aucilebeli Ronis-

Ziebebi; normirebul droSi sawarmos saproeqto simZlavris 

aTvisebis RonisZiebani; 

teqnologiuri gadawyvetis ZiriTadi naxazebi: teqnologiuri 

procesebis da warmoebis meqanizaciis principuli sqemebi; kor-

pusebis (saamqroebis) SeTanwyoba da teqnologiuri, unikaluri 

danadgarebis da satransporto saSualebebis optimaluri 

ganlageba; tvirTnakadebis sqemebi (msxvili sawarmoebisaTvis), 

funqciuri struqturebis sqemebi; organizaciuli struqturebis 

sqemebi; sawarmos eleqtromomaragebis da teqnologiuri 

procesebis avtomatizaciis principuli sqemebi. magistraluri 

da gamanawilebeli Tburi trasebis, kavSirgabmulobis da 

signalizaciis principuli sqemebi. 

3. samSeneblo gadawyveta unda Seicavdes: Senoba-nagebobebis 

arqiteqtorul-samSeneblo gadawyvetis mokle aRwera-dasabu-

Tebas; samuSao adgilebis ganaTebulobis, samrewvelo xmauris 

da vibraciis Semcirebas, momuSaveTa sayofacxovrebo, sanita-

ruli momsaxurebis principul gadawyvetas; eleqtro, feTqebad 

da xanZarsawinaaRmdego RonisZiebebs; samSeneblo konstruqcie-

bis dacvas koroziisagan; wyalmomaragebis, kanalizaciis, 

gaTbobis, ventilaciis da haeris kondicirebis ZiriTad 
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gadawyvetebs, tipuri da ganmeorebiT ganoyenebadi ekonomikuri 

proeqtebis CamonaTvals; samoqalaqo Tavdacvis obieqtebis 

principul gadawyvetas. 

samSeneblo nawilis ZiriTadi naxazebi unda Seicavdnen: 

individualuri proeqtebiT asaSenebeli Senobebis da nagebobebis 

gegmebs, Wrilebs da fasadebs, ZiriTadi, mzidi da SemomzRudavi 

konstruqciebis sqematuri gamosaxviT (tipuri proeqtebis 

mixedviT _ katalogis furclebis miTiTebiT); samSeneblo 

konstruqciebis antikoroziuli dacvis eskizur gadawyvetebs; 

gare sainJinro da satransporto komunikaciebis sqemebs. 

daproeqtebis procesis daCqarebis, xarisxis amaRlebis da 

saxarjTaRricxvo Rirebulebis Semcirebis mizniT damuSave-

bulia tipiuri proeqtebi romelTa mixedviTac xorcieldeba 

ganmeorebadi, msgavsi, ZiriTadi da damxmare Senobebis da 

nagebobebis mSenebloba. 

samrewvelo samSeneblo industriaSi damuSavebulia tipuri 

proeqtebi warmoebis yvela dargisaTvis. es proeqtebi 

Sedgenilia moqmedi samrewvelo manqana-mowyobilobebis da 

danadgarebis gaTvaliswinebiT. 

tipuri proeqtebi muSavdeba wamyvani saproeqto organizaci-

ebis mier (saTao saproeqto institutebi), iseTi samrewvelo 

simZlavreebiTa da warmoebis teqnologiuri sqemebiT, romlebic 

ufro xSirad meordeba sxvadasxva raionebSi. tipur proeqtebSi 

unificirebulia svetebs Soris arsebuli biji da ZiriTadi 

konstruqciuli gadawyvetebi, rac saSualebas iZleva 

SevamciroT saproeqto xarjebi da SevzRudoT arastandartuli 

konstruqciebis gamoyeneba. tipuri proeqtebis gamoyenebisas, 

dagegmarebis dros SesaZlebelia masSi Sevides garkveuli 

cvlilebebi Tu es aucilebelia da teqnikurad mizanSewonilia. 

es cvlilebebi winaswar aucileblad unda SeTanxmdes tipuri 

proeqtis gamomSveb saproeqto organizaciasTan. 

Tu daproeqteba xdeba gansakuTrebuli klimaturi pirobebis 

regionebSi (seismur raionebSi, mcocavi gruntebis mqone miwis 

nakveTebze, mudmivi gamyinvarebis pirobebSi da a.S.), am 

SemTxvevaSi aucileblia tipuri proeqtis gadamuSaveba da mibma 

moqmedi samSeneblo normebis da teqnikuri pirobebis 

gaTvaliswinebiT. 
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sawarmos teqnikuri proeqtis pasporti Seicavs: Sifrs, 

damkveTis dasaxelebas, saproeqto davalebas, moednis SerCevis 

aqts, proeqtis dammuSaveblis dasaxelebas (gendamaproeqtebeli 

da submoijarade). 

ganyofileba - `pasportis ZiriTadi teqnikur-ekonomikuri 

maCveneblebi~ - Seicavs: 

naturalur erTeulebSi gamosaxul produqciis wliur 

programas gamosaSvebi nomenklaturis mixedviT; igives gasacemi 

fasebis mixedviT; produqciis mTlian TviTRirebulebas 

weliwadSi: mSeneblobis mTlian saxarjTaRricxvo Rirebulebas; 

maT Soris samrewvelo, sayofacxovrebo- samoqalaqo, manqana-

mowyobilobebis, sainJinro qselebis, keTilmowyobis da a.S.; 

kapitaldabandebaTa anazRaurebis vadas; rentabelobas; xvedriT 

kapitaldabandebas; kapitaldabandebis ganawilebas mSeneblobis 

vadebis mixedviT; samuSao reJims: samuSao dReebis raodenobas 

weliwadSi, cvlebis raodenobas dRe-RameSi, cvlis 

xangrZlivobas, momuSaveTa siiT Semadgenlobas (maT Soris 

muSebisac); erTi muSis saSualo gamomuSavebas naturalur 

erTeulebSi da gasacemi fasebis mixedviT. 

pasportSi moyvanilia generaluri gegmis sqema da 

maCveneblebi: terotoriis farTobi, ganaSenianebis farTobi, 

ganaSenianebis simkvrive da sxv. 

pasportSi aseve CamoTvlilia ZiriTadi Senoba-nagebobebis 

nusxa: sawarmoo bloki, mza produqciis sawyobi, Semvsebebis 

sawyobi galereiT, cementis sawyobi, sakompresoro-satumbo 

sadguriT, saqvabe, Sxefsacivari, sasadilo, administraciuli 

korpusi; naCvenebia ZiriTadi komunikaciebi da trasebi: 

Semomavali rkinigza, Semomavali avtogza, eleqtrogadacemis, 

wyalmomaragebis, kanalizaciis, gazgayvanilobis  da sxv xazebi; 

aseve materialuri resursebis – wylis, saTbobis, airis da sxva 

xarjebi. 

pasportSi moyvanilia aseve warmoebis ZiriTadi teqnolo-

giuri procesis mokle aRwera da TandarTuli sqema. 
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1.2. proeqtis teqnikur-ekonomikuri maCveneblebi  

saxarjTaRricxvo dokumentaciis damuSaveba 

 

samrewvelo sawarmos daproeqtebis gadawyvetileba miiReba 

im teqnikur-ekonomikuri maCveneblebis safuZvelze, romlebSic 

ZiriTadad moyvanilia: samSeneblo raionis mokle ekonomikur-

geografiuli daxasiaTeba; cnobebi mSeneblobis raionSi moqmedi 

sawarmoebis Sesaxeb; nedleuli masalebis raodenobrivi da 

xarisxobrivi Sefaseba da saSeni masalebis sawarmoo bazebis 

mimoxilva; monacemebi mza produqciis moTxovnis Sesaxeb aRniS-

nul regionSi; saproeqto simZlavris dasabuTeba. specializacia; 

saorientacio monacemebi sawarmos mier moxmarebuli nedleulis, 

saTbobis, wylis, orTqlis, eleqtroenergiis Sesaxeb; mSeneblo-

bis saorientacio saxarjTaRricxvo Rirebuleba; mSeneblobis 

vadebi da Tanamimdevroba; mSeneblobis ZiriTadi teqnikur-

ekonomikuri maCveneblebi da axali mSeneblobis efeqturobis 

Sefaseba. 

mocemuli regionis perspeqtiuli ganviTarebis gegmis 

mixedviT damkveTi saproeqto organizacias aZlevs davalebas 

sawarmos daproeqtebis Sesaxeb. 

aRniSnuli davalebis safuZvelze saproeqto organizacia 

amuSavebs saxarjTaRricxvo dokumentacias. mas adgenen mTlianad 

proeqtis an misi nawilis Rirebulebis Sesafaseblad. xarjTaR-

ricxvis safuZvelze gansazRvraven mSeneblobis teqnikur-

ekonomikur maCveneblebs da mSenebare sawarmos efeqturobas. 

saxarjTaRricxvo dokumentacia warmoadgens mSeneblobis 

dagegmarebis da dafinansebis safuZvels. ris mixedviTac 

xorcieldeba samSeneblo-samontaJo samuSaoebi, SeiZineba sasa-

qonlo samSeneblo produqcia. xarjTaRricxva gvevlineba Sromis 

mwarmoeblobis dagegmvis normatiul bazad; xarjTaRricxvis 

mixedviT xdeba proeqtebis sxvadasxva variantis Sedareba 

rogorc sawarmos ganlagebis adgilis SerCevis, aseve teqnikuri 

da teqnologiuri sakiTxebis gadawyvetis TvalsazrisiT. 

calkeuli konstruqciebis da samSeneblo-samontaJo samuSao-

ebis saxarjTaRricxvo Rirebuleba saSualebas iZleva gavakeToT 

swori arCevani samSeneblo konstruqciebis, saSeni masalebis da 
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samSeneblo-samontaJo samuSaoebis warmoebis teqnologiis 

racionalurad gadawyvetis mxriv. mSeneblobis saxarjTaRricxvo 

Rirebulebis zusti gansazRvra misi finansuri da materialur-

teqnikuri uzrunvelyofis saimedo safuZvlad gvevlineba. 

obieqtebis mSeneblobis zustad gansazRvruli Rirebuleba 

saSualebas iZleva CamovayaliboT sawarmos sasaqonlo 

samSeneblo produqciis saxarjTaRricxvo Rirebuleba, gasaSvebi 

kompleqsis an obieqtebis Tanamimdevroba da sxva aucilebeli 

samuSaoebis nusxa. vinaidan mSeneblobis saxarjTaRricxvo 

Rirebulebis gansazRvris upirveles safuZvels warmoadgens 

saproeqto gadawyveta, saxarjTaRricxvo dokumentaciis xarisxic 

ZiriTadad damokidebulia proeqtis xarisxze da stabilurobaze. 

kapitaluri mSeneblobis xarjTaRricxvaSi Sedis Semdegi 

danaxarjebi: yvela saxis samSeneblo samuSaoebis Rirebuleba; 

danadgarebis montaJis Rirebuleba; teqnologiuri, 

energetikuli, amwe-satransporto, satumb-sakompresoro da sxva 

saxis manqana-mowyobilobebis SeZenis xarjebi; damxmare 

mowyobilobebis, instrumentebis da inventaris SeZenis xarjebi; 

sxva saxis kapitaluri samuSaoebis xarjebi. 

xarjTaRricxvaSi ar Sedis: Senobis, nagebobis, danadgarebis 

kapitaluri remontis xarjebi. danadgarebis defeqtebis aRmofx-

vraze da winasamontaJo samuSaoebze gaweuli xarjebi; ZiriTadi 

fondebis salikvidacio xarjebi, romlebic dakavSirebulni ar 

arian axali mSeneblobis samSeneblo moednis momzadebasTan. 

dasaproeqtebeli sawarmos, Senobis, nagebobis an maTi rigis 

saxarjTaRricxvo Rirebulebis gansazRvris mizniT orstadiani 

daproeqtebisas muSavdeba: jamuri saxarjTaRricxvo angariSi, 

danaxarjebis jami (aucileblobis SemTxvevaSi); obieqtebis 

lokaluri  saxarjTaRricxvo angariSebi; saproeqto da saZiebo 

samuSaoebis xarjebi, garda amisa saxarjTaRricxvo angariSebi 

samuSaoebis calkeul saxeebze (samSeneblo moednis aTviseba, 

droebiTi Senoba-nagebobebis ageba, samSeneblo-samontaJo samu-

Saoebis gaZvireba zamTarSi, Semosazidi masalebis damatebiTi 

transporti; sxvadasxva saxis kompensaciebi, romelsac damkveTi 

moijarade organizacias uxdis mSenebare sawarmos direqciis 

Senaxvis da teqnikuri kontrolis ganxorcielebisaTvis; aseve 
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saproeqto organizaciebis mier saavtoro zedamxedvelobis da 

saeqsploatacio personalis sakadro momzadebis xarjebi. 

orstadiani daproeqtebisas samuSao dokumentaciaSi gaianga-

riSeba obieqtebis da lokaluri xarjTaRricxvebi. 

erTstadiani daproeqtebisas muSa proeqtebis Sedgenisas 

muSavdeba: krebsiTi saxarjTaRricxvo angariSebi; xarjebis jami 

(aucileblobis SemTxvevaSi). saobieqto da lokaluri xarjTaR-

ricxvebi. xarjTaRricxva saproeqto da saZiebo samuSaoebze; 

aseve saxarjTaRricxvo angariSebi sxvadasxva Tanmdev samuSaoeb-

ze. 

erTstadiani daproeqtebisas muSa proeqtis saxarjTaRricxvo 

dokumentaciis Sedgenis da orstadiani daproeqtebisas muSa 

dokumentaciis damuSavebis procesSi dgeba: obieqtebis mSeneblo-

bis saxarjTaRricxvo Rirebulebis uwyisi da sasaqonlo 

samSeneblo produqciis saxarjTaRricxvo Rirebulebis uwyisi. 

samSeneblo - samontaJo samuSaoebis xarjTaRricxva Tavisi 

ekonomikuri SemadgenlobiT iyofa pirdapir da zednadeb 

xarjebad. saxarjTaRricxvo RirebulebaSi Sedis gegmuri 

dagroveba. 

pirdapiri xarjebi uSualod dakavSirebulia samSeneblo da 

samontaJo samuSaoebis teqnologiur procesebTan. aq Sedis 

agreTve ZiriTadi muSebis xelfasis fondi (saxarjTaRricxvo 

Rirebulebis 15_18%); masalebis, konstruqciebis detalebis 

aRWurvilobis (50_60% saxarjTaRricxvo Rirebulebisa), 

samSeneblo masalebis eqsploataciis xarjebi (saxarjTaRricxvo 

Rirebulebis 6_8%) da sxva pirdapiri danaxarjebi. zednadeb 

xarjebs ganekuTvnebian administraciul – sameurneo personalis 

Senaxvis xarjebi, garemos dacvis RonisZiebebis gatarebaze 

gaweuli xarjebi da a.S. 

gegmuri dagroveba _ es aris samSeneblo da samontaJo 

organizaciebis normatiuli mogeba da aiReba 6%-is odenobiT 

pirdapiri da zednadebi danaxarjebis jamidan. 

saxarjTaRricxvo dokumentaciaSi aisaxeba manqana – 

mowyobilobebis da meqanizmebis eqsploataciis xarjebi. es 

danaxarjebi gamoisaxeba manqana – cvlebis RirebulebiT, romlis 

SemadgenlobaSic Sedis manqana – danadgarebis montaJis da 

demontaJis xarjebi da saamortizacio anaricxebi. 
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krebsiTi xarjTaRricxva Sedgeba ori nawilsagan: nawili I: 

samSeneblo teritoriis momzadeba; ZiriTadi sawarmoo 

daniSnulebis obieqtebi; damxmare sawarmoo da momsaxure 

daniSnulebis obieqtebi; energetikuli mniSvnelobis obieqtebi; 

satransporto mSeneblobisa da kavSigabmulobis obieqtebi; gare 

qselebi da wyalmomaragebis, kanalizaciis, Tbomomaragebis da 

gazifikaciis nagebobebi; sawarmoo moednis keTilmowyoba;  sxva 

samuSaoebi da danaxarjebi. 

nawili II: mSenebare sawarmos direqciis Senaxvis xarjebi; 

saeqsploatacio kadrebis momzadeba; saproeqto da saZiebo 

samuSaoebi. 

mSeneblebi samuSaoTa Sesrulebis angariSebs adgenen samu-

SaoTa faqtiuri TviTRirebulebisa da misi saxarjTaRricxvo 

Rirebulebis urTierTSejerebis safuZvelze. 

saproeqto gadawyvetebis efeqturobis Sefasebis mizniT 

xdeba proeqtis ekonomikuri maxasiaTeblebis gaanalizeba; Tavis 

mxriv es maxasiaTeblebi iyofa samSeneblo da saeqsploatacio 

maxasiaTeblebad. 

samSeneblo maxasiaTeblebs ganekuTvneba: mSeneblobis 

saxarjTaRricxvo Rirebuleba; mSeneblobis xangrZlivoba; 

produqciis anarTmi 1m2 sawarmoo farTobidan; Sromis xvedriTi 

danaxarjebi samSeneblo da samontaJo samuSaoebze, romelic 

asaxavs mSeneblobis Sromatevadobas mocemul saproeqto 

gadawyvetebis dros; mniSvnelovani saSeni masalebis xvedriTi 

xarjebi; asawyobi elementebis unifikaciis xarisxis 

maCveneblebi. 

saeqspluatacio maxasiaTeblebs ganekuTvneba: mSenebare 

sawarmos produqciis TviTRirebuleba da misi gadazidvis 

danaxarjebi momxmareblamde. dasaproeqtebeli sawarmos Sromis 

mwarmoebluroba; nedleulis, saTbobis, eleqtroenergiis 

xveriTi danaxarjebi. 

saWiroa ganisazRvros axali mSeneblobis da rekonstruqciis 

efeqturoba da unda SeirCes yvelaze ufro misaRebi varianti, 

rogorc ganxorcielebuli danaxarjebis mixedviT, aseve 

kapitaluri dabandebebis anazRaurebis vadis TvalsazrisiT; am 

SemTxvevaSi kapitaluri dabandebebi aisaxeba saxarjTaRricxvo 

RirebulebaSi, xolo saeqploatacio danaxarjebi ki 
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dasaproeqtebeli sawarmos gamosaSvebi prduqciis TviTRirebu-

lebaSi. 

ekonomikuri efeqturobis amaRlebis erT-erT gzad SeiZleba 

CaiTvalos sawarmos rekonstruqcia, vinaidan am dros 

umjobesdeba arsebuli ZiriTadi fondebi, xdeba Zveli, 

amortizebuli da moralurad gacveTili aRWurvilobis Secvla 

da a.S. 

warmoebis gafarToeba aseve aris ekonomikuri efeqtianobis 

gaumjobesebis erT-erTi gza. es aris axali sawarmoo kor-

pusebis, teqnologiuri xazebis mSenebloba, maRalmwarmoebluri 

danadgarebis damontaJeba da sxv. 

saproeqto gadawyvetebis ekonomikuri efeqtianoba SeiZleba 

ganisazRvros faqtiuri da gegmiuri rentabelobis koeficien-

tebis urTierTSedarebiT. gegmuri koeficientebi dgindeba 

yoveli konkretuli SemTxvevisaTvis ise, rom gatarebuli 

RonisZiebebis Sedegad miRebulma damatebiTma mogebam 

uzrunvelyos fondebis gadasaxadi, romelic warmoiqmneba 

kapitaluri dabandebebis da bankis kreditebis dafarvis 

SemTxvevaSi. rentabelobis koeficientis  mniSvneloba 

ganisazRvreba warmoebis mier miRebuli mogebis SefardebiT 

kapitalur dabandebebTan an ZiriTad fondebTan. Tu 

rekonstruqciis Sedegad izrdeba produqciis gamoSveba e.i. 

sawarmoo simZlavre, maSin rekonstruqciis proeqtis 

maCveneblebi unda Sedardes axali sawarmos proeqtis 

maCveneblebs: 

rK

nKK
)CVC(VCV

K
−

+⋅−⋅
=

a

aaZvZvrekrek
r  

sadac - warmoebis wliuri moculoba rekonstruqciis 

Semdeg; -erTeuli produqciis TviTRirebuleba rekonstruq-

ciis Semdeg;  - rekonstruqciamde warmoebis wliuri moculoba; 

- rekonstruqciamde erTeuli produqciis TviTRirebuleba;  

- axal sawarmoSi produqciis wliuri moculoba; -axal 

sawarmos mSeneblobaze gaweuli kapitaluri danaxarjebi; - sa-

warmos rekonstruqciaze gaweuli kapitaluri danaxarjebi; 

rekV

V

rekC

Zv

ZvC

aV aK

K n
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samrewvelo sawarmos sxvadasxva Senobis racionaluri 

gamoyenebis sferos dasabuTebis mizniT mimdinareobs saproeqto 

gadawyvetebis teqnikur-ekonomikuri Sefaseba Semdegi formuliT: 

  ;/Kn efef KKCK
n∏ ++⋅=

sadac,  - efeqturobis normatiuli koeficientia, miiReba 

0,15-is toli; 

efK

K - mSeneblobis materialur-teqnikuri bazis 

ganviTarebaze gaweuli kapitaluri dabandebebi; C – Senobis 

saxarjTaRricxvo Rirebulebis maCvenebeli (Senobis agebaze 

gaweuli samuSaoebis saxarjTaRricxvo Rirebulebis jami); - 
Senobis Senaxvis da remontis saeqsploatacio xarjebi; 

nK

saproeqto gadawyvetebis efeqturoba fasdeba simZlavris 

maCveneblis erTi da igive erTeulis (m3 an m2) SedarebiT. 

kapitaluri dabandebebis efeqturobis amaRlebis erT-erT 

mniSvnelovan pirobad gvevlineba erTiani samrewvelo kvanZebis 

sqemebis damuSavebiT Seqmnili samrewvelo kompleqsebis 

dagegmareba. aq gaTvaliswinebuli iqneba sawarmoo kooperirebis 

sakiTxebi, romelic gamoixateba wyalmomaragebis da 

kanalizaciis, Tbomomaragebis, eleqtromomaragebis da 

transportis erTiani sistemis SeqmniT. 
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Tavi 2. betonisa da rkinabetonis sawarmoTa  

daproeqteba 

2.1. rkinabetonis nakeTobaTa qarxnebi 

 

rkinabetonis sawarmoebi iyofa sam ZiriTad jgufad: 

1. specializebuli _ samrewvelo rkinabetonis nakeTobebis 

qarxnebi, specdaniSnulebis rkinabetonis qarxnebi (udawneo da 

dawneviani milebis, samelioracio nakeTobebis, eleqtrogada-

cemis anZebis, Spalebis da sxva), saxlTsaSenebeli da 

moculobiTi blokebis damamzadebeli kombinatebi. 

2. universaluri qarxnebi da kombinatebi, sadac amzadeben 

sxvadasxva daniSnulebis da farTo nomenklaturis nakeTobebs 

da konstruqciebs. 

3. kombinirebuli qarxnebi, romelTa SemadgenlobaSi 

ZiriTadi sawarmoebis garda Sedis saamqroebi an ubnebi, 

romlebic gansxvavebuli profilis da daniSnulebis nakeTobebsa 

da konstruqciebs amzadeben (magaliTad, sadawneo milebis 

damamzadebeli saamqro saxlTsaSenebeli kombinatebis sistemaSi). 

asawyobi rkinabetonis qarxnebi aRWurvili unda iyos 

Tanamedrove, maRalmwarmoebluri danadgarebiT, sadac 

gamoyenebuli unda iqnes betonis teqnologiis sferoSi 

mecnierebisa da teqnikis uaxlesi miRwevebi. 

axali da rekonstruirebadi asawyobi rkinabetonis qarxnebi 

mizanSewonilia Seiqmnas da ganviTardes viwro da 

specializirebuli teqnologiuri xazebis da agregatebis 

gamoyenebiT, aseve did nomenklaturiani mcire simZlavris 

unificirebuli teqnologiuri xazebiT aRWurvil, farTod 

meqanizebul sawarmoebSi. 

samwuxarod, saqarTveloSi amJamad, binaTmSeneblobaSi 

ZiriTadad monoliTur rkinabetons iyeneben, rac anelebs 

mSeneblobis tempebs, aZnelebs zamTris pirobebSi dabetonebis 

process, naklebad prognozirebads xdis Senoba – nagebobebis 

seismur mdgradobas. garda amisa, sokoebiviT momravlebuli 

betonis kvanZebi aRWurvilni ar arian laboratoriebiT, ar 

xdeba betonisa da misi Semadgenlebis laboratoriuli 

Seswavla. 
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xolo rac Seexeba saqarTvelos mTian regionebs, romlebic 

mravladaa da turizmis ganviTarebisaTvis saWiroa aq regionebis 

infrastruqturis ganviTareba, am SemTxvevaSi asawyobi 

rkinabetonis nakeTobebi ualternativo samSeneblo produqciad 

warmogvidgeba. cnobilia, rom aseTi regionebi xasiaTdebian 

xangZlivi da mkacri zamTariT, am pirobebSi ki monoliTuri 

betonis gamoyeneba ar aris mizanSewonili, specialuri 

RonisZiebebis gatarebis gareSe. garda amisa, unda aRiniSnos, 

rom miudgomeli, cicabo reliefi aZnelebs miqserebiTa da sxva 

satransporto saSualebebiT sasaqonlo betonis miwodebas. 

yovelive zemoTqmulidan gamomdinare, Cvens qveyanaSi 

asawyobi rkinabetonis warmoebis ganviTarebas kargi perspeqtiva 

gaaCnia. es gaxlavT mdidari sanedleulo bazari, rogorc 

betonis Semvsebebis, aseve mWida masalebis dasamzadeblad. 

SesaZlebelia farTod gaiSalos msubuqi da Tbosaizolacio 

betonis sakedle da sxva daniSnulebis nakeTobebis seriuli, 

masStaburi warmoeba. es ki Tavis mxriv Tboenergiis ekonomikuri 

xarjvis da mSeneblobis Rirebulebis mniSvnelovani Semcirebis 

sawindaria. 

unda ganvasxvavoT asawyobi rkinabetonis qarxnebis moqmedi, 

perspeqtiuli da saproeqto sawarmoo simZlavreebi. 

sawarmoo simZlavre _ es aris produqciis is raodenoba, 

romelic gamomuSavebuli iqneba mocemuli samrewvelo erTeulis 

mier, winaswar dadgenili drois (periodis) ganmavlobaSi. 

sawarmoo simZlavres gansazRvraven teqnologiuri mowyobilo-

bebis sawarmoo farTobebis srulad gamoyenebis safuZvelze, 

rodesac qarxanaSi danergilia progresuli teqnologiuri 

xazebi da warmoebis mecnieruli organizaciis mowinave 

meTodebi. arsebobs mniSvnelovani gansxvaveba qarxnis sawarmoo 

simZlavresa da sawarmoo programas Soris. 

qarxnis sawarmoo simZlavre warmoadgens amosaval bazas 

warmoebis organizaciisaTvis da misi gamoyenebis xarisxi 

Seadgens sawarmoo programis gansazRvrisa da misi Sesrulebis 

analizis safuZvels. sawarmoo simZlavris gamoyenebis K 
koeficienti ganisazRvreba rogorc realurad gamoSvebuli 

produqciis moculobis Sefardeba saSualo wliur sawarmoo 
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simZlavresTan. sawarmoo simZlavris gamoyenebis K koeficientis 
absoluturi mniSvneloba ar SeiZleba iyos erTze maRali, e.i.  

;1≤K  

moqmedi sawarmoo simZlavre _ es aris qarxnis mier wlis 

ganmavlobaSi, dadgenili nomenklaturis produqciis 

maqsimaluri odenobiT gamomuSaveba. igi miiReba ZiriTadi 

saamqroebis teqnologiuri xazebis an agregatebis faqtiuri 

mwarmoeblobis safuZvelze calkeuli qveganayofebis 

simZlavreebs Soris arsebuli Seusabamobebis gamoricxviT. 

perspeqtiuli sawarmoo simZlavre _ gansazRvravs sawarmos 

SesaZleblobebs uaxloesi 5 – 10 wlis ganmavblobaSi. misi 

Sefaseba xdeba sawarmoo teqnologiis Semdgomi ganviTarebisa 

da teqnologiuri procesebis intensifikaciis winaswar 

damuSavebuli RonisZiebebis safuZvelze, warmoebis organizaciis 

Tanamedrove meTodebis da qarxnis SesaZlo rekonstruqciisa da 

gafarToebis gaTvaliswinebiT. 

perspeqtiuli sawarmoo simZlavris maCveneblebi gamoiyeneba 

qarxnis Semdgomi ganviTarebis teqnikur – ekonomikuri 

dasabuTebis damuSavebisas. aseve sawarmos Semdgomi 

specializaciis da kooperirebis perspeqtiuli ganviTarebis 

gegmebis Sedgenis dros. 

saproeqto sawarmoo simZlavre _ produqciis drois 

garkveul erTeulSi rac SeiZleba maqsimaluri gamoSvebis 

saangariSo maCvenebelia. es maCvenebeli ganisazRvreba axali an 

rekonstruirebadi sawarmos daproeqtebis dros. am simZlavrem 

unda uzrunvelyos ZiriTadi danadgarebis mwarmoeblobebis 

Sesabamisoba momijnave saamqroebis da damxmare samsaxurebis 

mwarmoeblobebTan, aseve gansazRvros sawarmoo farTobebis rac 

SeiZleba srulad gamoyenebis perspeqtiva. 

asawyobi rkinabetonis warmoebis ZiriTadi ubnebi, romelTa 

mwarmoeblobac gansazRvravs sawarmos simZlavres arian: 

sayalibe agregatebi (sayalibo manqanebi, vibrobaqnebi, 

centrifugebi); gamyarebis kamerebi (an maTi Semcvleli 

mowyobilobebi) stenduri warmoebis dros; sayalibe manqanebisa 

da betonis gamyarebis damaCqarebeli agregatebis funqciebis 

SemTavsebeli danadgarebi (saglinavi dganebi, kaseturi 
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danadgarebi); amgvarad, ZiriTad sawarmoo ubnad SeiZleba 

ganisazRvros nebismieri sayalibe gardamqmneli, sadac 

sruldeba ZiriTadi teqnologiuri operaciebi mza produqciis 

misaRebad.. sawarmoo simZlavre ZiriTadad tolia asawyobi 

rkinabetonis nakeTobebis da konstruqciebis damamzadebeli, 

calkeuli teqnologiuri xazebis simZlavreebis jamisa. 

qarxnis sawarmoo simZlavris gaangariSeba unda vawarmooT 

gamosaSvebi produqciis mTliani nomenklaturis mixedviT. 

aucileblobis SemTxvevaSi SeiZleba gamoviyenoT nomenklatu-

rebis dayvanis meTodi erT an ramdenime erTgvarovan 

produqciaze. gaangariSebis dros gaTvaliswinebuli unda iqnas 

yvela wamyvani teqnologiuri mowyobiloba, miuxedavad imisa 

moqmedia igi, Tu droebiT umoqmedoa. sarezervo danadgarebi, 

romelTa nusxa mtkicdeba specialuri uwyisiT da romelTa 

amoqmedebac perspeqtiviSia gaTvaliswinebuli, sawarmoo 

simZlavris gaangariSebisas mxedvelobaSi ar miiRebian. qarxnis 

sawarmoo simZlavres angariSoben teqnikuri an saproeqto 

normebis mixedviT. amasTan iTvaliswineben danadgarebis 

mwarmoeblurobas, farTobebis datvirTvis intensiurobas, 

nakeTobis damzadebis Sromatevadobas, masalebisa da nedleulis 

xarjviT normebs, eyrdnobian ra mowinave miRwevebs progresuli 

teqnologiebis danergvis da warmoebis organizaciis srulyofis 

TvalTaxedviT. progresulad iTvleba teqnologia, romelic 

gulisxmobs danadgarebis rac SeiZleba srulad da 

racionalurad gamoyenebas, SromiTi danaxarjebis Semcirebas; 

nedleulis, saTbobis, eleqtroenergiis yairaTian xarjvas; aseve 

produqciis xarisxis ganuxrel gaumjobesebas. 

nakadur agregatuli, stenduri da kaseturi meTodebiT 

warmoebis organizaciis pirobebSi sawarmos simZlavris angariSi 

xdeba wamyvani agregatebis, danadgarebis mwarmoeblurobebis 

safuZvelze, asawyobi rkinabetonis qarxnebis damtkicebuli 

normativebis da moqmedi, teqnologiuri daproeqtebis normebis 

mixedviT. 

sawarmoo simZlavris gaangariSeba warmoebis uwyveti 

procesis dros emyareba samuSao drois wliuri fondis 

maqsimalur odenobas, kerZod angariSisas mxedvelobaSi miiReba 

weliwadSi kalendaruli dReebis ricxvi (365) da 24 saaTiani 
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samuSao dRe, danadgarebis remontisa da SeCerebebis drois 

gamoklebiT. 

warmoebis wyvetili reJimis pirobebSi drois kalendaruli 

fondi iangariSeba dasvenebis, sadResaswaulo da 

winasadResaswaulo arasruli samuSao dReebis gaTvaliswinebiT; 

aseve mxedvelobaSi unda iqnas miRebuli manqana – 

mowyobilobebis gegmuri da kapitaluri saremonto 

samuSaoebisaTvis gansazRvruli dReebi. 

gegmur saremonto samuSaoebze unda viangariSoT dReebis is 

umetesi raidenoba, romelic saWiroa mocemul teqnologiur 

xazze wamyvani danadgarebis Sesaremonteblad. ase magaliTad: 

nakadur – agregatul xazze _ vibrobaqnis an betonCamwyobis 

saremonto dReebis mixedviT; konveierul xazze _ konveieris 

mwarmoeblobis mixedviT. stenduri teqnologiisas _ amwe – 

satransporto mowyobilobebis mixedviT; kaseturi 

teqnologiebis dros _ konsoluri betonsarigeblis mixedviT. 

samuSao drois fondi saaTebSi gamoiTvleba samcvliani 

samuSao reJimis dros cvlebis dadgenili xangZlivobis 

(saaTebSi) mixedviT. Tu sawarmos wamyvani saamqroebi muSaoben 

or cvlaSi, maSin aiReba orcvliani samuSao drois reJimi. 

gamWoli xasiaTis warmoebis qarxnebSi (stendebi an Ria tipis 

poligonebze nakeTobebis dayalibebisas) danadgarebis samuSao 

drois wliuri fondi dgindeba specialurad gansazRvruli 

samuSao reJimis mixedviT, teqnologiuri mowyobilobebis 

eqspluataciis optimaluri cvlebis an dReebis raodenobis 

gaTvaliswinebiT. 

sawarmoo simZlavris gansazRvris dros mxedvelobaSi ar 

miiReba samuSao Zalis ukmarisobiT, nedleulis, saTbobis an 

eleqtroenergiis uqonlobiT, aseve saorganizacio mizezebiT 

gamowveuli Seferxebebi. gaTvaliswinebuli unda iqnas mxolod 

teqnologiurad gardauvali, aucilebeli danakargebi. qarxnis 

sawarmoo simZlavre ar aris mudmivi sidide da igi icvleba 

axali teqnikis danergviT, teqnologiuri mowyobilobebis 

modernizaciiT, warmoebis rekonstruqciiT, axali teqnologiuri 

xazebis damontaJebiT, warmoebis avtomatizaciiT da 

kompiuterizaciiT da sxva RonisZiebebis gatarebis Sedegad. 
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sawarmoo simZlavreebis angariSisas mxedvelobaSi unda 

miviRoT qarxnebis Semdegi samuSao drois reJimi: 

samuSao dReebis raodenoba weliwadSi: 

eqvsdRiani samuSao kvirisas --------- 305 

xuTdRiani `__~ `________~  _____ 262 

samuSao cvlebis raodenoba dRe – RameSi 

(Tburi damuSavebis gamoklebiT) warmoebis damtkicebuli 

reJimis mixedviT ---------------------------------- 2 _ 3 

cvlebis xangZlivoba saaTebSi ___ 6-8  

samuSao cvlebis raodenoba dRe – RameSi 

nakeTobebis Tburi damuSavebisas 3 

samuSao saaTebis raodenoba weliwadSi xuTdRiani samuSao 

kviris SemTxvevaSi: 

erTcvliani samuSao dRe -------------- 2096 

orcvliani  samuSao dRe -------------- 4192 

samcvliani  samuSao dRe -------------- 6288 

optimalurad iTvleba is sawarmo romelic uzrunvelyofs 

warmoebis saukeTeso teqnikur – ekonomikur maCveneblebs da 

materialuri da SromiTi resursebis minimaluri danaxarjebiT 

SesZlebs mSeneblobis moTxovnilebis dakmayofilebas saWiro 

masalebiT da nakeTobebiT. asawyobi rkinabetonis sawarmos 

optimaluri varianti gulisxmobs Tanamedrove teqnikis miRweve-

bis gamoyenebas warmoebaSi, maRalmwarmoebluri, mobiluri 

danadgarebiT da mowyobilobebiT aRWurvas, aumoqmedebeli 

sawarmoo rezervebis srul mobilizacias, warmoebis 

organizaciis da marTvis Tanamedrove mecnieruli meTodebis 

gamoyenebas, calkeuli samsaxurebis, saamqroebis, ubnebis, 

qveganayofebis SeTanxmebul, sinqronul muSaobas da sxva 

aucilebel RonisZiebebs. 

axali teqnikis danergva, warmoebis kompleqsuri meqanizacia 

da kompiuterizacia unda iyos ekonomikurad gamarTlebuli, 

unda ganxorcieldes warmoebis xasiaTis da masStabebis 

gaTvaliswinebiT, unda uzrunvelyos Sromis nayofierebis 

amaRleba da produqciis TviTRirebulebebis Semcireba. 

asawyobi rkinabetonis qarxnebis daproeqtebis ZiriTad 

mimarTulebad iTvleba saSualo da mcire simZlavris 

specializirebuli, adgilobriv nedleulze momuSave kompaqturi 
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sawarmoebis Seqmna, romlebic aRWurvili iqnebian Tanamedrove, 

mobiluri danadgarebiT da mowyobilobebiT. 

rkinabetonis sawarmos tipis da simZlavris optimaluroba 

SeiZleba Sefasdes mxolod Siga da gare sawarmoo faqtorebis 

erToblivi analiziT  

warmoebis nakaduri organizaciis danergva da misi 

specializacia ganapirobebs warmoebis gamsxvilebas da aCens 

samrewvelo simZlavreebis ufro ukeT aTvisebis did 

perspeqtivebs, amaRlebs ra saSeni masalebis da konstruqciebis 

damamzadebeli qarxnebis teqnikur – ekonomikur dones. 

samrewvelo mSeneblobisaTvis gankuTvnili rkinabetonis 

konstruqciebis damamzadebeli qarxnebis tipuri proeqtebis 

analizi gviCvenebs sawarmos simZlavreebis zrdis safuZvelze 

qarxnis teqnikur – ekonomikuri maCveneblebis gaumjobesebis 

SesaZleblobebs. 

samrewvelo Senobebis konstruqciebis warmoebis teqnolo-

giuri xazebis mibmis pirobebi: erTsarTuliani Senobebis 

koWebis, fermebis, daxurvis filebis da mravalsarTuliani 

Senobebis svetebis, rigelebis, amweqveSa koWebis, gadaxurvis 

panelebis SemTxvevaSi dgindeba amwe - satransporto mowyobilo-

bebis tvirTamweobisa da amwqveSa trasis simaRlis mixedviT. 

amwis tvirTamweoba nakadur – agregatuli teqnologiis dros 

unda Seesabamebodes nakeTobis masas yalibiTurT da stenduri 

teqnologiis SemTxvevaSi nakeTobisa da yalibis masas cal – 

calke. 

ekonomikurad mizanSewonilia 6 – 8 m-de sigrZis xazovani da 

filovani konstruqciebis damzadeba nakadur agregatuli 

teqnologiiT, xolo winaswar daZabuli 12, 18 da 24 m-iani 

koWebis da fermebis damzadeba stenduri meTodiT. 

rekonstruqciis pirobebSi yvelaze ufro misaRebia moqnili 

stenduri teqnologia mokle, individualuri stend _ yalibebis 

an Zalovani yalibebis gamoyenebiT. 
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2.2. rkinabetonis nakeTobebis damzadebis 

ZiriTadi xerxebi 

asawyobi rkinabetonis nakeTobebis damzadebis ZiriTadi 

operaciebia _ betonis narevis momzadeba, nakeTobebis dayalibeba 

da gamyareba. am operaciebis ganxorcieleba xdeba stenduri da 

nakaduri meTodebiT. 

stenduri meTodiT nakeTobebis da konstruqciebis 

damzadebisas, swrafi dayalibeba xdeba stacionarul, uZrav 

yalibebSi. stenduri meTodis gamoyeneba rekomendebulia im 

SemTxvevaSi, roca konstruqciebis gabaritebi da masa ar iZleva 

maTi vibrobaqnebze dayalibebis da erTi postidan meoreze 

amweebiT gadaadgilebis saSualebas. aseve im SemTxvevaSi, 

rodesac nakeTobebis sisqe da armireba arTulebs nakeTobebis 

Semkvrivebas mavibrirebel danadgarebze da saWiroa 

gamoyenebuli iqnas siRrmuli da dasakidi vibratorebi. 

stenduri teqnologiis nairsaxeobas miekuTvneba Txelkedliani 

nakeTobebis damzadeba kasetur danadgarebSi da moculobiTi 

elementebis dayalibeba specialur agregatebSi. 

nakaduri meTodiT warmoebis organizaciis dros 

dayalibebis, gamyarebis da ganyalibebis operaciebi sruldeba 

specializebul, teqnologiuri nakadis SedgenilobaSi Semaval 

postebze. TiToeuli posti aRWurvilia Sesabamisi manqana-

meqanizmiT, xolo yalibebisa da nakeTobebis gadaadgileba 

warmoebs erTi postidan meoreze. nakeTobebis nakaduri 

damzadeba moZrav yalibebSi SeiZleba daproeqtebuli iqnas 

nakadur-agregatuli da konveieruli teqnologiuri meTodebiT 

warmoebis organizaciis dros. konveieruli meTodi imiT 

gamoirCeva, rom nakeTobebi yalibiTurT gadaadgildebian erTi 

postidan meoreze iZulebiTi ritmiT (mag. 20 wuTi), romelic 

dgindeba yvelaze xangrZlivi teqnologiuri operaciis mixedviT. 

nakadur-agregatuli teqnologiis dros nakeTobebi yalibianad 

gadadgildebian postidan postze amwis meSveobiT drois 

nebismieri intervaliT, romelic damaxasiaTebelia ama Tu im 

operaciisaTvis. konveieruli teqnologiuri xazebi umjobesia 

gamoviyenoT didi simZlavris, erTi tipis konstruqiebis 
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mniSvnelovani partiebis damzadebis dros (mag. sakedle 

panelebi, gadaxurvis filebi, tixrebi da a.S). 

nakadur-agregatuli xerxis upiratesobebia konveierulTan 

SedarebiT – ufro manevruli da moqnili sistema manqana-

mowyobilobebisa da danadgarebis gamoyenebis TvalsazrisiT da 

farTo nomenklaturis nakeTobaTa damzadebis SesaZlebloba, 

mcire kapitaluri danaxarjebiT. garda amisa, nakadur-

agregatuli meTodi, iyenebs ra moZrav agregatebs, saSualebas 

iZleva konstruqciebi davayaliboT ramdenime ileTis 

gamoyenebiT, rac Tavis mxriv rTuli konfiguraciis mqone da 

mravalSriani nakeTobebis dayalibebis SemTxvevaSi maTi maRali 

xarisxis garantiaa. 

konveieruli teqnologiis Rirsebebia: nakadis uwyvetoba da 

yvela operaciis erTdrouli Sesrulebis ritmis sizuste, rac 

sawarmoo mocdenebis Tavidan acilebis saukeTeso saSualebaa; 

teqnologiuri procesis danawevreba standartul specialize-

bul postebad da viwro specializacia uzrunvelyofen Sromis 

maRal mwarmoeblurobas da qmnian kompleqsuri meqanizaciis da 

avtomatizaciis, aseve saoperacio procesebis kontrolis 

SesaniSnav saSualebas; teqnologiuri procesebis uwyvetoba 

amaRlebs mowyobilobebis da danadgarebis gamoyenebis 

koeficientis sidides, aadvilebs xazis yalibebiT aRWurvas da 

momsaxurebas da sxv. konveieruli teqnologiis naklovanebebia: 

meqanoaRWurvilobis gazrdisa da garTulebis gamo kapitaluri 

dabandebebis mniSvnelovani mateba, nakadur-agregatul meTodTan 

SedarebiT. meqanizmebisa da manqana-danadgarebis momsaxurebaze 

da remontze danaxarjebis mniSvnelovani zrda; nakeTobebis 

axal nomenklaturaze gadasvlasTan dakavSirebiT xazis 

mniSvnelovani  rekonstruqciis aucilebloba, rac teqnologiis 

moqnilobas amcirebs da sxva. 

nakadur-agregatuli da konveierul xazebze nakeTobebis 

dayalibebis procesi mimdinareobs Semdegi TanamimdevrobiT: 

gapoxili yalibi miewodeba dayalibebis posts, sadac xdeba 

betonis narevis dayalibeba betonCamwyobebiT an betonsari-

geblebiT. Semdgom, nakadur-agregatuli teqnologiis 

SemTxvevaSi amave, xolo konveieruli meTodis dros momdevno 

postebze xdeba betonis narevis Semkvriveba vibrobaqnebis 
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meSveobiT. betonis zedapiris mosworeba da mopirkeTeba 

warmoebs dayalibebis an specializebul postebze. am 

operaciebis Semdeg nakeTobiani yalibi garkveuli drois gavlis 

mere (nakeTobebis winaswari dayovneba) Tavsdeba gasaorTql 

kameraSi an xdeba misi eleqtrogaxureba. 

konveierul xazebze dayalibebisas gvaqvs Tburi damuSavebis 

saxesxvaobebi: Tburi damuSaveba gvirabisebr kamerebSi, Tburi 

damuSaveba vertikalur kamerebSi, Termoyalibebis paketebiT, 

xvrelisebri kamerebiT da oriarusiani dganebiT. 

ukanasknel periodSi axlo sazRvargareTis respublikebSi 

(ruseTi, ukraina, moldaveTi) moqmed saxlsaSenebel 

kombinatebSi, konveieruli teqnologiis gamoyenebis SemTxvevaSi, 

mimarTaven nakeTobebis Tbur damuSavebas Termoyalibebis 

paketebSi (gaorTqvlis kamerebis nacvlad). Termoyalibebis 

paketebiani Tburi damuSaveba saSualebas iZleva konveierul 

xazebze davamzadoT nakeTobaTa farTo nomenklatura, Tburi 

reJimebis didi diapazonis gamoyenebiT; saSualeba iqmneba 

sxvadasxva Tbogadamtanebis gamoyenebisa (orTqli, 

eleqtroenergia, airi da sxva); yoveli mxridan daxSuli 

(Caketili) Termoyalibis konstruqcia  mniSvnelovnad amcirebs 

betonis Tburi gafarToebis SesaZleblobas gaxurebisas da 

aumjobesebs nakeTobis xarisxs, es ki Tavis mxriv saSualebas 

iZleva warmoebaSi davnergoT TbodamuSavebis droSi 

Semcirebuli reJimebi; am dros mcirdeba kapitaluri 

danaxarjebi daaxloebiT 20-22%-iT, izrdeba Sromisnayofiereba, 

iqmneba Sromatevadi operaciebis meqanizebis da warmoebis 

zogierTi procesis avtomatizaciis SesaZlebloba; yalibebis 

maRali mobrunebadobis koeficienti iwvevs danadgarebis 

fardobiTi liTonSemcvelobis koeficientis Semcirebas, 

miuxedavad yalibis gazrdili (10...12%) masisa. aseTi konveieruli 

xazebi warmoadgenen Caketil jaWvs, romlis erT Stoze 

sruldeba yvela mosamzadebeli operacia, xolo meoreze ki 

nakeTobebis Tburi damuSaveba TermopaketebSi. 

rkinabetonis nakeTobebis dayalibeba kasetur yalibebSi aris 

is ZiriTadi teqnologiuri xerxi, romelic gamoiyeneba 

msxvilpanelur mSeneblobaSi farTo nomenklaturis produqciis 

dasamzadeblad. vertikalur kasetur danadgarebSi yvelaze 
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ufro efeqturia Txelkedliani nakeTobebis dayalibeba; esenia: 

sakedle panelebi, gadaxurvis fenilebi, filebi, tixrebi, 

parapetis filebi; aseve saventilacio blokebi, kibis marSebi da 

sxva. am meTodis ganmasxvavebeli Tavisebureba sxva 

teqnologiebTan SedarebiT aris kaseturi yalibebis 

vertikaluri ganlageba da nakeTobebis vetikaluri dayalibeba. 

yalib-kasetebi, rogorc wesi, Sedgebian ramdenime nakveTurisagan; 

es nakveTurebi ki warmoqmnilia liTonis gamyofi, Txelkedliani, 

urTierTmiyolebiT Cawyobili furclebiT. konstruqciuli 

TvalsazrisiT kaseturi danadgarebis nakveTurebis warmomqneli 

furclebi SeiZleba iyos liTonis da rkinabetonis. umetes 

SemTxvevaSi kasetis kedlebs amzadeben vertikaluri, 

siRrueebiani farebis saxiT, romelSic Semdgom miewodeba 

orTqli an sxva TboSemcveli nakeTobebis Tburi 

damuSavebisaTvis. kasetis gamyofi kedlebi, SeiZleba damzaddes 

aseve mTliani liTonis furclebisagan, (mag. nakeTobebis 

eleqtrogaxurebis meTodis gamoyenebis SemTxvevaSi). kaseturi 

danadgarebis awyoba warmoebs meqanikuri an hidravlikuri 

amZraviT. betonis gamkvriveba ki xorcieldeba kasetis kedlebze 

dayenebuli vibratorebis meSveobiT. 

vertikaluri kaseturi danadgarebis upiratesoba Cveulebriv 

horizontalur stendyalibebTan SedarebiT Semdegia: sawarmoo 

farTobebis saWiroebis mkveTri Semcireba, sawarmoo ciklis 

saerTo xangrZlivobis mniSvnelovani Semcireba, nakeTobebis 

saqarxno mzaobis maRali xarisxis uzrunvelyofa. kaseturi 

meTodis gamoyenebis SemTxvevaSi saWiro aRar aris gasaorTqli 

kamerebi, vibrobaqnebi da betonCamwyobebi. nakeTobebis gamyareba 

mimdinareobs Caketil sivrceSi, e.i. saukeTeso pirobebSi. 

warmoebis kaseturi xerxis uaryofiTi mxareebia danadgaris 

perioduli qmedebiT gamowveuli yalibebis dabali 

mobrunebadoba. nakeTobebis vertikaluri dayalibebiT 

ganpirobebuli betonis struqturuli araerTgvarobis Tavidan 

acilebis mizniT, ZiriTadad iyeneben betonis Zvrad narevebs (10-

15 sm konusis jdeniT), rac mniSvnelovnad zrdis cementis 

xarjs. es xarvezebi SeiZleba aRmoifxvras, Tuki kasetebs 

gadaviyvanT muSaobis konveierul reJimze. aseTi kasetebi 

Sedgenili unda iqnen vertikalurad ganlagebuli kedlebis 
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nakrebisagan. betonis narevis yalibebSi Cawyoba unda xdebodes 

kasetis erT mxares, xolo ganyalibeba mis mopirdapired. 

nakeTobebis Tburi damuSaveba umjobesia ganxorcieldes 

danadgaris Sua nawilSi yofnis dros. Tburi damuSavebis 

xangrZlivobas gansazRvravs kasetis gamyofi kedelis raodenoba. 

aseTi konveieruli tipis uwyveti danadgari saSualebas iZleva 

mwarmoebluroba gaizardos orjer, CveulebrivTan SedarebiT; 

moxdes dayalibebis, transportirebis, kasetis furclebis 

gawmendis da awyobis procesebis meqanizeba. samoqalaqo da 

samrewvelo mSeneblobisTvis gankuTvnili.  

asawyobi rkinabetonis nakeTobebis gamkvriveba xorcieldeba 

mavibrirebeli filebisa da Stampebis gamoyenebiT, romlebic 

nakeTobebis zedapirze Tavsdeba. amgvar meTodebs ganekuTvnebian: 

vibroglinva, vibroStampva da sxv. 

vibrosaglinav dganebze nakeTobebis dayalibebisas, yalibSi 

Cawyobili betoni zemo mxridan ganicdis dawnevas da mkvrivdeba 

vibraciis meSveobiT. wneva gadaecema jorgilis an kidev dganis 

lilvebis saSualebiT, roca nakeToba maT qveS gaivlis. 

vibrosaglinavi dganebi warmoadgenen uwyveti moqmedebis 

naxevradavtomatur danadgarebs, romlebzec sruldeba yvela 

operacia, dawyebuli betonis narevis momzadebidan da 

damTavrebuli mza produqciis gamoSvebiT. vibrosaglinav 

dganebze mzaddeba farTo nomenklaturis nakeTobebi samoqalaqo 

da samrewvelo mSeneblobisaTvis: wibovani da Rrutaniani 

panelebi, Siga da gare sakedle panelebi (erTSriani da 

samSriani), zewrebi, tixrebi, parapetis filebi da a.S. 

betonis narevis momzadeba warmoebs iZulebiTi moqmedebis 

betonsarevebSi. Semdeg betonis mza narevi miewodeba 

damyalibebel lents sadac ukve momzadebulia bortaRruWva. 

armaturis elementebi mzaddeba calke postze da Tavsdeba 

yalibSi. damyalibebeli lenta warmoqmnis uwyvet, 

gadaadgilebad sistemas-konveiers. TviT lenta Sedgenilia 

liTonis furclebisagan, romelsac dasayalibebeli nakeTobis 

analogiuri zedapiri gaaCnia (brtyeli nakeTobebis SemTxvevaSi 

lenta brtyelia, xolo fasonuri nakeTobebis dros lentze 

magrdeba specialuri rgolebi, romlebic ganapirobeben 

sasurveli formis micemas). lentis yoveli mobrunebisas 
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sruldeba nakeTobaTa damzadebis mTliani cikli. betonis 

Cawyobas yalibSi axdenen betonCawyobis meSveobiT, xolo 

Semkvrivebas konveieris lentis qveS ganlagebuli mavibrirebeli 

mowyobilobebiT. betonis zedapiris saboloo mosworebas da 

Semkvrivebas awarmoeben frezis (saRaravis) da damkalibrebeli 

mowyobilobis saSualebiT. amis Semdeg nakeToba lentis 

meSveobiT gadaadgildeba 60m-is sigrZis gvirabisebr gasaorTql 

kamerebSi. Tboteniani damuSaveba mimdinareobs betonis Ria 

zedapirebis mWidrod daxurvis pirobebSi, zeda da qveda mxridan 

yalibi SemosazRvrulia lentiT, xolo zeda mxridan damatebiT 

Tavsdeba Termojorgili. nakeTobis kontaqturi gaxureba 

xorcieldeba 98....1050C temperaturis pirobebSi 2-4 saaTis 

ganmavlobaSi. gacivebis Semdeg betoni iRebs misi saproeqto 

markis 40-50% simtkices. ganyalibebis Semdeg nakeToba xiduri 

amwis saSualebiT gadaaqvT mza nakeTobaTa droebiT sawyobSi. 

milebisa da milisebri rkinabetonis konstruqciebis 

dayalibeba warmoebs Semdegi meTodebiT: centrifugirebiT, 

horizontalur da vertikalur mdgomareobaSi vibrohidro-

dawnexviT, radialuri dawnexviT da torkretirebiT. sadawneo da 

maRaldawneviani milebis dasamzadeblad xSirad iyeneben 

TviTdamZabav da gafarToebad cementebs. am teqnologiis dros 

armaturis winaswari daZabva xdeba cementis gafarToebis 

Sedegad. dayalibebis damTavrebisa da betonis mier 

gansayalibebeli simtkicis miRwevis Semdeg (18-22sT), milebs 

ayalibeben da damatebiT aTavseben Tboteniani damuSavebis 

reJimebSi, rac exmareba cements saboloo gafarToebaSi da 

armaturac srulad iWimeba. 

moculobiT – blokuri mSenebloba xorcieldeba oTaxisa an 

binis zomis blokebisagan (blok – oTaxi, blok – bina) aseve 

sanitarul – teqnikuri blokebisagan, liftis Saxtisa da 

saventilacio blokebisagan. damzadebis meTodis mixedviT 

moculobiTi blokebi arian asawyobi da asawyob – monoliTuri. 

asawyobi blokebi mzaddeba rkinabetonis panelebisagan, 

romlebic damzadebulia Cveulebriv teqnologiur xazebze 

(stenduri, kaseturi, nakadur – agregatuli da konveieruli). 

panelebis awyoba blokis saxiT warmoebs specialur 
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mowyobilobebze _ konduqtorebze. asawyobi monoliTuri 

blokebi Sedgebian oTxi – xuTi monoliTuri dabetonebuli 

waxnagebisagan, xolo ukanaskneli waxnagi yalibdeba calke da 

Semdeg montaJdeba monoliTur nawilTan. calke dasayalibebel 

waxnagze damokidebulebiT blokebi arian `xufis~, `Wiqis~ da 

`milis~ konstruqciis. arsebobs moculobiTi blokebis 

dayalibebis sxva meTodebic, rac Senobebis konstruqciuli 

gadawyvetis nairgvarobiT aris ganpirobebuli. moculobiT-

blokuri saxlsaSenebeli qarxnebis daproeqtebisas aucilebelia 

avirCioT blokebis damzadebis efeqturi teqnologia. amitom 

saWiroa ganvixiloT moculobiTi blokebis damzadebis 

meTodebis Taviseburebani. 

asawyobi blokebis damzadeba ar moiTxovs specialur 

mowyobilobebs, radgan bloki iwyoba Cveulebrivi panelebisagan 

da amitom es procesi ufro advilad xorcieldeba, vidre 

asawyob – monoliTuri blokebis SemTxvevaSi. asawyobi blokebis 

panelebi umetes SemTxvevaSi mzaddebian horizontaluri 

stenduri vibrirebiT an vibrogaglinvis meTodiT. oTaxis zomis 

asawyobi blokebi stenduri an vibroglinvis teqnologiiT 

SeiZleba dayalibdes rkinabetonis konstruqciebis ukve arsebul 

qarxnebSi. asawyob – monoliTuri blokebis damzadeba ki xdeba 

am saqmisaTvis gankuTvnil specialur danadgarebSi, rac 

teqnologiurad ufro rTulad gansaxorcielebelia. asawyob – 

monoliTuri blokebis aRWurva da saboloo mopirkeTeba 

gegmardeba iseve, rogorc asawyobi blokebis SemTxvevaSi, 

nakadur konveierul xazebze.  

asawyob – monoliTuri blokebis upiratesoba asawyob 

blokebTan SedarebiT gamoixateba Sromis danaxarjebis 

mniSvnelovan SemcirebaSi teqnologiuri operaciebis 

sagrZnoblad Semcirebis xarjze; monoliTuri SeerTebebis gamo 

Senobis konstruqciis saeqsploatacio Tvisebebis 

gaumjobesebaSi, rac iwvevs Senobis montaJis gaadvilebas 

moculobiTi elementebis damzadebis didi sizustis gamo da 

konstruqciuli kvanZebis sixistisa da Senobis mdgradobis 

mniSvnelovan zrdas. 

kaseturi dayalibebis meTodis uaryofiTi mxareebia: 

plastikuri betonis narevis gamoyenebis aucilebloba, rac 1m3 
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betonze cementis xarjis mniSvnelovan zrdas iwvevs. am dros 

aRsaniSnavia msubuq Semvsebebze damzadebuli betonis narevis am 

meTodiT dayalibebis sirTule, radganac plastikuri betonis 

narevebi moiTxoven ufro xangZliv Tbur damuSavebas (10_12 sT), 

garda misa, maTi gamoyeneba zrdis TboSemcvelebis xarjs da 

amcirebs dasayalibebeli mowyobilobebis mwarmoeblobas. 

iarusebad dayalibebis meTodis danergvis SemTxvevaSi, 

saSualeba gveZleva gamoviyenoT sakmaod xisti betonis narevebi 

da vawarmooT betonis Cawyoba iarusis mTel simaRleze cementis 

Cveulebrivi xarjiT. iarusebiani dabetonebis mowyobilobebi 

Sedgebian xisti, mTlianSenaduRi gularisagan da mosaxsneli, 

gare, farisebri yalibisagan. betonis miwodeba xorcieldeba 

yoveli iarusis yalibSi specialuri bunkeriT.  betonis 

Semkvriveba xdeba TiToeuli iarusis farze damontaJebuli 

vibratorebiT. zeda saxuravis filis yalibSi betonis 

gamkvriveba warmoebs zedapiruli vibratorebiT. nakeTobebis 

Tburi damuSaveba xdeba gularis kedlis miRma arsebul 

specialur siRrueebSi TboSemcvelis miwodebiT. iarusuli 

dabetonebis uaryofiTi mxarea samuSaoebis warmoebis 

perioduloba da dayalibebis procesis sirTule. 

uwyveti dayalibebis meTodi mdgomareobs SemdegSi: am dros 

betonis narevis miwodeba da Cawyoba xdeba uwyvetad, uZrav, gare 

yalibSi da moZrav gularSi. danadgari Sedgeba xisti, 

mTlianSenaduRi, damreci gularisagan; gadaxrili gare farebisa 

da darezinebuli lentisagan. lentebi magrdebian erTi boloTi 

gularis Zirze, xolo meore boloze Camoekideba winaRtvirTi. 

gulari gadaadgildeba mimmarTvel svetebze, specialuri 

amZraviT, moZravi xraxnebis saSualebiT. TbodamuSaveba xdeba 

gularis kedlebSi arsebuli siRrueebis TbomatareblebiT 

Sevsebis safuZvelze. uwyveti dayalibebis meTodi saSualebas 

iZleva gamoviyenoT Zlier xisti narevebi, rac Tburi 

damuSavebis dros mniSvnelovnad amcirebs 3,5_4sT. amitom 

dayalibebis es xerxi SegviZlia CavTvaloT efeqturad. 

moculobiTi  blokebis kaseturi teqnologiiT damzadebis 

dros gamoyenebuli vakuumirebis meTodi saSualebas iZleva 

SevamciroT mza nakeTobis bzarwarmoqmna da gavzardoT maTi 

simtkice; magram es xerxic xasiaTdeba mniSvnelovani 
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naklovanebiT: kerZod, dasaSvebTan SedarebiT blokebis zomebis 

sagrZnobi gadaxriT, rac aZnelebs konstruqciebis montaJs. aseve 

moculobiTi blokebis kedlebis gare zedapirebis araTanabaro-

biT, amoburculobiT, rac samontaJo da mopirkeTebis samuSaoe-

bis Catarebisas damatebiT xarjebTan aris dakavSirebuli. 

am bolo dros didi popularobiT sargeblobs moculobiTi 

blokebis dayalibebis vibrodartymiTi xerxi, romelic 

dafuZnebulia vibraciis da didi amplitudis mqone dartymebis 

erTdroul moqmedebaze. vertikalurad mimarTuli vibracia da 

dartymebi gadaecema betonis narevs SenaduRi gularis 

meSveobiT. vibrodartymiTi teqnologiiT SeiZleba davayaliboT 

nebismieri profilis kedlebis mqone moculobiTi blokebi, 

rogorc mZime aseve msubuqi betonisagan. rekomendebulia mcired 

Zvradi betonis narevebis gamoyeneba: mZime betonebi konusis 

jdeniT 2 _ 4 sm, xolo msubuqi betonebi konusis jdeniT 5 _ 7 

sm. vibrodartymiTi meTodiT damzadebul moculobiT blokebs 

gaaCniaT damakmayofilebeli xarisxis mqone kedlebis zedapirebi 

da aseve xasiaTdebian nakeTobis mTel simaRleze simtkicis 

maCveneblebis erTgvarobiT. 

 

2.3. rkinabetonis nakeTobebis gamyarebis  

meTodebis SerCeva 

asawyobi rkinabetonis sawarmoebSi Tanamedrove pirobebSi 

gamyarebis dasaCqareblad gamoiyeneba Tburi damuSaveba ormos an 

gvirabisebr kamerebSi, stendyalibebSi da kasetebSi orTqlis 

nakveTurebis meSveobiT, oriarusian saglinav dganebze 

xvrelisebr kamerebSi da sxva. TboSemcvelad ZiriTadad 

gamoyenebulia orTqli an orTqlhaeris narevi.  

orTqlis gamoyenebiT nakeTobebis Tburi damuSaveba 

xasiaTdeba Semdegi periodebiT: 

1) winaswari dayovnebis periodi (dro dayalibebis 

damTavrebidan kameraSi temperaturis awevamde); 2) temperaturis 

awevis periodi (temperaturis awevis dawyebidan, izoTermuli 

dayovnebis temperaturis winaswar dadgenil niSnulamde 

miRwevis dro); 3) izoTermuli gaxurebis periodi (kameris 

garemos winaswardadgenil umaRles temperaturaze nakeTobis 
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daxanebis dro); 4) gacivebis periodi (kameris da nakeTobis 

temperaturis TandaTanobiTi daweva). 

Tburi damuSavebis optimaluri reJimebi SeirCeva nakeTobis 

sisqis, gamoyenebuli cementebis saxis, betonis moTxovnili 

simtkicis, orTqlis miyvanis xerxis da sxva faqtorebis 

mixedviT. 

nax. 2.1 – ze mocemulia Tburi damuSavebis tipuri reJimebi: 

 
nax. 2.1. betonis Tburi damuSavebis reJimebi 

1-temperaturis aweva periodSi; 11-temperaturis aweva periodSi;  1T 1
1T

2-izoTermuli gaxureba periodSi; 21-izoTermuli gaxureba periodSi;  2T 4T
3-gaciveba  droSi; 31-gaciveba narevis winaswari gaTbobisas  3T

Cawyobis win  periodSi. 3T
 

a) betonis yalibSi gaxureba an betonis narevis bunkerSi 

gacxeleba da cxeli nareviT dayalibeba Semdgomi gacivebiT 

(Termosi) _ aseTi reJimi rekomendebulia nakeTobebis kasetebSi 

dayalibebisas; aseve horizontalur yalibebSi da masiuri 

konstruqciebis (zedapiris moduli <5) dabetonebisas. 

gansakuTrebiT mizanSewonilia aseTi reJimi sqelkedliani, nela 

gacivebadi, msubuqi betonisagan damzadebuli konstruqciebis 

Tburi damuSavebisas. 

b) betonis gacxeleba da izoTermuli dayovneba _ am reJimis 

dros  siTbos wyaros gamorTvis momentisaTvis betons unda 
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hqondes simtkicis winaswar mocemuli procenti. saukeTeso 

Sedegebi miiRweva iseTi nakeTobebisa da konstruqciebis Tburi 

dam

apiris modulis mqone konstruqciebis Tburi 

dam

zrisiT winaswardaZabuli konstruqciebis TbodamuSavebis 

dro

etonis narevebs (winaswar 

axu

uSavebisas, romelTa zedapiris moduli  > 12; 

g) gaxureba, izoTermuli daxaneba da gaciveba _ aseTi reJimi 

uzrunvelyofs winaswar dadgenili simtkicis betonis miRebas 

konstruqciis gacivebis damTavrebisas. am reJimis rekomendeba 

SeiZleba 6_12 zed

uSavebisaTvis. 

d) winaswari gaxureba saSualo temperaturamde (40_500C), 1_2 

saaTis ganmavlobaSi, mcire droiT am temperaturaze 

izoTermuli dayovneba, Semdgomi gacxeleba izoTermuli 

damuSavebis temperaturamde (85-950C) da gaciveba _ aseTi reJimi 

gansakuTrebiT efeqturia armaturis Zabvis kargvis Semcirebis 

Tvalsa

s. 

betonis gaorTqlva mniSvnelovnad aCqarebs gamyarebis 

fizikur – qimiur procesebs, rac saSualebas iZleva mokle 

droSi miviRoT sasurveli simtkicis nakeToba.  amave dros 

gaorTqlvisas aRZruli destruqciuli procesebi auareseben 

betonis struqturas _ zrdian forianobas da iwveven 

mokrobzarebis gaCenas, es ki uaryofiTad moqmedebs betonis 

fizikur – meqanikur Tvisebebze. betonSi struqturuli 

darRvevebi SeiZleba warmoiqmnas temperaturis awevis da dawevis 

periodebSi. maTi Tavidan acilebis mizniT mimarTaven betonis 

winaswar dayovnebas, racionalurad irCeven temperaturis awevis 

da dawevis siCqareebs, iyeneben Tbili b

reben orTqliT an eleqtrodeniT). 

Tburi damuSavebis win nakeTobis winaswari dayovneba qmnis 

betonis sawyisi simtkicis akrebis xelsayrel pirobebs, 

romelic aucilebelia betonis mier misi Tburi damuSavebisas, 

struqturis daurRvevlad siTbos zemoqmedebis asatanad. 

winaswari dayovneba gansakuTrebiT mizanSewonilia uyalibod 

nakeTobebis  TbodamuSavebis, aseve didi Ria zedapiriani 

nakeTobebis gaorTqvlis SemTxvevaSi. Tumca sawarmoo pirobebSi 

es rTuli gansaxorcielebelia da ekonomikurad gaumarTlebeli. 

betonSi destruqciuli procesebis intensiurad ganviTarebis 
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Tavidan acileba SesaZlebelia garemos temperaturis awevis 

racionalurad SerCeuli reJimis pirobebSi. pirvel saaTSi 

temperaturis zrdis siCqare 10 – 150C/sT, meore saaTSi 15 – 

250C/sT,, Semdeg ki _ 25 – 300C/sT da a.S. nakeTobis sisqes am 

SemTxvevaSi mniSvneloba ara aqvs. amave mizniT SeiZleba 

gamoyenebuli iqnas temperaturis awevis safexurebrivi reJimi, 

romlis drosac 1 – 1,5 sT – Si temperatura iwevs 30 – 400C – 

mde, nakeToba am temperaturaze yovndeba 1 – 2 sT. Semdeg ki 

xdeba temperaturis momateba saboloo niSnulamde (izoTermuli 

dayovnebis t0C). dadebiT RonisZiebad iTvleba agreTve 

temperaturis awevis periodSi kameris garemos fardobiTi 

tenianobis 40 – 60% - mde Semcireba. am dros simtkice izrdeba 

daa

pucolanuri portlandcementebis 

gamo

osuli dayovnebis 

periodi, siTbos miwodebis Sewyvetis Semdeg. 

xloebiT 10 – 15% - iT. 

izoTermuli gaxurebis optimaluri temperatura portland-

cementis Semkvrelad gamoyenebis SemTxvevaSi 80-850C-ia. xolo 

widaportlandcementis da 

yenebis dros _ 90 – 950C. 

kasetebSi nakeTobebis Tburi damuSavebis dros nakeTobaTa 

gaxureba xdeba kontaqturi meTodiT. Tbomatareblis rangSi am 

SemTxvevaSi SeiZleba gamoyenebul iqnas wylis orTqli, cxeli 

haeri, sawvavis wvis produqtebi, tenebi, moqnili, badisebri da 

sxva eleqtrogamaxureblebi. Tbomatareblebis mimarT wayenebuli 

ZiriTadi moTxovnaa nakeTobis mTeli zedapiris Tanabarzomieri 

gacxeleba. kasetur yalibebSi temperaturis awevis siCqared 

dadgenilia 60_700C/sT, xolo gaxurebis maqsimaluri 

temperaturaa 850C. temperaturaTa sxvaoba gamyof nakveTurebs 

Soris dasaSvebia araumetes 15-200C-isa. kasetur yalibebSi 

nakeTobis ukeT gaxurebis mizniT mizanSewonilia winaswar 

gamTbar yalibebSi betonis Cawyoba an 50-600C-mde SemTbari 

betonis narevebis gamoyeneba. izoTermuli gaxurebis stadia 

kasetebSi Sedgeba ori periodisagan: Tbur nakveTurSi orTqlis 

miwodebiT izoTermuli daxaneba da Term
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cxrili

Zime betonisagan damzadebuli nakeTobebis Tburi damuSavebis 

 2.1. 

m

r , izo

simtkicis misaRwevad sT – Si, nakeTobis sisqis 

eJimebi Termuli dayovnebis 80_85
0C temperaturis dros. 

Tburi damuSavebis reJimebi betonis markis 70% 

mixedviT 

      
betonis 
marka 

180 mm - mde 300 mm - mde 300 mm –ze meti 

200... 300 
400...500 

 

3,5+5+2 

3+2+2 
3+3,5+2 
3+3+2 3+3,5+2,5 

3+3+2 
3,5+6+2 3,5+6+3 

3+4+2,5 
600

 

10 _ 20 sm sisqis nakeTobebis gaxurebis reJimebi kasetebSi, 

sadac Tburi nakveTurebi ganlagebulia yoveli meore nakeTobis 

Semdeg, SeiZleba arCeul iqnas 2.2. cxrilis mixedviT. 

.2. 

Tbur li 

nakeTobebisaTvis kasetebSi an paketur yalibebSi 

debian 

meo

  

s marka, 
kgZ/sm2 

i 

90_950C temperaturis pirobebSi 

        

cxrili 2

i damuSavebis reJimebi mZime betonisagan damzadebu

betonis 

nakeTobis

sisqe, mm 

betoni Tburi damuSavebis reJimeb

100 mm-mde 

100dan-200mm-

e 

meti 

300 

1+3,5+3,5 

1+3+3 de 

200mm-z

150 

200 

1+4+4 

 

kaseturi danadgarebis mobrunebadobis asamaRleblad 

rekomendebulia Tboteniani damuSavebis Catareba betonis mier 

gansayalibebeli simtkicis miRebamde (40-50% saproeqto markis). 

amis Semdeg nakeTobebi Semdgomi gamyarebisaTvis Tavs

radi gamyarebis kamerebSi, an kmadaxanebis saTavsoebSi. 

TermoyalibebSi nakeTobebis gaxureba xorcieldeba TiTqmis 

iseve, rogorc kasetur danadgarebSi, sxvadasxva TboSemcvelebis 

meSveobiT. kasetur yalibebSi nakeTobebis TbodamuSavebisagan 

gansxvavebiT, TermoyalibebSi Tburi damuSavebisas betonis 

nawili, romelic yalibiT ar aris dafaruli, SexebaSia 

garemosTan. aqedan gamomdinare SesaZlebelia Seiqmnas nakeTobis 
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kveTSi tenis da Tburi velebis araTanabari ganawilebis 

pirobebi. gaxurebis procesSi betonis Ria zedapiridan garemoSi 

intensiurad gamoiyofa orTqli, xolo gaxurebis bolo 

stadiaze betoni SeiZleba Zlier gamoSres kidec. es ki, Tavis 

mxriv, iwvevs stuqturaSi bzarebis warmoqmnas da auaresebs 

betonis fizikur-meqanikur Tvisebebs (simtkice, yinvamedegoba, 

wyaluJonadoba, xangamZleoba). am movlenebis Tavidan acilebis 

mizniT, gansakuTrebiT rTul garemo pirobebSi momuSave 

nakeTobebisaTvis, miRebuli unda iqnas zomebi tenis gamoyofis 

Semcirebis TvalsazrisiT. risTvisac aucilebelia movaxdinoT 

nakeTobis zedapiris izolireba garemomcveli, haermSrali 

pirobebisagan sxvadasxva tenSeuRwevadi masaliT (brezentiT, 

rulonuri hidrosaizolacio, specialuri farebiT da sxva 

meT

 betonis nakeTobis Tboteniani damuSavebis 

xang

qli 

kame

odebiT). 

TermoyalibebSi, maTi Termoizolaciisas, nakeTobebis 

Tboteniani damuSavebis saorientacio reJimi, roca kveTis 

maqsimaluri sisqea 300 mm da betonis marka ki 200-300, gaxurebis 
damTavrebidan 4 sT-is Semdeg, betonis markis 70%-iani simtkicis 

uzrunvelyofiT SeiZleba miviRoT Semdegi: 1) temperaturis aweva 

Termoyalibis nakveTurSi 80-900C-mde – 1-2sT, 2) nakeTobis 

izoTermuli dayovneba maqsimalur 80-900C temperaturaze – 5-6sT; 

3) nakeTobis dayovneba TermoyalibSi siTbos miwodebis gareSe – 

2-3 sT. nakeTobis masis da zomebis momatebisas da betonis 

saproeqto markis Semcirebis dros unda gaizardos 

TermoyalibebSi

rZlivoba. 

normaluri wnevis pirbebSi betonis Tburi damuSavebis yvela 

danadgari SeiZleba gaiyos or ZiriTad jgufad: gasaorT

rebi da TbodamuSaveba yalibebSi kontaqturi gaxurebiT. 

pirvel jgufs ganekuTvneba Tburi danadgarebi, romlebSic 

yalibiani nakeToba Tavsdeba Tbogadamtanis garemoSi. 

rkinabetonis nakeTobebis warmoebaSi gamoiyeneba gaorTqvlis 

sxvadasxva tipis kamera: ormosebri, mravaliarusiani 

gvirabisebri, erTiarusiani da oriarusiani xvrelisebri, aseve 

vertikaluri da horizontaluri ganlagebis gamWoli da 

calmxriv Caketili kamerebi. yvelaze ufro gavrcelebulia 
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ormos tipis kamerebi,  romelTac gaaCniaT Tavisi upiratesobani 

da agreTve naklovanebebi. es naklovanebebi ar iZlevian maTi 

gamoyenebis saSualebas konveierul xazebze. uaryofiT mxared 

unda CaiTvalos agreTve: am tipis kamerebis mier didi sawarmoo 

farTobebis dakaveba; sxvadasxva temperaturuli pirobebi-kameris 

zeda nawilSi ufro maRali temperatura da gacilebiT dabali 

kameris qveda zonaSi (temperaturaTa sxvaoba Seadgens 30_350C); 

sxvadasxva tipis nakeTobebisaTvis erTnairi Tboteniani 

damuSavebis reJimis Seqmnis SeuZlebloba. ormos tipis 

gasaorTqli kamerebi ZiriTadad gamoiyenebian nakeTobebis 

naka

gaorTqvlis 

mTl

dur-agregatuli meTodiT dayalibebisas. 

TbodamuSavebis meore jgufs ganekuTvnebian is danadgarebi, 

romlebSic TboSemcveli zemoqmedebs nakeTobaze yalibis, an 

TviT yalibSi ganTavsebuli mowyobilobis meSveobiT. 

konveierul warmoebaSi iyeneben horizontalur Tbopaketebs da 

vertikalur Termokasetebs. horizontaluri konveieruli xazis 

gvirabisebri kamera warmoadgens liTonis gvirabs, romelSic 

ciklurad, monacvleobiT xdeba nakeTobebiani vagonetebis 

amoReba da CaSveba. kameris SigniT ki yalibebiani vagonetebi 

gadaadgildebian relsebze. vagonetebis gadacema iarusidan 

iarusze xdeba asawev-dasawevi mowyobilobiT, romelic amave, 

dros aRWurvilia mbiZgavebiT. am mbiZgavebis saSualebiT xdeba 

TbodasamuSaveblad vagonetebis Segoreba sasurvel iarusze. 

mbiZgavebi amave dros gadaadgileben mocemuli iarusis yvela 

vagonets da maTgan ukanasknels, ukve TbodamuSavebuls, 

gamoagdeben gareT. aseTi kameris konstruqcia da aRWurva 

gamoirCeva didi moculobiT da sirTuliT. misi eqspluatacia 

gaZnelebulia. gvirabisebr kameraSi zonebis mixedviT yalibdeba 

Tburi damuSavebis araTanabari pirobebi. izoTermuli gaxurebis 

temperatura arcTu maRalia (50-750C), amis gamo 

iani cikli metad gaxangrZlivebulia (14_16sT). 

xvrelisebri kamerebi SeiZleba warmatebiT gamoyenebuli 

iqnas oriarusian konveierul xazebze. kamera warmoadgens 

sworkuTxa siRrues (xvrels) rkinabetonis kedlebiT, romelSic 

relsebze gadaadgildebian yalib-vagonetebi. Tburi damuSavebis 
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ufr

eva da daiweva am yuTis SigniT gaivlis ra 

TanmimdevrobiT gacxelebis, izoTermuli daxanebis da gacivebis 

zonebs (nax. 2.2.)  

o `rbili~ reJimebis gamoyenebis gamo, SesaZlebeli gaxda 

damcavi lentis moxsna. 

konveierul xazebze efeqturia agreTve gaorTqvlis vertika-

luri kamerebis gamoyeneba. vertikaluri kameris muSaobis prin-

cipi sqematurad SeiZleba warmovidginoT, rogorc gadabrune-

buli kolofi, romelSic miewodeba 950C _ temperaturis 

gajerebuli orTqli, xolo nakeTobiani yalibi specialuri 

mowyobilobiT aiw

 
nax. 2.2. uwyveti moqmedebis vertikaluri kameris sqema: 

a hidravlikuri amZraviT vertikaluri 

kame

1. orTqlis miwodeba kameraSi 

 

vertikaluri kamera orTqlis xarjis mixedviT erT-erTi 

yvelaze ekonomiuria, vinaidan siTbos danakargebi masSi 

minimaluria da orTqlis faqtiuri xarji Seadgens 140-150 kg 1 m2 

gasaorTql nakeTobaze. vertikaluri kameris eqspluatacia 

gacilebiT^ rTulia, vidre sxva Tburi damuSavebis kamerebisa; 

rTuli meqanizmiT d

ris aRWurva aZnelebs eqspluatacias da moiTxovs 

kvalificiur movlas. 

nakeTobis daCqarebuli gamyarebis efeqtur danadgarad 

iTvleba agreTve uwyveti moqmedebis xvrelisebri kamerebi (nax. 
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2.3.) da Termoyalibebi. mravaliarusian kamerebTan SedarebiT 

vertikaluri kamera ikavebs 8 – 10 – jer nakleb farTobs, 

moiTxovs 2 – jer nakleb orTqls, xasiaTdeba sakmaod mdgradi 

Tbu

vrelisebri 

kame

sworad SerCevis 

miz xasiaTeblebi – 

mobrunebadobis da gamoyenebis koeficientebi. 

ri reJimiT, rac iZleva nakadur – avtomatizebuli xazis 

organizaciis SesaZleblobas.  

axali sawarmoebis daproeqtebis dros didi mwarmoeblu-

robis koinveieruli xazebisaTvis rekomendebulia x

rebi, xolo saSualo mwarmoeblurobis xazebisaTvis ukame-

ro TbodamuSaveba dampaketeblebian TermoyalibebSi. 

kameris tipis da misi muSaobis reJimis 

niT unda gaviTvaliswinoT kameris ZiriTadi ma

ormosebri kameris brunvadobis koeficienti: 

brK ;/24 brT=  

ba, sT; _ kame-

T;  
brTsadac 24 _ aris dReRameSi saaTebis raodeno

ris mobrunebis xangZlioba, s

kameris moculobis gamoyenebis koeficienti: 

                              ;/ kamnakgam VVnK ⋅=  

sadac n _ kameraSi erTdroulad CasatvirTi nakeTobebis 

raodenobaa, cali; -erTi nakeTobis moculoba m3; nakV kamV -kameris 

moculoba, m3; 

 
nax. 2.3. xvreluri kameris sqema: 

1. damwevi magida; 2 _ vagoneti nakeTobiT; 3 _ saxexi manqana; 4 _ xsnarCamwyobi;  

5 _ b

ebisaTvis _ 0,22 – 0,35; sakedle da 

etonCamwyobi; 6 _ asawevi magida; 7 _ milisebri eleqtrogamaTboblebi. 

 

saproeqto miznebisaTvis miRebulia ormos tipis kamerebis 

moculobis gamoyenebis koeficientis Semdegi mniSvnelobebi: 

gadaxurvis wibovani panel

 43



saZi

nakadur – agregatul xazze momuSa  gasaorTqli kamerebis 

mwar b

rkvlis blokebisaTvis _ 0,32 – 0,5; kibis baqnebisa da 

zewrebisaTvis _ 0,14 – 0,23; 

ve

moeblo a gaiangariSeba formuliT: 

cgamfkam ;/ tKVTQ ⋅⋅=  

sadac, fT  _ kameris muSaobis samuSao d ois wliuri fondia; 

V  _ gasaorTqli kamerebis sae

r

rTo moculoba, m3; gamK

bod

 _ kameris 

c amuSavebis 

ciklis xangZlivobaa, sT; 

mo ulobis gamoyenebis koeficientia; ct  _ T

uwyveti moqmedebis xvreluri kamerebis ricxvi 

riTgam ny ;/60 tnnKtN ⋅⋅⋅=  

sadac, t  _ Tburi damuSavebisaTvis gankuTvnili droa, sT; 

gamK

ga

 _ xvreluri kameris moculobis gamoyenebis koeficienti 

mK = 0,9;  yn  _ yalib – vagonetebis ricxvia kameraSi; nn  _ iaru-

sebis ricxvi kameraSi;  riTT  _ konveieris riTmi, wT – Si; 

winaswardaZabuli konstruqciebis Tboteniani damuSaveba. 

Tboteniani damuSavebis reJimebis daproeqtebis dros aucilebe-

lia gaviTvaliswinoT temperaturis arasasurveli gavlena arma-

turis winaswar daZabvaze; radgan temperaturuli gadaZabvebis 

gamo mcirdeba armaturis winaswari daZabvis sidide, zogierT 

SemTxvevaSi SesaZlebelia moxdes armaturis gawyveta betonze 

momWimavi Zabvebis modebamde. betonis gaxurebisa da gacivebis 

araTanabarzomieri zemoqmedebis gamo nakeTobebSi SeiZleba 

gaCndes bzarebi. imisaTvis, rom winaswari daZabvis danakargebi 

ar aRematebodes saangariSo mniSvnelobebs, saWiroa Seiqmnas 

saTanado pirobebi da temperaturaTa sxvaoba gare sayrdenebsa 

da armaturas Soris kameraSi iyos minimaluri (temperaturaTa 

sxvaoba dasaSvebia iyos ara umetes 60 - 650C – isa); yovelive 

zemoTqmulis gamo, temperaturis awevas kameraSi axdenen betonis 

mier struqturuli simtkicis (0,3_0,5mgpa) miRwevis Semdeg, mcire 

siCqareebiT. 

betonis gacivebisas, bzarwarmoqmnis procesis Tavidan 

acilebis efeqturi saSualebaa, jer kidev cxel betonze 

daZabulobis gadacema (Tboteniani izoTermuli dayovnebis 
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reJimis damTavrebisTanave). am mizniT stenduri teqnologiis 

pirobebSi gamoiyeneba moculobiTi gulanebi da temperaturuli 

nakerebi liTonis yalibebSi, aseve nakeTobebis nawilobrivi 

ganyalibeba da yalibebis winaswari gacxeleba. betonis dasa-

Sveb

rcieldes dauyovnebliv (Tboteniani 

dam

i gacivebis sidide, romlis drosac Tavisufal armaturaSi 

ar warmoiqmneba gaWimvis pirobebi, Seadgens _ 15 - 250C. 

nakadur – agregatuli teqnologiiT winaswar daZabuli 

konstruqciebis damzadebisas, maTi Tboteniani damuSavebis dros 

bzarebis warmoqmnis Tavidan acilebis mizniT saWiroa: 1) 

TbodamuSavebis sawyis periodSi temperaturis awevis siCqaris 

SezRudva (20 - 300C/sT – mde); 2) ganyalibebisas minimumamde unda 

Semcirdes temperaturaTa sxvaoba nakeTobasa da saamqros gare-

mos Soris; 3) unda ganxo

uSavebis damTavrebisTanave) daZabulobis gadacema betonze 

da nakeTobis ganyalibeba. 

msubuqi betonebis Tboteniani damuSaveba. msubuq Semvsebebze 

damzadebuli betonebis Tboteniani damuSavebis optimaluri 

reJimebi SeirCeva gamoyenebuli cementis saxis, betonis 

simk

izanSewonilia ganxorcieldes tenebiT, 

kol

vrivisa da betonis dasamzadeblad gamoyenebuli msubuqi 

Semvsebebis Tvisebebis mixedviT. 

konstruqciul – Tbosaizolacio msubuqi betonebis 

Tboteniani damuSavebis reJimi dainiSneba ara mxolod betonis 

gasaSvebi da saproeqto simtkiceebis mixedviT aramed 

moTxovnili gasaSvebi tenianobis mixedviTac. gasaSvebi 

tenianobis Semcirebis mizniT am betonebis (100 – mde markiT) 

Tboteniani damuSaveba m

oriferebiT, infrawiTeli gamomsxiveblebiT an gazis 

saTburebis gamoyenebiT. 

temperaturis awevis siCqare konstruqciul – Tbosaizola-

cio msubuqi betonebis gaorTqvlis SemTxvevaSi unda dadgindes 

20 - 300C/sT, xolo haer – mSral pirobebSi an TermoyalibebSi 

gaxurebis pirobebSi 35 - 600

civeba 

C/sT. nakeTobis gaxureba unda 

moxdes mTel kveTze izoTermuli dayovnebis ganmavlobaSi 

(nakeTobis sisqea 30 – 40sm) da am temperaturaze nakeToba unda 

dayovndes 2 – 4 sT. ganyalibebis Semdeg nakeTobis ga
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saam

ad mimdinareobs reaqcia wvrilad 

dafqul aqtiur kaJmiwa komponentsa da cementis hid

produqtebs
 

(betonebis gasaSvebi simtkicea m 0%

betonis marka 

kgZ/sm2 
Tburi damuSavebis xerxi nakeTobis 

sisqe, mm damuSavebis 

reJimi, saaTi 

qros SenobaSi grZeldeba 6 – 8 sT; am drois ganmavlobaSi 

betoni intensiurad ikrebs moTxovnil gasaSveb simtkices. 

msubuqi konstruqciul – Tbosaizolacio betonebis 

warmoebisaTvis mizanSewonilia forovani qviSebis gamoyeneba, 

romlebic amave dros hidravlikuri aqtivobiT gamoirCevian anu 

Seicaven aqtiur, mtvrisebr, kaJmiwa fraqcias (widebi, nacrebi, 

diatomitis, trasis an tufis wvrilad daqucmacebuli 

fraqciebi, keramzitis agloporitis an perlitis wvrili 

qviSebi), am betonebisaTvis rekomendebulia izoTermuli 

gaxurebis maqsimalurad maRali reJimebi (95 - 1100C), radgan am 

temperaturaze ufro aqtiur

rataciis 

 Soris (cxr. 2.3.). 
cxrili 2.3.

) 

Tburi 

msubuqi betonebis Tburi damuSavebis reJimebi  

arkis 70-8

50-100 

mSra eba 

TermoyalibebSi an 

ka  

90-9 e 

< 300 

< 300 

2+ 2 

3+5+1 

l pirobebSi gacxel

120-1500C temperaturamde 

merebSi najeri orTqliT

gaxureba 

50C temperaturamd

≥ 300 
 

≥ 300 

5+

2+6+2 

 

3+5+2 

150-300 

Tboteniani damuSaveba 

orTqliT 85-950C 

igive, garemos 60%-iani 

200...300 

200...300 3+6+2 

<200 

>300 

<200 

3+6+1 

3+7+2 

3+8+2 

3+5+1 

temperaturis dros 

 

tenianobi-sas >300 3+7+2 

 
eleqtroTermuli damuSaveba. betonis eleqtroTermuli 

damuSaveba dafuZnebulia energiis erT-erTi universaluri 

gamovlinebis-eleqtruli denis gamoyenebaze. eleqtrul dens 

gaaCnia mravali Rirseba: eleqtruli energiis gadacemis siiole 

nebismier manZilze da nebismieri odenobiT; didi Zalisxmevis 

gareSe, swrafad misi sxva saxis energiad gardaqmnis 

SesaZlebloba (mag. Tbur energiad) da sxva. 
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eleqtruli energiis TboSemcvelad gamoyenebis SemTxvevaSi, 

betonis gamyarebis dasaCqareblad ixmareba deni sawarmoo 

sixSiriT 50 herci, 220-380 volti ZabviT. 

arsebobs eleqtroTermuli damuSavebis sami meTodi: 1) 

betonis eleqtroTermuli gaxureba yalibebSi; 2) betonis 

narevis 5-15 wT-is ganmavlobaSi winaswari gaTboba bunkerSi da 

Tbili narevis dayalibeba, Semdgomi Termosuli dayovnebiT; 3) 

betonis gacxeleba eleqtrogamacxelebeli elementebiT. pirvel 

da meore SemTxvevaSi gaxurebis siCqare ar aris damokidebuli 

nakeTobis zomebze da betonis Tbogamtarobaze; xolo mesame 

SemTxvevaSi damokidebulia betonis Tbogamtarobaze, e.i. im 

droze rac ixarjeba betonis fenidan fenaze siTbos 

gadasacemad. procesis xangrZlivoba izrdeba rac metia 

nakeTobis sisqe da mcirea betonis simkvrive. 

eleqtrogaTbobisas da eleqtrogaxurebisas betonis 

gamyareba Cqardeba mis masaSi eleqtrodenis gavlis Sedegad 

aRZruli siTbos zemoqmedebiT. betonis narevi procesSi erTveba 

rogorc winaRoba sawarmoo sixSiris cvladi denis eleqtrul 

wredSi liTonis eleqtrodebis meSveobiT. yovlive amis Sedegad 

xdeba betonis masis uSualo gaTboba da ara misi garemomcveli 

teritoriis, rogorc es Tburi damuSavebis sxva meTodebis 

gamoyenebis SemTxvevaSia mosalodneli. 

betonis sawarmoo sixSiris cvladi deniT eleqtrogaxurebis 

ZiriTad Rirsebad SeiZleba CaiTvalos am procesis Catarebis 

siiole da xelmisawvdomoba, aseve kapitaldabandebaTa Semcireba 

gamosaSvebi produqciis erTeulze. Tumca, betonis 

eleqtrogaxurebis meTodiT TbodamuSavebisas saWiroa armaturis 

saguldagulo izolireba da teqnikuri usafrTxoebisadmi 

gansakuTrebuli yuradRebis gamaxvileba. eleqtrogaxurebis 

meTodis gamoyenebisas, zogierT SemTxvevaSi SeiZleba moxdes 

betonis gadametSroba. betonis narevis winaswar 

eleqtrogacxelebaze 80-900C-mde, daaxloebiT 15 wuTis 

ganmavlobaSi, saWiroa eleqtroenergiis mniSvnelovani 

danaxarjebi. rig SemTxvevebSi, am meTodis gamoyenebis garda, 

saWiroa damatebiTi Tburi zemoqmedeba betonze (yalibebis 

gacxeleba, gaorTqvla da a.S.). 
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betonis eleqtrogaxurebisas, iseve rogorc misi 

gaorTqvlisas, axlad momzadebuli betonis narevis 950C –mde 

gacxelebis dros, mimdinareobs misi Tburi gafarToeba betonis 

masaSi haerisa da wylis orTqlis moculobaSi mniSvnelovani 

matebis gamo. am movlenebis Sedegad betonis tanSi wneva 

sagrZnoblad izrdeba, es procesi Tavisi xasiaTiT Seuqcevadia, 

e.i. gaxurebis Semdgom miRebuli gafarToeba srulad ar 

aRmoifxvreba misi gacivebis Semdegac. es ki iwvevs betonis 

struqturuli mTlianobis rRvevas da uaryofiTad moqmedebs 

betonis fizikur-meqanikur Tvisebebze, Sesabamisad nakeTobebis 

xangamZleobaze. amitom eleqtrogaxurebis optimaluri reJimebis 

SerCevis dros saqarxno pirobebSi aucilebelia gamovideT 

gacxelebuli betonis gafarToebis Semdeg umciresi narCeni 

deformaciebis warmoSobis pirobidan. 

betonis udidesi narCeni deformacia (8-9 mm/m) Camoyalibdeba 

minimaluri (15wT) drois ganmavlobaSi, winaswar dayovnebuli 

betonis eleqtrogaxurebisas. imisaTvis rom Tavidan aviciloT 

betonis sagrZnobi Tburi gafarToeba, nakeTobebs xSirad 

amzadeben e.w. `Termosis~ meTodiT, aTboben ra winaswar betonis 

narevs 60-800C –mde. analogiur Sedegs viRebT dayalibebuli da 

Semdeg yalibSi gacxelebuli betonis xelaxali, ganmeorebiTi 

vibrirebiT. am SemTxvevaSic gamoiricxeba betonis 

temperaturuli gafarToeba, piriqiT daikvirveba nimuSebis 

zomebis ramdenadme Semcireba, e.i. viTardeba temperaturuli 

Seklebis deformaciebi. 

betonis narevis winaswari eleqtrogaxurebis procesis 

naklovanebebi SeiZleba aRmoifxvras, Tuki gamoviyenebT 

forsirebuli eleqtrogaxurebis meTods ganmeorebiTi  

vibrirebiT. am meTodis arsia: betonis narevi dayalibebis Semdeg 

swrafad xurdeba eleqtruli deniT, winaswar dadgenil 

temperaturamde da maSinve mkvrivdeba ganmeorebiTi vibrirebiT 

cxel mdgomareobaSi. es procesi saSualebas gvaZlevs miviRoT 

betonis mkvrivi struqtura maRali fizikur-meqanikuri 

maxasiaTeblebiT. betonis Tburi damuSavebis es meTodi 

gansakuTrebiT efeqturia araarmirebuli an paraleluri 

badeebiT armirebuli konstruqciebisaTvis. 
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betonis swrafi gafarToebis Tavidan acilebis mizniT, aseve 

umjobesia gamoviyenoT eleqtrogaxurebis safexurebrivi reJimi 

denis perioduli CarTva-gamorTviT. 

avtoklavuri damuSaveba 

rkinabetonis sawarmoebSi avtoklavur damuSavebas mimarTaven 

ZiriTadad ujredovani da silikaturi betonebis damzadebis 

dros, aseve Sereul Semkvrelebze mZime da msubuqi betonebis 

warmoebisas. gaorTqvlisagan gansxvavebiT, betonis gamyareba 

avtoklavSi mimdinareobs wylis orTqlis gajerebul garemoSi 

0,8-1,3 mgpa wnevis da 175-1900C temperaturis pirobebSi. 

avtoklavuri teqnologiis ZiriTadi Rirsebaa cementis 

Secvlis SesaZlebloba sxva ufro iafi SemkvrelebiT, amasTan 

sxvadasxva iafi nedleuli masalebis da warmoebis narCenebis 

gamoyeneba. 

SeiZleba gamoiyos avtoklavuri damuSavebis-SeorTqvlis 

xuTi etapi. pirveli iTvaliswinebs orTqlis SeSvebas 

avtoklavSi da masSi 1000C Tburi reJimis damyarebas. am etapze 

orTqli intensiurad gamoyofs siTbos, amasTan misi efeqturoba 

izrdeba wnevis zrdasTan erTad. 

meore etapi iwyeba wnevis Semdgomi aweviT, e.i. roca wnevis 

awevisas Tbogadacema Cqardeba, ris Sedegadac nakeToba mTel 

kveTze xurdeba. 

mesame etapi iTvaliswinebs nakeTobis dayovnebas mudmivi 

wnevisa da temperaturis dros. dayovnebis 30-60 wuTis Semdeg 

nakeTobis kveTSi temperatura Tanabrdeba, dayovnebis 

xangrZlivoba mcirdeba wnevis gazrdis Sesabamisad. 

avtoklavuri damuSavebis meoTxe etapi iwyeba wnevis 

Semcirebis momentidan. am dros nakeTobas aqvs ufro maRali 

temperatura, vidre garemos, rac iwvevs orTqlwarmoqmnas 

masalis forebSi. am stadiaze betonSi SeiZleba warmoiqmnas 

bzarebi. amis Tavidan acilebis mizniT saWiroa avtoklavSi 

wnevis rac SeiZleba neli Semcireba. 

mexuTe etapi iTvaliswinebs nakeTobis gacivebas 1000C 

temperaturidan normatiul temperaturamde. aqac agreTve 

mniSvnelovania uzrunvelvyoT gacivebis gradienti iseT 

sazRvrebSi, romelic naklebad gamoiwvevs mikrobzarwarmoqmnas. 
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avtoklavi liTonis SeduRebuli cilindruli WurWelia, 

romlis Siga diametria 2,0; 2,6 da 3,6 m, sigrZe ki 17-30 m. 

warmoebis Taviseburebebis mixedviT avtoklavi SeiZleba iyos 

Cixuri da gamWoli. 

gamWol avtoklavs Tavsa da boloSi mowyobili aqvs 

hermetuli saxuravebi. Sesabamisad, avtoklavis erTi mxridan 

warmoebs SesaorTqli nakeTobebis CatvirTva, xolo meore 

mxridan-gamyarebuli produqciis gantvirTva. avtoklavi 

avtomaturad iketeba da iReba boloebSi Camagrebuli 

avtomaturi da berketuli mowyobilobebiT, Cixuri avtoklavi 

aRWurvilia erTi torsuli saxuraviT. amitom aq nakeTobebis 

CatvirTva da gantvirTva warmoebs erTi mxridan, rac 

garkveulad amcirebs avtoklavis mwarmoeblobas. 

cxrili 2.4. 
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avtoklavis saxuravebi hermetulad ixureba baioneturi tipis 

swrafmoqmedi saSualebiT. misi korpusis SigniT, mTel sigrZeze 

ganlagebulia liandagebi vagonetebis gadasaadgileblad. 
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avtoklavebi aRWurvilia gajerebuli da gadamuSavebuli 

orTqlsatari magistralebiT, aseve milsadenebiT atmosferoSi 

an utilizatorSi kondensatis gasaSvebad. siTbos danakargebis 

Sesamcireblad avtoklavis zedapirs da yvela orTqlsadinars 

faraven Tbosaizolacio masaliT. nakeTobebis SeorTqvlisas 

avtoklavis korpusSi warmoqmnili temperaturuli deforma-

ciebis Sesamcireblad avtoklavs amontaJeben wina uZrav da 

momdevno moZrav (gorgolaWovan) sayrdenebze. 

orTqlis xarji damokidebulia nakeTobis saxeobaze da 

icvleba 1m3 betonisaTvis 150-300  kg-is farglebSi. 

avtklavuri damuSavebis reJimebi mocemulia  cxril 2.4.-Si. 

teqnologiuri parametrebis SerCeva daproeqtebisaTvis 

betonis saproeqto markis misaRebad aucilebelia 

gaviTvaliswinoT betonis simtkicis zrda Tburi damuSavebisas. 

dadgenilia, rom betonis simtkicis mateba Tboteniani 

damuSavebisas araTanabrad mimdinareobs. betonis gamyareba 

pirobiTad SeiZleba sam periodad davyoT: I periodSi xdeba 

betonis simtkicis umniSvnelo zrda. igi grZeldeba 2-3 saaTi 

Tburi damuSavebis procesis dawyebidan. am dros mimdinareobs 

Semkvrelis hidrataciis periodi. 

II etapi iwyeba izoTermuli dayovnebisas da grZldeba 4-7 

saaTi. am dros betonis simtkice intensiurad izrdeba. mocemul 

periodSi betonis simtkicem SeiZleba miaRwios saproeqto markis 

50-70%. 

III periodi dgeba temperaturis dawevisas normatiul 400C 

mniSvnelobamde. am drois ganmavlobaSi xdeba betonis simtkicis 

umniSvnelo mateba. 

betonis simtkice Tboteniani damuSavebis Semdeg ZiriTadad 

ganisazRvreba cementis xarisxiT, betonis SedgenilobiT da 

TbodamuSavebis reJimiT. ZiriTad gavlenas ki betonis 

Tboteniani damuSavebisas, misi simtkicis zrdaze axdens w/c-is 

faqtori. 

betonis gansayalibebeli simtkice – es aris minimaluri 

simtkice kumSvisas, romlis miRwevis Semdeg SesaZlebelia 

nakeTobebis ganyalibeba da misi usafrTxo Siga saqarxno 
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transportireba. gansayalibebeli simtkicis sidides da misi 

miRwevis vadebs adgenen cdis safuZvlebze. 

imis mixedviT Tu ra temperaturaze xdeba nakeTobebis 

montaJi mSeneblobaze, niSnaven aucilebel gasacem simtkiceebs. 

qvemoT mocemulia aRniSnuli simtkiceebis mniSvnelobebi 

markaze damokidebulebiT procentebSi. 

+200C - 00C . . . . . . . . 60-70 

00C  - 50C . . . . . . . . . 80 

-60C  - 100C . . . . . . . . 90 

-100C - ze dabali . . 100 

mSrali da cxeli klimatis dros, 200C-ze meti temperaturis 

da 70%-ze naklebi tenianobisas  . . . 75-85 

cxeli da teniani klimatis dros 200C-ze meti temperaturisa 
da 70%-ze meti teninobis pirobebSi . . 50-60 

gaorTqvlis Semdgomi simtkicis mateba 12-24 saaTis 

ganmavlobaSi, saSualebas iZleva ganvaxorcieloT cementis 

ekonomia 30-40 kg-is odenobiT, rodesac gaorTqvlis ciklis 

xangrZlivoba <9sT-ze. am RonisZiebiT, mniSvnelovnad izrdeba 

yalibebis mobrunebadoba da Tburi danadgarebis mwarmoebloba. 

11-13 saaTiani TbodamuSavebis ciklisas (Cveulebrivi reJimi) 

SesaZlebelia 20_30 kg cementis ekonomia 1m3 betonze. 

betonis gasacemi simtkice – es aris betonis normirebuli 

simtkice, romlis miRwevis Semdegac dasaSvebia rkinabetonis 

nakeTobis gacema qarxnidan momxmarebelze. betoniT gasacemi 

simtkice unda iyos aranaklebi: 

-50% saproeqto markisa, mZime da msubuqi betonis 

nakeTobebisaTvis, romelTa marka ≥ 150; 

-70%-isa saproeqto markidan, mZime betonis nakeTobebisaTvis, 

romelTa marka 100; ≤

-80%-isa saproeqto markidan, msubuqi betonis nakeTobebisaT-

vis, markiT 100; ≤

-100% saproeqto markisa, ujredovani betonis nakeTobebisaT-

vis. 

nakeTobebis mTliani saproeqto datvirTvis ganxorciele-

bisas 28 dReRameze naklebi periodis ganmavlobaSi maTi 
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dayalibebis momentidan, betonis gasacemi simtkice weliwadis 

nebismier dros unda iyos saproeqto markis toli. 

betonis saproeqto marka – es aris betonis normirebuli 

simtkice 28d/R an sxva romelime winaswargansazRvruli vadis 

ganmavlobaSi, romlis miRwevis Semdegac SesaZlebelia 

nakeTobis datvirTva mTliani, saproeqto mniSvnelobis 

datvirTviT. saproeqto marka nakeTobis mocemuli saxisaTvis 

naCvenebia proeqtSi, standartSi, teqnikur pirobebSi. betonis 

gamyarebis pirobebisagan damoukideblad misi saproeqto markis 

miRweva unda iyos garantirebuli saproeqto dokumentaciaSi 

miTiTebul vadebSi. betonis saproeqto markis vadebis daTqmis 

arqonis SemTxvevaSi aseTad CaiTvleba 28 d/R nakeTobis 

damzadebis momentidan.  

imisaTvis rom SevudgeT aucilebeli danadgarebis da 

nakeTobaTa damzadebis teqnologiis gaangariSebas da 

daproeqtebas winaswar mocemuli nomenklaturis 

produqciisaTvis, saWiroa avirCioT daproeqtebis teqnologiuri 

parametrebi da SevajamoT isini 2.5. cxrilis saxiT. 

 
cxrili 2.5. 

daproeqtebis teqnologiuri parametrebi 

masalebis xarjebi 

1m3 
nakeTobaze 

erT 
nakeTobaze 

wliur 
programaze 

na
ke
T
o
b
is

 d
as

ax
el

eb
a 

b
et

o
ni

s
 m
ar

ka
, 
mg

pa
 

c
em
en
t
i 

,k
g
 

ms
x
vi
l
i 

S
em
vs

eb
i,
 k
g
 

qv
iS

a,
 k
g
 

w
ya
l
i,
 l

 

c
em
en
t
i,
 k
g
 

ms
x
vi
l
i 

S
em
vs

eb
eb

i,
 k
g
 

qv
iS

a,
 k
g
 

w
ya
l
i,
 l

 

c
em
en
t
i,
 k
g
 

ms
x
vi
l
i 

S
em
vs

eb
i,
 k
g
 

qv
iS

a,
 k
g
 

w
ya
l
i,
 l

 

d
am
z
ad

eb
is

 m
eT

o
d
i 

d
a 

S
em
kv
r
iv
eb

is
 r

eJ
im
i 

T
b
o
d
am
u
S
av
eb

is
 m
eT

o
d
i 

T
b
o
t
en
ia
ni

 d
am
u
S
av
eb

is
 r

eJ
im
i 

d
a 

t
em
pe
r
at

u
r
eb

i 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 

 

(SeniSvna: cxrili monacemebiT Seivseba realuri sawarmos gaangariSebisas) 
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2.4. teqnologiuri procesebis da produqciis 

xarisxis kontroli 

sawarmoo procesebis da mza produqciis xarisxis kontroli 

rkinabetonis qarxnebSi xorcieldeba ori ZiriTadi 

mimarTulebiT: 1) yvela sawarmoo procesis sistematuri 

operaciuli kontroli; kontrols eqvemdebareba warmoebis 

dadgenili reJimebi, romelTa zustad dacva ganapirobebs 

moTxovnili xarisxis mqone betonis miRebas, nakeTobebis 

xarisxis stabilurobas da erTgvarobas; 2) gasacemi nakeTobebis 

xarisxis kontroli, romelic uzrunvelyofs momxmarebelze 

standartebis moTxovnebis Sesabamisi xarisxisa da Tvisebebis 

mqone betonis nakeTobebis gadacemas. 

sistematuri operaciuli kontrolis dros mizanSewonilia 

gamoviyenoT betonis Semadgenelebis avtomaturi dozirebis 

sistemebi; aseve wylis da cementis xarjis avtomaturi 

koreqtirebis mowyobilobebi inertuli masalebis tenianobis 

cvlilebebisas; narevis momzadebis drois kontroli. am dros 

Tburi damuSavebis kamerebi da danadgarebi unda aRiWurvon 

mocemuli reJimebis SemnarCunebeli, avtomaturi regulirebis 

sistemebiT. risTvisac gamoyenebuli unda iqnes Camweri 

mowyobilobebi Tburi damuSavebis faqtiuri reJimebis 

registraciisaTvis; procesebis damTavrebis maniSnebeli 

signalizatorebi da a.S. 

Tboteniani damuSavebis kamerebis da danadgarebis 

normaluri muSaoba aucilebelia maRali xarisxis nakeTobebis 

misaRebad. amasTan uzrunvelyofil unda iqnas orTqlis da 

sawvavis minimaluri xvedriTi danaxarjebi produqciis 

erTeulze. risTvisac saWiroa dawesdes sistematuri kontroli 

da meTvalyureoba sawarmos orTqliT Tbomomaragebis mTeli 

sistemis muSaobaze. Tbur danadgarebTan damakavSirebel 

magistralur da gamanawilebel orTqlsadenebSi orTqlis wneva 

mudmivad unda kontroldebodes orTqlsadenebze dayenebuli 

manometrebis meSveobiT. yuradReba unda mieqces gasaorTqli 

kamerebis SemomRobav konstruqciebs, saketebis, gadasatani 

xufis, Termoyalibebis Tburi nakveTurebis da Tbur 

danadgarebSi perforirebuli milgayvanilobis mdgomareobas. 

uzrunvelyofili unda iqnes Tburi danadgarebidan namuSevari 
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kondensatis ukan dabruneba an drouli mocileba kanalizaciaSi. 

kondensatis Segroveba arRvevs danadgarebis normalur 

temperaturul reJims da orTqlis normalur cirkulacias. 

amitom iTvaliswineben temperaturuli reJimis kontrols 

temperaturuli regulirebis programuli mowyobilobebis 

muSaobis reJimiT. isini dayenebulia gasaorTql kamerebSi da 

sxva Tbur mowyobilobebSi. 

temperaturuli reJimis uwyveti kontrolis mizniT iyeneben 

Termometrebs da gadamwodebs, romlebic Tavsdebian kameris 

sxvadasxva nawilSi. gamonaklis SemTxvevaSi daSvebulia kameraSi 

temperaturis gazomva vercxliswylis TermometriT. kamerebi da 

danadgarebi aRWurvili unda iqnen temperaturis programuli 

regulatorebiT da distanciuri maregistrirebeli 

TermometrebiT. operatori amowmebs temperaturuli reJimis 

siswores temperaturuli diagramebiT. im sawarmoebSi, sadac 

operaciuli kontroli da teqnologiuri procesebis marTvis 

avtomatizacia ar aris srulyofili, nakeTobis, betonis da 

teqnologiuri procesebis kontroli ufro Sromatevadi da 

ararentabeluria. 

winaswar daZabuli armaturis operaciuli kontroli ara 

mxolod amaRlebs nakeTobis xarisxs, aramed iZleva armaturis 5 

– 10% - iT ekonomiis saSualebas. kompleqsuri operaciuli 

kontroli teqnologiur xazebze aumjobesebs nakeTobis 

samontaJo – saeqsploatacio xarisxs da Sesabamisad amcirebs 

nakeTobis gamocdis, montaJis, samSeneblo moedanze dayvanis 

xarjebs; gamoricxavs saremonto samuSaoebs da astimulirebs 

warmoebis teqnologias. 

Tanamedrove pirobebSi rkinabetonis nakeTobaTa qarxnebSi, 

mizanSewonilia gamoviyenoT armaturis elementebis damzadebis, 

betonis narevis momzadebis da Tboteniani damuSavebis 

procesebis, aseve operaciuli kontrolis da urRvevi meTodebiT 

nakeTobaTa xarisxis kontrolis avtomatizacia. axali qarxnebis 

mSeneblobis dros unda dainergos ZiriTadi teqnologiuri 

gadamamuSavebeli xazebis avtomatizacia: a) betonis narevis 

momzadeba da transportireba; b) sxvadasxva agregatebSi 

Tboteniani damuSaveba; g) teqnologiuri procesebis xarisxis 

operaciuli kontroli; d) mza produqciis xarisxis kontroli, 
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gazomvebis Sedegebis Sefasebis mixedviT. betonis narevebis 

avtomaturi momzadebis sistemebis danergva programuli 

kompiuteruli marTviT ara marto gamoaTavisuflebs 2 – 3 muSas 

cvlaSi da Seamcirebs cementis xarjs 4 – 5%-mde, rac 

uzrunvelyofs betonis stabilur xarisxs.  

warmatebuli muSaobisaTvis mizanSewonilia gamoviyenoT 

avtomaturi marTvis sistemebi Tburi damuSavebis procesebSi, 

romlebic dafuZnebulia avtomaticaziis standartul 

saSualebebze. am sistemebis danergvis Sedegad gamowveuli 

efeqti gamoixateba orTqlis xarjis 15 – 20% - iT SemcirebaSi 

da nakeTobis xarisxis amaRlebaSi. avtomaturi marTvis sistemebi 

umjobesia gamoviyenoT betonis  simtkicis zrdis informaciis 

miRebiT gaorTqlvisas, rac Tavis mxriv uzrunvelyofs orTqlis 

damatebiT ekonomias 10 _ 15% - is moculobiT, da wundebuli 

produqciis Semcirebas 0,3 _ 0,4%-iT. teqnologiuri procesebis 

operaciuli kontrolis avtomatizacia saSualebas gvaZlevs 

mniSvnelovnad avamaRloT warmoebis kultura sawarmoebSi, 

davadginoT wunis gamomwvevi mizezebi da gavaumjobesoT 

produqciis xarisxi. operaciuli kontrolis avtomatizacia 

iwvevs wunis Semcirebas daaxloebiT 0,5 _ 0,6% - iT da 

saSualebas iZleva SevamciroT danaxarjebi nakeTobebis 

remontze. 

mza produqciis xarisxis kontroli iTvaliswinebs nakeTobis 

geometriuli zomebis da formis, gare zedapiris xarisxis, 

damcavi Sris sisqis, armaturis da Casatanebeli detalebis 

ganlagebis, konstruqciis simtkicis, sixistisa da bzarmedegobis 

saproeqto moTxovnebTan Sesabamisobis Semowmebas. 

rkinabetonis nakeTobebis zomebi amorCeviT kontroldeba 6 m 

– mde sigrZis nakTobebisaTvis, xisti Sablonebis meSveobiT, 

xolo 6 m – ze meti zomis SemTxvevaSi liTonis ruletiT. 

gasazom zedapirebs Soris daSoreba, romelic SabloniT aris 

SemosazRvruli, unda iyos nakeTobis nominaluri zomis toli 

(dasaSvebi cdomilebis gaTvaliswinebiT). 

liTonis Casatanebeli detalebis ganlagebis zRvruli 

gadaxra rigi nakeTobebisaTvis toli unda iyos 10mm – sa. 

Casatanebeli detalebis muSa zedapirebi unda daemTxves 

±
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nakeTobebis zedapirebs an daSorebuli iqnan maTgan ara umetes 3 

mm – isa. 

asawyobi rkinabetonis qarxnebi uzrunvelyofen nakeTobis 

betonis simtkicis gasaSveb kontrols, risTvisac dadgenil 

vadebSi unda ganisazRvros betonis gansayalibebeli, gasacemi 

da saproeqto simtkiceebis faqtiuri sidideebi; isini unda 

Seesabamebodnen standartiT gaTvaliswinebul moTxovnebs. am 

mizniT mzaddeba sakontrolo nimuSebi betonis igive 

Sedgenilobidan, riTac yalibdeba nakeTobebi. sakontrolo 

nimuSebis Semkvriveba xdeba laboratoriul vibromagidebze 

rxevis igive sixSiriT, amplitudiT da intensiurobiT, rogorc 

es nakeTobebis dayalibebisas vibromeqanizmebis gamoyenebis 

dros. sakontroli nimuSebis damzadebisaTvis gamoiyeneba 

mxolod liTonis yalibebi, romlebic awyobil mdgomareobaSi 

hermetulni, xistni arian da vibraciis mimdinareobisas Tavis 

zomebs ar icvlian. am moTxovnebis Seusruleblobis SemTxvevaSi 

SeiZleba adgili hqondes nimuSebis simtkicis Semcirebas 10_20% 

- iT da metiTac. Tuki gamosaSveb nakeTobebs garda simtkicis 

uzrunvelyofisa waeyenebaT aseve sxva moTxovnebi (yinvamedegoba, 

wyalSeuRwevadoba, koroziamedegoba da sxva) maSin unda 

damzaddes sxva sakontrolo nimuSebic betonis am moTxovnili 

Tvisebebis gansasazRvravad da Sesamowmeblad. 

eleqtrogaxurebis meTodiT damzadebuli (TbodamuSavebuli) 

nakeTobebis betonis xarisxis kontrols garkveuli 

Taviseburebani gaaCnia. ase magaliTad, stabiluri 

temperaturuli reJimis misaRwevad da denis maxasiaTeblebis 

gabnevis Semcirebis mizniT, aucilebelia Catardes betonis 

narevis eleqtrogamtarobis kontroli. risTvisac periodulad 

mowmdeba komponentebis dozirebis sizuste da betonis narevis 

konsistencia da ganisazRvreba narevis eleqtrogamtaroba 

laboratoriul pirobebSi. betonis simtkicis kontroli 

xorcieldeba kubis formis betonis nimuSebis gamocdiT, 

romlebic igive TbodamuSavebis process gadian liTonis 

yalibebSi, rogorsac ganicdian imave Sedgenilobis betonisagan 

damzadebuli konstruqciebi. 

betonis xarisxis kontroli gaorTqvliT, eleqtrogaxurebiT 

da avtoklavuri damuSavebiT damzadebuli nakeTobebisa SeiZleba 
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ganxorcieldes 100-150 mm diametris da 100-200 mm simaRlis 

cilindruli formis nimuSebis gamocdiT, romlebic 

kontruqciebis tanidan gamoburRviT miiRebian. sakontrolo 

nimuSebis gamyarebis pirobebi gamocdamde unda iyos nakeTobebis 

gamyarebis pirobebis analogiuri. 

betonze armaturis daZabvis gadacemis momentisaTvis misi 

simtkicis gansazRvris mizniT, sakontrolo nimuSebi gamocdil 

unda iqnan TbodamuSavebis procesis damTavrebisTanave, 

dauyovnebliv, cxel mdgomareobaSi. betonis gasaSvebi simtkicis 

gansazRvris mizniT sakontrolo nimuSebis gamocda warmoebs 

Tburi damuSavebis ciklis damTavrebidan 12 saaTis Semdeg, Tu 

SemkveTis mier moTxovnili ar aris sxva vadebi. betonis 

saproeqto simtkicis gansazRvrisaTvis gankuTvnili sakontrolo 

nimuSebi unda inaxebodnen betonis gasaSvebi simtkicis 

dadgenisaTvis SerCeul sakontrolo nimuSebTan erTad, 

normalur pirobebSi, 28 d/R ganmavlobaSi. betonis dadgenili 

gansayalibebeli, gasaSvebi da saproeqto simtkiceebi toli unda 

iyos proeqtSi miTiTebuli, standartiT an teqnikuri pirobebiT 

dadgenili markisa. 

betonis faqtiuri simtkicis gansazRvrisaTvis mis 

daurRvevelad, farTod gamoiyeneba sklerometruli da 

eleqtroakustikuri meTodebi. sklerometruli meTodis 

gamoyenebis SemTxvevaSi iyeneben xelsawyoebs, romlebic 

foladis burTulebis betonSi CaRrmavebis  sididis mixedviT 

simtkicis gansazRvrazea dafuZnebuli. es CaRrmaveba 

konstruqciaze CaquCis zambaris zemoqmedebiT burTulis 

dartymis Sedegad Cndeba. yvelaze didi gavrceleba burTulianma 

CaquCebma hpoves. etalonuri CaquCis saSualebiT gansazRvruli 

betonis simtkicesa da hidravlikur wnexebze gamocdili igive 

betonisagan damzadebuli kubebis simtkiceebs Soris sxvaoba 2-

5% ar aRemateba. sklerometruli meTodebiT betonis simtkicis 

kontroli friad SezRudulia, radgan is moicavs mxolod 

masalis zedapirul Sres. Tumca es meTodi ar iTxovs nakeTobis 

rRvevas. 

ufro universaluria eleqtroakustikuri meTodebi, 

romlebic saSualebas gvaZleven gamovikvlioT masala nakeTobis 

mTel sisqeze da gamovavlinoT Siga defeqtebi. am meTodis arsi 
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mdgomareobs betonSi ultrabgeriTi impulsebis gavrcelebis 

siCqaris gazomvaSi. eleqtronuli ultrabgeriTi xelsawyo 

aRZravs zebgeriTi sixSiris rxevebs da zomavs tanSi impulsis 

gavlis dros mikrowamebSi. viciT ra nakeTobis sisqe, misi 

saSualebiT SeiZleba gamovTvaloT ultrabgeris gavrcelebis 

siCqare, romelic damokidebulia betonis simkvriveze, 

simtkiceze, tenianobaze da Semvsebebis Tvisebebze. Semdeg bgeris 

gavrcelebis siCqaresa da simtkices Soris damokidebulebiT 

ganisazRvreba betonis simtkice kumSvaze. garda am meTodisa, 

myar sxeulebSi bzarwarmoqmnis procesis eqsperimentuli kvleve-

bisaTvis farTod gamoyeneba Semdegi meTodebi: holografiuli 

interferometria, rentgenuli sxivebis gabneva (kinorentgenoga-

daReba), vercxliswyliani forometria, kapilaruli kondensacia, 

tomografia, dieleqtrikuli relaqsacia, akustikuri emisia da 

sxva. 

holografia, romelmac farTo gamoyeneba hpova liTonis da 

polimeruli masalebisagan damzadebuli nakeTobebis da 

konstruqciebis daZabul-deformirebuli mdgomareobis rRvevis 

saqmeSi, betonis struqturis Sesaswavlad SedarebiT naklebad 

gamoiyeneba. holografiuli interferometriiT SeiZleba kargad 

gavaanalizoT cementis qvisa da betonis Seklebis deformaciis 

dros ganviTarebuli mikrobzarwarmoqmnis procesi. amasTan 

betonis da cementis qvis Sekleba SeiZleba gamokvleuli iqnas 

rogorc adreul, aseve gviandel stadiaze. miRebuli 

holografiuli interferogramebis mixedviT SegviZlia 

mikrobzarebis warmoqmnis adgilmdebareobis prognozireba, aseve 

SesaZlebelia maT ganviTarebaze Tvalyuris devneba ufro 

adreul stadiaze, vidre amis saSualebas iZleva vizualuri 

dakvirveba.  

nakeTobebis fizikur-meqanikuri Tvisebebis kvlevis urRvevi 

meTodebis gamoyeneba, aseve betonis da rkinabetonis xarisxis 

kontrolis komplqsuri operaciuli meTodebis danergva, iZleva 

mniSvnelovan ekonomikur efeqts. kerZod, am meTodebis 

gamoyenebis safuZvelze rkinabetonis nakeTobaTa qarxnebSi 

miRweulia produqciis TviTRirebulebis Semcireba 10-12%-iT. 
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Tavi 3. warmoebis teqnologiuri  

procesebis daproeqteba 

3.1. masalebisa da produqciis nomenklaturis SerCeva 

 

nedleuli masalebis SerCeva. rkinabetonis nakeTobebis 

sawarmoebis teqnologiuri daproeqtebisaTvis aucilebelia 

nedleuli masalebis, betonis saxisa da markis swori SerCeva, 

rac ganapirobebs saxsrebis ekonomias da uzrunvelyofs betonis 

saWiro Tvisebebs nakeTobebSi. 

Semkvreli nivTierebebi. saqarxno warmoebis rkinabetonis 

nakeTobebisaTvis gamoiyeneba Semdegi mWida nivTierebebi: port-

landcementi, widaportlancementi, pucolaniani portlandcemen-

ti da maTi saxesxvaobebi, romlebic Seesabamebian saxelmwifo 

standartiT dadgenil moTxovnebs. mineralogiuri Sedgenilobis 

mixedviT portlandcementebi gansxvavdebian gamyarebis xasiaTis 

mixedviT – normalur pirobebSi da Tboteniani damuSavebis 

reJimebis dros gamosayenebel cementebad. warmoebaSi moTxovnaa 

ZiriTadad cementebis Semdeg saxeobebze: 

- betonis simtkice iseT portlandcementebze, romlebic 

Seicaven C3A-s (celits) 6%-ze naklebi raodenobiT, gamyarebis 

sawyis periodSi, normalur pirobebSi da Tboteniani 

damuSavebisas, izrdeba Zalian nela. Tboteniani damuSavebis 

reJimis 12-14-saaTze meti xangrZlivobisas betonis simtkicis 

zrda SedarebiT intensiurad mimdinareobs. Tbotenian 

reJimgamovlili betonis simtkice 28 d/R asakSi daaxloebiT 10-

15%-iT metia normalur pirobebSi gamyarebuli betonis 

simtkiceze. 

- C3A-is 6-9%-mde Semcvelobis portlandcementebze 

damzadebuli betonebi gamyarebis normalur da Tbotenian 

damuSavebis pirobebSi, sawyis stadiaze, gamorCevian simtkicis 

swrafi zrdiT, Tumca es procesi Semdgom stadiebze 

TandaTanobiT neldeba. amitom Tboteniani damuSavebis 

xangrZlivi reJimebi (13 saaTze meti) ar iZlevian sasurvel 

Sedegebs. 

- C3A-is 10%-ze meti odenobiT Semcvel portlandcementebze 

damzadebuli betonebi gamyarebis sawyis periodSi xasiaTdebian 
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simtkicis Zalian swrafi zrdiT, rogorc Tboteniani 

damuSavebis, aseve normaluri gamyarebis pirobebis SemTxvevaSi. 

Semdeg etapebze gamyarebis siCqare klebulobs. aseTi cementebis 

gamoyeneba rekomendebulia Tburi damuSavebis xanmokle, 

reJimebis dros. am cementebze damzadebuli betonebis simtkice 

28 d/R asakSi axlosaa normalur pirobebSi gamyarebuli igive 

betonis simtkicesTan imave asakSi. 

Tboteniani damuSavebis xanmokle reJimebis (<10sT) dros 

aseve mizanSewonilia swrafmyarebadi cementebis gamoyeneba, 

romlebic xasiaTdebian gamyarebis da betonis simtkicis zrdis 

yvelaze maRali tempebiT. 

widaportlandcementebi nela myardebian normalur da 

gansakuTrebiT dabal temperaturebze, magram gamoirCevian 

maRali aqtivobiT nakeTobaTa Tboteniani DdamuSavebisas. maTi 

gamoyeneba gansakuTrebiT efeqturia 950C-ze meti temperaturis 

da Tburi damuSavebis xangrZlivi reJimebis dros. 

pucolaniani portlandcementebis gamoyeneba nakeTobis 

Tboteniani damuSavebisas rekomendebulia mxolod im 

konstruqciebisaTvis, romelTac wyal, maril da mJavamedegobis 

gazrdili moTxovnebi waeyenebaT.  

plastificirebuli cementebi amcireben betonis narevis 

wyalmoTxovnas, rac iZleva cementis xarjis Semcirebis 

saSualebas; Tumca am cementebze damzadebuli betonebi 

xasiaTdebian Senelebuli SeWidebiT da sawyisi gamyarebis didi 

xangrZlivobiT. plastificirebul cementebze damzadebuli 

betonebis Tboteniani damuSavebis reJimebi unda SeirCes cdebis 

safuZvelze winaswari dayovnebis didi periodiT (4-5 sT). 

hidrofoburi cementebi Tavisi TvisebebiT plastificirebu-

li cementebis analogiurni arian. maTi gamoyeneba mizanSewo-

nilia gazrdili yinvamedegobisa da xanmedegobis nakeTobebis 

dasamzadeblad. 

samSeneblo normebiTa da wesebiT wayenebuli moTxonebiT, 

mZime da msubuqi betonebis dasamzadeblad, maT saproeqto 

markaze damokidebulebiT, rekomendebulia Semdegi markis 

cementebi: 
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mZime betonis marka 100-150 200-250 300 400 500-800 

cementis marka 300 400 400 500 500-600 

msubuqi betonis 

marka 

<35 50-150 200 250-400 _ 

cementis marka 300 400 400 500-600 _ 

 

Senobisa da nagebobis tipebis mixedviT rkinabetonis 

konstruqciebis daproeqtebisas saxelmwifo standartis 1406-88-

is Tanaxmad, betonis kumSvaze simtkicis maCveneblis nacvlad, 

mocemulia betonis kumSvisas misi simtkicis Sesatyvisi Semdegi 

klasebi: 

simtkice, mgpa  2,56  3,2  4,5  6,4  9,6  12,7    16   19,3  25,6 

betonis klasi  B2   B2,5  B3,5  B5   B7,5  B10   B12,5    B15    B20 
 
simtkice, mgpa   32  38,5  45  51,5  58  64,3  70,8  77 

betonis klasi  B25  B30  B35  B40   B45  B50   B55    B60 
 
adgilobrivi Semkvreli nivTierebebi (kir-cementi, kir-

pucolanuri, kir-nacari, kir-wida) gamoiyenebian ZiriTadad 

avtoklavuri gamyarebis nakeTobebis dasamzadeblad. 

dabali markis (150-250) betonebis warmoebis dros cementis 

ekonomiis mizniT, eqsperimentuli Semowmebis Semdeg, 

SesaZlebelia wvrilad dafqvili hidravlikuri danamatebis 

(perliti, nacari, keramziti, tufi da sxva) Seyvana saqarxno 

pirobebSi Tboteniani damuSavebis meTodis gamoyenebisas. am 

danamatebs iyeneben 10-20%-s cementis masidan. 

garda zemoT CamoTvlili cementis saxeobebisa betonisa da 

r/b-is qarxnebSi, sxvadasxva daniSnulebiT, farTod iyeneben 

Semdeg Semkvrel nivTierebebs: sulfatmedeg, Tixamiwovan, 

ganvrcobad, mJavagamZle, TeTr da ferad portlandcementebs. 

bolo xanebSi sakmao gavrceleba hpova samSeneblo TabaSirma da 

mis fuZeze damzadebulma Semkvrelebma: TabaSircementpuco-

lanianma, TabaSirwida da TabaSirTixamiwa mWida masalebma. 

TabaSiris uaryofiTi Tvisebaa dabali wyalmedegoba. 

datenianebiT mkveTrad mcirdeba misi simtkice, mcire 

datvirTvebisas warmoiqmneba mniSvnelovani deformaciebi da 
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nakeToba gamodis wyobidan. TabaSiris wyalmedegobis 

gasaumjobeseblad iyeneben dafqvil brZmedis widas. 

ufro didi wyalmedegobiT xasiaTdeba TabaSircementpucola-

nian Semkvrelze damzadebuli nakeTobebi. am Semkvrelis 

Sedgenilobaa: 50-80% naxevarwliani TabaSiri da 20-50% 

pucolaniani portlandcementi an aqtiur mineralur 

danamatebiani portlandcementi. am Semkvrelebze damzadebuli 

nakeTobebis gamyarebis dasaCqareblad iyeneben Tbotenian 

damuSavebas orTqliT, 70-800C temperaturaze 5-8 saaTis 

ganmavlobaSi. 

TabaSircementpucolaniani Semkvrelis uaryofiTi mxarea 

nakeTobaSi moTavsebuli foladis armaturis dacva 

koroziisagan Sesabamisi safaris saSualebiT. 

qarxana-damamzadebeli cementis xarisxze pasuxismgebelia 

misi damzadebis momentSi da tvirTis gagzavnis Semdeg araumetes 

1 Tvisa. pasportSi cementis markis, saxis da qarxnis 

dasaxelebis garda miTiTebuli unda iyos cementis comis 

normaluri sisqe da saSualo aqtiuroba gaorTqvlisas, 

izoTermuli gaxurebis 85± 50C temperaturiani reJimis dacviT. 

gamocda unda Catardes damzadebis momentidan 1 dReRamis 

Semdeg. 

cementis transportireba xdeba SefuTuli (ori-sami fenis 

qaRaldis tomrebiT, 50 kg masiT) an nayar mdgomareobaSi, 

rkinigzis vagoncementmzidebiT, gemiT, specialuri 

avtocementmzidebiT da sxva saSualebebiT. 

avtocementmzidSi cementi miewodeba 2-2,5 atm wneviT, rac 

SenarCunebulia gadmotvirTvamde. cisternis gadmotvirTvisas 

damatebiT miewodeba SekumSuli haeri Zrodan, ris Sedegadac 

cementi Seereva haers, rac aadvilebs mis gadmotvirTvas da did 

manZilebze gadaadgilebas. SekumSuli haeris misawodeblad 

cementmzidebze damagrebulia mcire kompresorebi. cementis 

gadmotvirTvis siCqare cisternidan Seadgens 0,5-1 t/wT. 

Cveulebrivi daxuruli rkinigzis vagonebidan cementis 

gadmosatvirTad iyeneben vakuum-ganmtvirTavebs. 

cementis xarisxs momxmarebeli amowmebs saxelmwifo 

standartiT. standartis mixedviT cementis mTeli raodenobidan 
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SeirCeva saerTo sinji 10 kg-mde. rkinigzis transportiT, nayar 

mdgomareobaSi miRebuli cementis sinjs, Tanabari raodenobiT 

iReben TiToeuli vagonidan, xolo avtocementmzidebiT 

Semotanisas – aseve Tanabari raodenobiT yoveli 50 tonidan; Tu 

cementi SefuTulia tomrebiT, maSin saerTo sinjs SearCeven 10 

nebismieri tomridan. 

cementis gamocda xarisxze xdeba samSeneblo firmebis, 

kompaniebis, samecniero-kvleviTi institutebis, teqnikuri 

universitetis da sxva licenziebul laboratoriebSi. cementis 

gamocda sakontrolo laboratoriaSi unda Catardes mxolod 

saxelmwifo standartebis 310 1-76 da 310 4-76-is Sesabamisad. ar 

SeiZleba raime arastandartuli, maT Soris cementis 

daCqarebuli gamocdis meTodis gamoyeneba, an cementis gamocda 

Tboteniani damuSavebis Semdeg. laboratoriaSi dauSvebelia 

uwesivro wnexebis, manqanebisa da sxva aparaturis gamoyeneba. 

cementis gamocdisaTvis iyeneben mxolod volJskis qviSas, 

misi Secvla sxva romelime qviSiT dauSvebelia. 

 

betonis dasamzadebeli wyali 

betonis narevis asaduRabebeli wyali ar unda Seicavdes 

mavne minarevebs (mJavebs, sulfatebs, cximebs, cxovelur 

narCenebs, Saqars da sxv). romelic xels uSlis 

portlandcementis Sekvrisa da gamyarebis process. 

betonis narevis asaduRabeblad upiratesad iyeneben sasmel 

wyals. garda amisa iyeneben bunebriv wyals (mdinareebis, tbebis, 

bunebrivi wyalsatevebis), romlis wyalbadis maCvenebeli pH<4 , 
xolo mineraluri marilebis Semcveloba aris araumetes 5000 

mgr/l, maT Soris sulfaturi marilebisa araumetes 2700 mgr/l 

SO4-ze gadaangariSebiT. 

dasaSvebia zRvis wylis gamoyeneba marilebis araumetes 3,4% 

SemcvelobiT, agreTve sabruni wylisa, romelSic sxvadasxva 

minarevebis Semcveloba ar aRemateba 0,1% masis mixedviT. zRvis 

wylis gamoyeneba nakleb dasaSvebia sacxovrebeli da 

sazogadoebrivi Senobebis Siga konstruqciebSi da miwiszeda 

rkinabetonis nagebobebSi cxel da mSral garemoSi, radganac 

zRvis marilebi gamodis betonis zedapirze da SeiZleba 

gamoiwvios foladis armaturis korozia. ar SeiZleba Waobis, 
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sayofacxovrebo Camdinare da samrewvelo wylis gamoyeneba 

gawmendis gareSe. 

betonis mosarwyavad (dasatenianeblad) zafxulSi iyeneben 

iseTive xarisxis wyals, rogorsac betonis narevis 

dasamzadeblad. 

wylis vargisianobas  adgenen qimiuri analiziT da betonis 

nimuSebis simtkicis SedarebiT, romlebic damzadebulia 

gamoyenebul da sufTa sasmel wyalze. betonis nimuSebs cdian 28 

dReRamis asakSi Senaxvis normaluri pirobebis dacviT. wyali 

iTvleba vargisad, Tu masze damzadebuli nimuSebis simtkice ar 

Camouvardeba sufTa sasmeli wyliT damzadebuli betonis 

nimuSebis simtkices. 

betonis narevis asaduRabebeli da nakeTobis dasatenianebeli 

wyali unda akmayofilebds saxelmwifo standartiT 

gaTvaliswinebul moTxovnebs. 

 

betonis Semvsebebi 

Semvsebebi ikaveben betonis mTliani moculobis daaxloebiT 

80% da gakveul zemoqmedebas axdenen betonis Tvisebebze, mis 

xanmedegobaze da Rirebulebaze. 

betonSi gamoyenebuli Semvsebebi klasificirdeba Semdegi 

maxasiaTeblebis mixedviT. marcvlebis zomebis mixedviT Semvsebi 

aris wvrili da msxvili. wvrili Semvsebia qviSa, romelic 

Sedgeba 0,14-5mm zomis marcvlebisagan. msxvili Semvsebis 

marcvlebis zomebia 5-70mm, xolo masiuri hidroteqnikuri 

nagebobebisaTvis iyeneben 150 mm-mde zomis Semvsebsac ki. msxvili 

Semvsebi marcvlebis formisa da zedapiris mixedviT iyofa 

xreSad da RorRad. xreSi bunebrivi Semvsebia, igi Seicavs 

damrgvalebuli formisa da priala zedapiris mqone marcvlebs, 

RorRi ki miiReba bunebrivi qvis msxvreviT. 

nayari simkvrivis mixedviT msxvili Semvsebi iyofa mZime (1000 

kg/m3-ze meti) da msubuq (1000 kg/m3-mde) Semvsebad. qviSa msubuqia, 

Tu misi nayari simkvrive naklebia 1200 kg/m3-ze, xolo mZimea, Tu 

misi nayari simkvrive metia 1200 kg/m3-e. 

struqturis mixedviT Semvsebebi arian mkvrivi da foriani. 

foriani iseTi Semvsebia, romelTa marcvlebis forianoba 

aranakleb 10%-ia. 
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miRebis wyaroebis da warmoebis meTodebis mixedviT 

Semvsebebi iyofa bunebriv da xelovnur Semvsebebad. 

 

bunebrivi Semvsebebia: 

1. uSualod sabadoebSi mopovebuli Semvsebebi, romelTa 

gamoyeneba SesaZlebelia maSinve, specialuri damuSavebis gareSe. 

2. daxarisxebuli qviSa da xreSi, romlebic miiReba 

bunebrivi qviSa-xreSis narevis (balasti) daxarisxebiT; 

3. msxvreuli qviSa da RorRi, romlebic miiReba qvis qanebis 

samsxvrevelebSi msxvreviT; 

4. namwvi qanebi, ZiriTadad wvrili Semvsebis saxiT, romlebic 

moipoveba qvanaxSiris sabadoebis zedapirze. 

 

xelovnuri Semvsebebia: 

1. warmoebis narCenebi, romelTa gamoyeneba betonSi 

SesaZlebelia uSualod an martivi teqnologiuri CareviT, 

magaliTad, mxolod meqanikuri damuSavebiT (msxvreva, gacra, 

granulireba). aseTi saxis Semvsebebs ganekuTvnebian: nacrebi, 

saTbobis widebi, nayari metalurgiuli widebi, merqnis 

damuSavebiT miRebuli narCenebi. 

2. Semvsebebi, romlebic miiReba samrewvelo narCenebis 

specialuri gadamuSavebiT (widis pemza, nacris xreSi). 

3. Semvsebebi, romlebic miiReba bunebrivi nedleulis 

afuebiT an SecxobiT da Semdgomi gamowviT (keramziti, 

agloporiti da sxva). 

daniSnulebis mixedviT Semvsebi moqmedi standartis mixedviT 

ase klasificirdeba: 1. mZime betonisaTvis; 2. msubuqi 

betonisaTvis; 3. mxurvalmedegi betonisaTvis; 4. mJavagamZle 

betonisaTvis; 5. biologiuri betonisaTvis; 6. dekoratiuli 

betonisaTvis da a.S. 

betonSi Semvsebebis raodenobis zrda saSualebas iZleva 

sagrZnoblad SevamciroT cementis an sxva Semkvrelis xarji, 

romelic betonis ZviradRirebuli da deficituri Semadgenelia. 

garda amisa, Semvsebi aumjobesebs betonis teqnikur Tvisebebs. 

maRali simtkicis Semvsebisagan miRebuli qvis ConCxi zrdis 

betonis simtkices da deformaciis moduls, rac amcirebs 

sxvadasxva datvirTvisagan gamowveul deformacias konstruq-
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ciaSi. garda amisa, igi amcirebs betonis cocvadobas, e.i. 

plastikur deformaciebs datvirTvis xangrZlivi moqmedebisas. 

Semvsebi aseve amcirebs betonis Seklebas. cementis qvis Sekleba 

misi gamyarebisas aRwevs 1-2 mm/m. Seklebis deformaciebis 

uTanabrobebis gamo warmoiqmneba Siga Zabvebi da bzarebi, 

romlebic sagrZnoblad amcireben cementis qvis simtkices da 

xangamZleobas. betonSi arsebuli Semvsebi xisti ConCxis saxiT 

Tavis Tavze Rebulobs Seklebis deformaciebs da cementis qvis 

SeklebasTan SedarebiT Cveulebrivi betonis Seklebas amcirebs 

daaxloebiT 10-jer. 

mcire simkvrivis mqone msubuqi foriani bunebrivi da 

xelovnuri Semvsebebi amcireben msubuqi betonis simkvrives, 

samagierod aumjobeseben mis Tboteqnikur Tvisebebs. specialur 

betonebSi (cecxlmedegi, biologiuri, tutemedegi da sxv.) 

gansakuTrebiT didia Semvsebebis roli, radganac maT Tvisebebze 

sagrZnobladaa damokidebuli am betonis Sesabamisi Tvisebebi. 

silikatur (ucemento) betonebSi, avtoklavuri damuSavebis 

dros, Semvsebebi, garda Tavisi ZiriTadi daniSnulebisa, 

monawileoben hidrataciis procesSi. maRali temperaturisa da 

orTqlis wnevis moqmedebiT kiri qimiur reaqciaSi Sedis kaJmiwa 

komponentebTan da warmoqmnis kalciumis hidrosilikats, 

romelic Semvsebis marcvlebs akavSirebs monoliTad. am 

procesSi Semvsebis mineralogiuri Sedgeniloba da marcvlebis 

xvedriTi zedapiri sagrZnoblad moqmedebs betonis Tvisebebze. 

Semvsebis Rirebuleba Seadgens betonisa da rkinabetonis 

Rirebulebebis 30-50%-s, amitomac didi yuradReba eqceva 

adgilobrivi, iafi Semvsebebis gamoyenebas, rac xSir SemTxvevaSi 

amcirebs mSeneblobis Rirebulebas, satransporto xarjebsa da 

mSeneblobis vadebs. aqedan gamomdinare, betonisaTvis Semvsebebis 

swori SerCeva, maTi damzadebis teqnologia da racionaluri 

gamoyeneba erT-erTi, mniSvnelovani amocanaa betonis 

teqnologiaSi. 

 

betonis danamatebi 

betonis teqnologiaSi teqnikuri progresis erT-erTi 

perspeqtiuli mimarTulebaa betonis narevis SedgenilobaSi 

sxvadasxva saxis danamatebis gamoyeneba. danamatebis 
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daniSnulebaa betonisa da betonis narevis Tvisebebis 

regulireba da cementis xarjis ekonomia. 

danamatebi iyofa or jgufad: pirvel jgufs miekuTvneba 

qimiuri nivTierebebi, romlebic gamoiyenebian mcire raodenobiT 

(0,1-2% cementis masidan), meore jgufs – wvrilad dafquli 

nivTierebebi – e.w. inertuli danamatebi. es danamatebi 5-20% da 

meti raodenobiT emateba betons da uzrunvelyofs mkvrivi 

betonis miRebas cementis mcire xarjiT. wvrilad dafqul 

danamatebs miekuTvneba: nacari, dafquli wida, qviSebi, 

qvismsxvrevis narCenebi da sxva masalebi, romlebic betons 

aniWebs specifiur Tvisebebs (zrdis mis simkvrives, 

cecxlmedegobas, cvlis eleqtrogamtarobas, koroziamedegobas 

da a.S.). 

bolo xanebSi betonisa da rkinabetonis nakeTobebis 

dasamzadeblad farTod iyeneben qimiur danamatebs. qimiuri 

danamatebi moqmedi efeqtis mixedviT ase klasificirdeba: 

1. maplastificirebeli danamatebi, romlebic aregulireben 

betonis narevis Tvisebebs, zrdian narevis denadobas cementis 

erTi da imave xarjis da mudmivi wyalcementis fardobis 

pirobebSi. 

2. danamatebi, romlebic aregulireben betonis narevis 

Sekvris da betonis gamyarebis process: Sekvris procesis 

damaCqareblebi, Sekvris procesis Semaneleblebi, gamyarebis 

damaCqareblebi da danamatebi, romlebic uzrunvelyofen Sekvris 

process uaryofiTi temperaturis dros. 

3. danamatebi, romlebic aregulireben betonis narevis da 

betonis simkvrives da forianobas: haerSemyvani, airwarmomqmneli, 

qafwarmomqmneli, deformaciis maregulirebeli da ganvrcobadi 

danamatebi. 

4. danamatebi, romlebic betons aniWeben specialur 

Tvisebebs: aseTia hidrofoburi, romlebic amcireben betonis 

datenianebis albaTobas; antikoroziuli zrdis agresiuli 

garemosadmi medegobas da sxva. 

maplastificirebel danamatebad farTod iyeneben zedapirul-

aqtiur nivTierebebs (zan), romlebic xSirad miiRebian meoreuli 

produqtebisa da qimiuri mrewvelobis narCenebisagan. 

zedapirul-aqtiuri danamatebi iyofa or jgufad: pirvel jgufs 
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miekuTvneba hidrofiluri tipis maplastificirebeli danamatebi, 

romlebic xels uwyoben cementis comis koloiduri sistemis 

dispergirebas, riTac aumjobeseben mis denadobas; meore jgufs 

– hidrofoburi danamatebi, romlebsac betonis narevSi SehyavT 

haeris uwvrilesi buStulebi, rac aseve, aumjobesebs betonis 

narevis denadobas. 

pirveli jgufis danamatebs miekuTvneba sulfatur-spirtuli 

barda (ssb) da sulfatur-droJuli burdo (sdb) da yvela saxis 

superlastifikatorebi. 

meore jgufis danamatebs miekuTvneba: natriumis abietati, 

abietinis mJavas natriumis marili, romelic miiReba kolofonis 

asapvniT mwvave natriumTan, fxvnilis da siTxis saxiT; 

saponnafti, romelic sacxisebr moyviTalo nivTierebaa; 

asidoli, navTobis mJavaa, romelic aseve navTobis gadamuSavebiT 

miRebuli narCenia da sxva. 

haerSemyvani danamatebi ZiriTadad gamoiyeneba duRabSi da im 

saxis betonSi, romlebsac moeTxoveba gadidebuli 

yinvagamZleoba. betonis narevSi haeris Seyvana garkveulad 

amcirebs betonis simtkices, konkretulad narevSi moxvedrili 

1% haeri amcirebs betonis simtkices kumSvisas 3%-iT, amitom 

betonis narevSi misi plastificirebisaTvis, ar aris 

mizanSewonili didi raodenobiT haerwarmomqmneli danamatebis 

gamoyeneba. 

bolo xanebSi damuSavebulia da didi warmatebiT inergeba 

mSeneblobaSi qimiuri maplastificirebuli danamatebi – 

superplastifikatorebi. pirvelad es danamatebi miiRes da 

gamoiyenes iaponiaSi, Semdeg germaniaSi, inglisSi, aSS-Si, 

italiasa da sxva qveynebSi. sazRvargareTis qveynebSi awarmoeben 

Semdegi saxelwodebis superplastifikatorebs - `maiti~ (iaponia), 

`melmenti~ (gfr), `komplast M-1~ (inglisi), `plastimetri~ 

(Sveicaria), `KMG-204~ (Svecia) da sxva. 
Cvens qveyanaSi farTod gamoiyeneboda nafTalinsulfomJavas 

safuZvelze damzadebuli danamati C-3, aseve 10-03, KМ-40, 
romlebic damzadebulia melaminis kondensaciiT formalde-

hidTan, modificirebuli lingosulfoni HИL-20,  40-03 da sxva. 
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saqarTvelos teqnikuri universitetis saSeni masalebis da 

nakeTobebis kaTedraze t.m.d, prof. a. nadiraZisa da sxvebis mier 

rusTavis metalurgiuli qarxnis koqsoqimiuri warmoebis 

narCenebis bazaze, saqarTveloSi pirvelad, adgilobriv 

masalebze damzadda superplastifikatori СПКС-1 da СПКС-2. 
es danamatebi mkveTrad zrdian betonis  narevis Zvradobas 

da denadobas wylis xarjis gazrdis gareSe da mniSvnelovnad 

aumjobesebs betonis samSeneblo teqnologiur Tvisebebs. 

superplastifikatorebis umetesoba damzadebulia sinTezuri 

polimeruli nivTierebebisa da navTobis narCenebisagan, 

qvanaxSiris fisebis da sxva nivTierebebis gamoyenebiT, romlebic 

betonis narevSi SehyavT 0,5-1,2% odenobiT cementis masidan. 

superplastifikatorebis moqmedeba betonis narevSi grZldeba 1-3 

saaTis ganmavlobaSi, ris Sedegadac tute garemos zemoqmedebiT 

isini ganicdian nawilobriv destruqcias, gadadian iseT 

nivTierebebSi, romlebic ar ayovneben betonis gamyarebis 

process da uaryofiTad ar moqmedeben mis teqnikur Tvisebebze. 

superplastifikatorebis gamoyeneba Zalze efeqturia rogorc 

asawyobi rkinabetonis warmoebisas, aseve monoliTuri 

mSeneblobisas. monoliTuri mSeneblobisas, rodesac moiTxoveba 

maRali Zvradobis betoni, Warbi wylis gamoyeneba auaresebs mis 

teqnikur Tvisebebs. suprplastifikatorebi saSualebas iZlevian 

dabali w/c-is fardobis dros miviRoT didi Zvradobis betoni 

(kj-15-20sm). da tumbos saSualebiT mivawodoT maRal 

sarTulebze. garda amisa, Cveulebriv maplastificirebeli 

danamatebTan SedarebiT superplastifikatorebi betonis narevs 

metad aTxevadeben, magaliTad, ssb da sdb plastifikatorebis 

gamoyenebisas narevis denadoba izrdeba 2-3-jer, e.i. 2-3 sm 

konusis jdomidan 7-8sm-mde, roca superplastifikatorebis 

gamoyenebisas denadoba izrdeba 10-jer, kerZod 0-2 sm-dan 20-22 

sm-mde cementisa da wylis xarjis cvlilebis gareSe. 

cementis comis gaTxevadeba ZiriTadad gamowveulia Siga 

xaxunis SemcirebiT sistemaSi cementi-wyali, cementis 

nawilakebze afskis wamoqmnis Sedegad da eleqtruli 

zedapiruli muxtis warmoqmniT, romelic ganizidavs nawilakebs 

da amsubuqebs maT srials. 
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garda amisa superplastifikatorebis gamoyeneba cementis 

xarjis ekonomiis saSualebas iZleva 15-20%-mde an iwvevs betonis 

simtkicis zrdas 15-25%-iT. amasTan erTad amcirebs 

vibrodamuSavebis xangrZlivobas 70%-iT, TbodamuSavebis ciklis 

da TboreJimis maqsimalur temperaturas 900C –dan 600C –mde, 
zrdis wyaluJonadobas, yinvagamZleobis da betonis nakeTobebis 

xangamZleobas. mTlianad ekonomikuri efeqti saSualod Seadgens 

25-50 lars 1m3 betonze. 

betonis narevis gamyarebis dasaCqareblad iyeneben kalciumis 

qlorids, natriumis sulfats, kalciumis nitrit-nitrat-

qlorids da sxva. amasTa erTad aucilebelia am danamatebis 

Tanmdevi moqmedebebis gaTvaliswineba. magaliTad, kalciumis 

qloridi iwvevs armaturis korozias, amitom normebiT misi 

raodenoba SezRudulia rkinabetonSi 2%-mde da dauSvebelia 

misi gamoyeneba konstruqciebSi winaswar daZabuli armaturiT, 

romelTa eqspluatacia warmoebs araxelsayrel pirobebSi. 

natriumis sulfatebs SeuZlia gamoiwvion konstruqciis 

zedapirze marilis kristalebis warmoqmna, rac moiTxovs 

specialuri damcveli RonisZiebebis Catarebas. kalciumis 

nitrit-nitrat-qloridis maCqarebel moqmedebas Tan sdevs 

kalciumis nitratis inhibitoruli moqmedeba. 

gayinvis sawinaaRmdego danamatebad iyeneben potaSs, 

natriumis qlorids, kalciumis qlorids da sxva. es danamatebi 

xels uwyobs betonis gamyarebas uaryofiTi temperaturis 

garemoSi. rac ufro dabalia gamyarebis temperatura, danamatis 

meti raoedenobaa saWiro (10% da meti cementis masidan). 

airwarmomqneli danamatebidan farTod iyeneben aluminis pudrs 

da ГКЖ-94-s, xolo piriqiT, betonis struqturis 

gamkvrivebisaTvis umateben kalciumis nitrats, rkinis qlorids 

da sulfats, aluminis sulfats da sxva. 

teqnologiuri procesis daproeqtebis stadiaze danamatebis 

gamoyenebis SemTxvevaSi Tburi damuSavebis xangrZlivoba 

iangariSeba: 

      );(02,0 RRTTT −−= dd                  (3.1.) 

sadac T – udanamato betonis Tburi damuSavebis 

xangrZlivoba (winaswari dayovnebis drois CaTvliT); -dR
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danamatebiani betonis moTxovnili simtkice Tburi damuSavebis 

Semdeg (%-Si R28-dan); R-igive, danamatebis gareSe; 

angariSebisaTvis (Rd-R)-simtkicis namati – miiReba 5-20%-s 

farglebSi. 

gansakuTrebul SemTxvevebSi specialuri Tvisebebis 

misaniWeblad iyeneben erTdroulad ramdenime danamats, 

magaliTad, ganvrcobadi betonis masalebad, iyeneben sdb, 

aluminis fxvnils, aluminis sulfats da kalciumis qlorids. 

danamatebis didi raodenoba wyalSi xsnadia, amitom isini 

SehyavT betonsarevSi winaswar momzadebuli xsnaris saxiT. 

zogierTi danamati, kerZod ГКЖ—94, gamoiyeneba emulsiis saxiT. 

danamatebis optimaluri dozireba damokidebulia cementis 

saxeze, betonis narevis Sedgenilobasa da konstruqciis 

damzadebis teqnologiaze. praqtikaSi danamatebis optimaluri 

dozireba isazRvreba cdebiT. 
 

armatura da nakeTobebis armireba.  

foladis armatura damzadebis meTodis mixedviT iyofa or 

ZiriTad jgufad: cxladnaglini – Rerovani da civnaWimi 

mavTulovani (nax, 3.1.). 

 
nax.3.1. rkinabetonis konstruqciebis foladis armatura 

1.– A-II klasis Rerovani armatura; 2-igive, A-III da A-IV klasebis;  
3-Bp-II klasis mavTulovani armatura; 4-SvidmavTulovani wnuli;  

5-orwnulovani bagiri. 
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Rerovani armatura meqanikuri maxasiaTeblebis mixedviT aris 

cxladglinuli, Termuli ganmtkicebis gareSe (A-I, A-II, A-III, A-
IV, A-V), Termulad ganmtkicebuli (AT) da gaWimviT ganmtki-

cebuli (Ag). 

civnaWimi mavTulovani armatura iyofa Cveulebriv (B-I) da 
maRali simtkicis (B-II), aseve xveuli (wnulebi, bagirebi), da 

armaturis nakeTobebad (badeebi). dauZabav armaturad 

gamoyenebulia upiratesad A-II da A-III klasebis saarmature 

foladi da Cveulebrivi mavTulovani armatura. 

winaswar daZabuli konstruqciebis dasaZab armaturad 

gamoyenebulia maRali simtkicis mavTuli, armaturis wnulebi da 

A-IV klasis Rerovani armatura, aseve Termulad ganmtkicebuli 

armatura (cxrili 3.1.). dabali xarisxis foladis (mcirenaxSir-

badiani da daballegirebuli) Tvisebebis gasaumjobeseblad 

axdenen maT ganmtkicebas adidviT da gaWimviT. adidvisas 

foladi iWimeba specialuri mowyobilobiT, xolo gaWimvisas 

foladze zemoqmedeben misi denadobis zRvarze aRmatebuli 

gamWimavi ZalviT. foladis saxisa da armaturis diametris 

Sesabamisad, foladis simtkice meqanikuri ganmtkicebis Semdeg 

SeiZleba gaizardos 25_50%-iT. amave dros ramdenadme mcirdeba 

misi plastiuri Tvisebebi (izrdeba simyife). 

saarmature foladis ganmtkiceba SeiZleba ganxorcieldes 

agreTve Termuli xerxiT – wrTobiT. romlis drosac armaturas 

acxeleben eleqtruli deniT 900-10000C-mde da swrafad aciveben 
wyalSi. gaxurebul armaturaSi Siga daZabulobis moxsnis 

mizniT, misi swrafad gacivebis Semdeg, mas xelaxla acxeleben 

300-4000C-mde da aciveben haerze. Termuli meTodiT armaturis 

ganmtkiceba xorcieldeba specialur mowyobilobebze (sasurve-

lia uSualod metalurgiul qarxnebSi foladis gaglinvis 

dros). Termulad ganmtkicebul folads aqvs 2-2,5-jer ufro 

meti simtkice analogiur ganumtkicebel foladTan SedarebiT. 

rkinabetonis konstruqciebis armaturas iyeneben calkeuli 

Reroebis, SenaduRi badeebis, brtyeli da sivrculi karkasebis, 

wnulebis, bagirebis da Casatanebeli detalebis saxiT. 

armaturis nakeTobebis dasamzadebeli ZiriTadi teqnolo-

giuri operaciebi Semdegia: saarmature foladis meqanikuri 
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damuSaveba (gasworeba, daWra, moRunva), ganmtkiceba (ZiriTadad 

winaswar daZabuli konstruqciebisaTvis), armaturis badeebis, 

karkasebis da Casatanebeli detalebis damzadeba. 

armaturis gasworebis, Wris, moRunvis da armaturis elemen-

tebis dasamzadeblad aucilebelia dazgebis, SesaduRebeli 

manqanebis da sxva aRWurvilobis SerCeva-gaangariSeba. 

foladis armaturis meqanikuri maxasiaTeblebi mocemulia 

cxril 3.1.-Si. 

saarmature foladis dasamuSaveblad gamoiyeneba meqanikuri 

dazgebi (cxrili 3.2.). gasasworebel-dasaWreli dazgebi 

gamoiyenebian 2-16 mm diametris saarmature foladis erTdrouli 

gasworebisa da daWrisaTvis. am dazgebSi saWreli mowyobiloba-

makratlebi avtomaturad muSaoben armaturis Reros sasurvel 

manZilze gadazomvis Semdeg. xviebis miwodeba SeiZleba 

ganxorcieldes periodulad da uwyvetad (diskosebri 

makratliani dazgebis SemTxvevaSi). 

saarmature foladis momzadebis procesi aseTi 

TanmimdevrobiT xorcieldeba: saarmature foladi (mavTuli) 

gorgalidan iSleba gamwevi Rvedebis daxmarebiT, 

horizontaluri RerZis irgvliv mbrunavi dolebis garSemo. 

cilindris naxvretebSi damagrebulia garesaxraxnebi, romlebic 

dolis brunvisas asworeben maT mier gaWimul armaturas. 

gasworebis Semdeg saarmature foladi miewodeba daWris 

meqanizms, romelic aRWurvilia saWreli makratlebiT, iWreba 

sasurvel zomebad da lagdeba stelaJebze. 

sasworebel-saWreli dazgebis mwarmoebloba iangariSeba 

formuliT: 

       Q=54gv/1000 (t/sT);                 (3.2) 

sadac, g-1m sigrZis mavTulis masa, kg, v – mavTulis 

miwodebis siCqare m/wT. 



cxrili 3.1. 

foladis armaturis meqanikuri maxasiaTeblebi 

                                                            

armatura foladis 
klasi 

foladis marka diametri, 
mm 

denadobis 
zRvari, 
mgpa 

droebiTi 
winaRoba, 
mgpa 

gamoyenebis sfero 

cxladnaglini 
Rerovani, gluvi 

A-I f3 6-40 235 375 dauZabavi 
armaturis 
nakeTobebi 

cxladnaglini 
perioduli profilis 

A-II 
A-III 
A-IV 
A-IV 

f5 
25Г2C 
80C 
20X12C 

8-40 
10-40 
10-32 
10-32 

295 
390 
590 
590 

490 
590 
885 
885 

dauZabavi armaturis 
nakeTobebi 
winaswar daZabuli 
armaturis 
nakeTobebi 

gaWimviT 
ganmtkicebuli 

A-V 
A-VI 

23x2Г2T 
22x2Г2A 

10-32 
10-32 

785 
986 

1030 
1225 

winaswar daZabuli 
armaturis 
nakeTobebi 

Termulad 
ganmtkicebuli 

AT-IIIc 
AT-IVc 
AT-V 
AT-VI 

8CT5M 
25ГC2 
20ГC 
25ГC2 

10-40 
10-38 
10-28 
10-28 

440 
590 
785 
980 

590 
835 
980 
1180 

winaswar daZabuli 
armaturis 
nakeTobebi 

B-I dabalnaxSirbadiani 3-5 _ 550 dauZabavi 
armaturis 
nakeTobebi  

mavTulovani armatura 

B-II naxSirbadiani 3-8 _ 2000-1400 dasaZabi  armatura 

mavTulovani, 
perioduli profilis 

Bp-II _ 3-8 _ 1300-1800 dasaZabi armatura 

wnuli armatura _ _ 4,5-15 1200-1520 1500-1900 dasaZabi armatura 
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cxrili 3.2. 

 

armaturis sasworebeli, saWreli da mosaRuni dazgebis teqnikuri maxasiaTeblebi 

 

dazgebi 

gasasworebeli da 

dasaWreli 

dasaWreli mosaRuni 

                           

maxasiaTeblebis 

dasaxeleba 

CM-
759 

u-600A CMЖ-
357 

CMЖ-
172A 

CMЖ
-322 

CMЖ-
133 

CMЖ
-175 

CГA-
405 

CГA
-90 

mavTulis diametri, mm 8..14 6...16 4...10 32 40 40 70 40 90 

miwodebis siCqare, m/wT 36...48 31,5; 42; 

63 

30...90 _ _ _ _ _ _ 

danis svla, mm _ _ _ 46 45 40 70 _ _ 

Zravis simZlavre, kvt 11,5 10; 14,5 12; 16,5 3 3,5 5,5 7,5 3,0 7,5 

gabarituli zomebi, mm          

sigrZe 1790 12170 12100 1100 1540 1190 1660 760 2015 

sigane 1050 1565 1500 430 590 410 640 790 1530 

simaRle 750 2000 1210 790 1030 855 1155 790 860 

dazgis masa, kg 1050 6450 1900 445 1300 450 1000 380 2250 
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cvlaSi, TveSi an weliwadSi dazgis mwarmoeblurobis 

gansasazRvrad aucileblia gaviTvaliswinoT mavTulovani 

armaturis gorgalis dayenebis, dazgis mcire remontis da 

SezeTvis dro. saorientaciod es dro SeiZleba gaviTvalis-

winoT koeficientiT, romelic 0,7-is tolia, maSin dazgis 

faqtiuri mwarmoebloba (t/sT) cvlaSi iqneba. 

0,7/1000;vg548Q ⋅⋅⋅⋅=f                  (3.3). 

Runva, gamoyenebulia xveuli armaturis nakeTobebis, 

samontaJo maryuJebis, gluvi Reroebis daankerebis da sxva 

nakeTobebis dasamzadeblad. armaturis mosaRunad iyeneben 

upiratesad universalur dazgebs (nax. cxrili 3.3). Tumca 

SeiZleba agreTve xeliT marTvadi, meqanikuri C-79 da H3-5 
dazgebis gamoyenebac. 

rivcxviTi karkasebis dasamzadeblad gamoiyeneba Senadu-

Ri badeebis saWreli da mosaRuni dazgebi. mosaRunad 

SeiZleba gamoyenebuli iqnas СМЖ-34 dazga (badeebi siganiT 

3,2 m-mde da Reroebis diametriT 6 mm-mde) da dazga СМЖ-353 
(badeebi siganiT 3,2 m-mde da Reroebis diametriT 12 mm-mde). 

rogorc aRniSnuli iyo, Termuli ganmtkiceba unda 

gamoyenebuli iqnas perioduli profilis, A-III klasis 

dasaZabi armaturisaTvis. 10_14 mm diametris Reroebis 

armaturis eleqtroTermuli meTodiT ganmtkicebisas iyeneben 

ЭТУ-1 tipis danadgars, romelic cvlaSi 600 Reris daWimvis 

saSualebiT iZleva (Reroebis sigrZe 6_6,5 m-ia). 

armaturis Reroebis erTmaneTTan dakavSireba xdeba 

kontaqturi, wertilovani SeduRebiT. imis da mixedviT, Tu 

ramdeni wertilia erTdroulad SesaduRebeli, iyeneben 

erTwertilovan da mravalwertilovan SesaduRebel manqa-

nebs. erTwertilovan SesaduRebel aparatebze axdenen 1200 

mm-mde siganis armaturis badeebis da karkasebis SeduRebas. 

1200 mm-ze meti siganis SemTxvevaSi SeduRebas erT manqanaze 

awarmoeben orjeradad, badis 1800-iT mobrunebiT. 

upiratesi gavrceleba hpova stacionaluri SesaduRebeli 

danadgariTa da gadasaadgilebeli armaturis elementebiT 

funqcionirebadma SesaduRebelma postma. 
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cxrili 3.3 

armaturis badeebis da karkasebis SesaduRebeli danadgarebis teqnikuri daxasiaTeba 

 

 

erTwertilovani manqanebi mravalwertilovani manqanebi maCveneblis 
dasaxeleba 
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armaturis klasi B-I Bp 
A-I 

A-II 
A-III 

AT-
IVC 
AT-
VC 

 B-I, Bp- I
A-I, A-II
A-III 

B-I, Bp- I 
A-I 
 

A-I, A-II 
A-III,  
A-IV 

B-I, A-
I 
A-III, 
AT-
IVC 

Bp-I, A-
II 
AT-IIIC 

grZivi Reroebis 
diametri, mm 

6_28 
6_40 
6_50 

8_40 
8_50 

12_50 5_28 
5_36 
5_50 

6_32 
6_40 
6_50 

3_12 3_8 12_32 5_25 12_40 

ganivi Reroebis 
diametri, mm 

5_18 
5_14 
5_10 

6_25 
6_20 
6_16 

10_40
10_32

5_18 
5_14 
5_10 

5_20 
5_16 
5_10 

3-10 3_6 8_14 4_12 6_14 

gabarituli 
zomebi, mm 
sigane 
sigrZe 
simaRle 

 
 
_ 
_ 
_ 

 
 
_ 
_ 
_ 

 
 
_ 
_ 
_ 

 
 
_ 
_ 
_ 

 
 
_ 
_ 
_ 

 
 
800_3800
12000 
1537 

 
 
800_2000
7200 
1765 

 
 
1050_3050
4200 
1250 

 
 
115_775
1500 
850 

 
 
140-1200 
2250 
560 
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mravalwertilovani SesaduRebeli manqanebi ufro 

avtomatizebulni da mwarmoeblurni arian. isini gamoyenebas 

pouloben didi moculobis armaturis samuSaoebis 

Sesrulebisas asawyobi rkinabetonis nakeTobebis msxvil 

sawarmoebSi. es manqanebi saSualebas iZlevian avtomatur 

reJimSi ganvaxorcieloT armaturis miwodeba, sasurveli 

bijiT SeduReba da sxva procesebi. mravalwertilovani 

SeduRebis danadgarebi arian naxevradavtomaturi (MTMC) da 
avtomaturi (ATMC tipis) (ix. cxrili 3.3.) 

naxevradavtomaturi manqanebi avtomaturisagan imiT 

gansxvavdebian, rom naxvradavtomatur manqanebSi ganivi 

wnelebis miwodeba eleqtrodebis qveS warmoebs xeliT, 

xolo avtomatur manqanebSi Reroebi waritacebian meqanizmis 

mier da avtomaturad Tavsdebian SesaduRebel 

mowyobilobebSi. 

MTMK – 3X100 manqanebi saSualebas iZlevian davamzadoT 

775 mm-mde siganis armaturis brtyeli karkasebi. Reroebis 

miwodeba da karkasis gadaadgileba avtomatizebulia. 

SesaduRebeli agregati ATMC – 14X75X7 mTlianad 

avtomatizebulia da gamoiyeneba armaturis brtyeli badeebis 

SesaduReblad, romelTa sigane 2350 mm – mdea, xolo sigrZe 

gansazRvruli ar aris. am SemTxvevaSi SeiZleba gamoyenebul 

iqnas 8 mm – mde diametris ganivi da grZivi armatura 12 mm – 

mde diametris. MTMC da AATMC tipis manqanebi aduReben 

ganier armaturis badeebs da maRalmwarmoeblur agregatebad 

iTvlebian (2000 tona badeebamde weliwadSi). wertilovani 

SeduRebis reJimi xasiaTdeba SesaduRebeli denis sididiT, 

denis simkvriviT, denis dinebis xangZlivobiT, Reroebis 

SemoWeris ZalviT eleqtrodebs ASoris da a.S. 

ganasxvaveben wertilovani SeduRebis rbil da xist 

reJimebs. ufro xelsayreli xisti reJimi xasiaTdeba didi 

eleqtruli simZlavriT (denis simkvrive 120 _ 300 amperi/mm) 

da gaxurebis mokle reJimiT (0,01 _ 0,5wm). rbili reJimis 

SerCevisas ki denis gavlis dro Seadgens 0,5 _ 5 wm, xolo 

denis simkvrive 30 _ 120 amperi/mm. 
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rkinabetonis nakeTobebis nomenklatura nakeTobebis 

nomenklaturis arCevis safuZvlad aiReba Semdegi 

maCveneblebi: 1) msxvilpaneluri sacxovrebeli, kulturul – 

sayofacxovrebo da samrewvelo mSeneblobis obieqtebi; 2) 

Senobebis sarTulianobis zrda da karkasuli sqemebis ufro 

farTo danergva samoqalaqo mSeneblobaSi; 3) asawyobi 

rkinabetonis xarjis Semcireba fuZe – saZirkvlebSi; 4) 

sainJinro nagebobebis mSeneblobisas asawyobi rkinabetonis 

nakeTobebis  da konstruqciebis ufro farTo gamoyeneba, 

rac gamoiwvevs specdaniSnulebis rkinabetonis nakeTobebis 

warmoebis zrdas; 5) winaswar daZabuli konstruqciebis 

warmoebis moculobis gafarToebas; 6) moculobiT – 

blokuri saxlTmSeneblobis warmoebis ganviTarebas. 

cxril 3.4-Si moyvanilia yvelaze ufro gavrcelebuli 

sxvadasxva daniSnulebis nakeTobebis da konstruqciebis 

nomenklatura da teqnikuri maxasiaTeblebi. 



cxrili 3.4 

sxvadasxva daniSnulebis rkinabetonis nakeTobebis nomenklatura 

 

gabaritebi, mm liTonis xarji nakeTobebis 

dasaxeleba 

eskizi 

L B H 
betonis 

marka 

kgZ/sm2 

nakeTobis 

moculoba, 

m3 
1 

nakeTobaze

1m3 

nakeTobaze 

rkinabetonis 

Casasobi 

ximinjebi 

dauZabavi 

armaturiT 

 

4000 

6000 

8000 

10000

12000

300 

300 

300 

300 

300 

300 

300 

300 

300 

300 

200 

200 

250 

250 

250 

0,37 

0,55 

0,73 

0,91 

1,09 

18,5 

25,0 

41,1 

50,0 

74,9 

50,00 

45,45 

56,30 

54,94 

68,72 

lenturi 

saZirkvlis 

rkinabetonis 

filebi 

 

2380 

1580 

4000

4000

500 

500 

350 

350 

4,80 

3,20 

310,40 

193,40 

64,67 

60,44 

sardafis 

kedlebis 

betonis 

blokebi 

 

880 

880 

300 

400 

580 

580 

100 

200 

0,15 

0,20 

0,76 

0,76 

5,07 

3,80 
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sawarmoo 

Senobebis 

rkinabetonis 

saZirkvlis 

koWebi 
 

5950 

5950 

520 

520 

450 

450 

300 

300 

0,89 

0,89 

110,60 

128,60 

124,26 

144,49 

svetqveSa 

bunikebi 

(quslebi) (КМС 
К-1)  

1200 1200 880 300 1,27 123,60 97,32 

msubuqi 

erTsarTuliani 

karkasis 

rigiTi svetebi 

 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

2400 

3000 

3300 

3600 

4200 

4800 

500 

500 

500 

500 

600 

600 

0,390 

0,480 

0,530 

0,580 

0,680 

0,780 

141,26 

157,48 

165,54 

176,22 

335,32 

370,32 

362,20 

328,08 

316,11 

303,82 

493,11 

474,76 

msubuqi 

karkasis zeda, 

rigiTi svetebi 

 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

1660 

2560 

3460 

4060 

5260 

300 

300 

300 

300 

300 

0,28 

0,42 

0,56 

0,66 

0,85 

101,52 

111,20 

126,49 

132,83 

180,97 

362,57 

264,76 

225,88 

201,26 

212,91 
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msubuqi 

erTsarTuliani 

karkasis 

rigiTi svetebi 

foladis 

brtyeli 

torsebiT 

 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

400 

2400 

3000 

3300 

3600 

4200 

4800 

6000 

7200 

600 

600 

600 

600 

600 

600 

600 

600 

0,40 

0,50 

0,55 

0,59 

0,69 

0,79 

0,98 

1,17 

318,34 

505,49 

671,72 

722,82 

470,50 

925,22 

1125,88 

1326,54 

795,85 

1010,98 

1221,30 

1225,11 

681,88 

1171,16 

1148,85 

1133,79 

msubuqi 

orsarTuliani 

karkasis 

fasadis 

svetebi 

 

400 

400 

400 

400 

400 

400 

6000 

6600 

7200 

500 

500 

500 

0,91 

1,09 

1,23 

293,12 

313,92 

330,76 

322,10 

288,00 

268,91 

Sua rigis 

ortota 

svetebi 

 

1400 500 13250 400 5,26 1019,0 193,72 
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mZime karkasis 

rigiTi 

rigelebi 

svetebisaTvis 

 

2560 

5560 

500 

500 

900 

900 

400 

400 

0,74 

1,67 

140,55 

377,53 

189,83 

226,06 

rulonuri 

saxuravis 

orqanobiani 

koWebi 

 

6000 

9000 

300 

300 

400 

600 

300 

300 

0,50 

1,20 

112,00 

206,0 

224,00 

171,60 

mcireqanobiani 

gadaxurvis 

winaswar-

daZabuli 

uiribano 

wamweebi  

17940

23940

240 

280 

3000 

3300 

400 

400 

3,35 

6,20 

662,30 

1206,00 

197,70 

194,50 

mcireqanobiani 

gadaxurvis 

nivnivqveSa 

wamweebi 

 

11960 550 3400 450 2,98 990,00 248,74 
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gare sakedle 

msubuqi 

betonis 

panelebi 

 

1990 400 6000 100 4,48 71,81 16,03 

gare sakedle 

msubuqi 

betonis 

panelebi 

 

1990 400 6000 100 3,33 76,95 23,11 

gare sakedle 

msubuqi 

betonis 

panelebi 

 

2180 400 6000 100 4,40 76,99 17,50 

msubuqi 

betonebis gare 

sakedle 

panelebi 

 

4230 400 1960 100 2,62 44,84 17,11 
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lavgardanis, 

moajiris, 

zRudaris 

rigiTi 

sakedle 

panelebi  

5980 

2950 

2950 

1450 

250 

250 

250 

250 

1180 

1180 

1180 

1780 

50 

50 

50 

50 

1,76 

0,87 

0,87 

0,65 

62,50 

13,60 

20,00 

16,10 

35,51 

15,63 

22,98 

24,76 

lenturi, 

rigiTi 

panelebi 

 

1790 

5390 

2990 

4790 

5990 

340 

340 

340 

340 

340 

1540 

1540 

1840 

1840 

1840 

50 

50 

50 

50 

50 

0,816 

2,53 

1,69 

2,73 

3,42 

30,80 

77,42 

41,20 

66,40 

82,00 

37,75 

30,60 

24,38 

24,32 

23,98 

lenturi 

rigiTi 

panelebi 

 

1790 

2390 

2990 

5390 

5990 

8990 

6590 

340 

340 

340 

340 

340 

340 

340 

2140 

2140 

2140 

2140 

2140 

2140 

3040 

50 

50 

50 

50 

50 

50 

50 

1,17 

1,58 

1,99 

3,61 

4,02 

6,03 

6,43 

33,82 

45,53 

50,82 

89,45 

95,78 

134,89 

124,00 

28,91 

28,82 

25,54 

24,78 

23,83 

22,37 

19,28 

Siga sakedle 

panelebi 

 

4600 

4390 

5800 

140 

140 

180 

2620 

2620 

2620 

300 

200 

200 

1,41 

1,34 

2,16 

49,91 

49,31 

67,79 

35,39 

36,80 

31,38 
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rkinabetonis 

Siga sakedle 

rigiTi da 

samati 

panelebi 

 

1180 

2380 

3580 

180 

180 

180 

2740 

2740 

2740 

300 

300 

400 

0,58 

1,17 

1,76 

214,00 

309,10 

409,40 

368,96 

264,18 

232,61 

msubuqi 

karkasis 

sixistis 

sakedle 

orkonsoliani 

panelebi 

(sarTulis 

simaRle H=4,8m)  

3170 

3770 

180 

180 

4755 

4755 

300 

300 

2,14 

2,68 

420,62 

470,77 

196,55 

175,66 

rkinabetonis 

gadaxurvis 

filebi 

 

5980 2980 140 300 1,48 79,52 53,73 

rkinabetonis 

gadaxurvis 

Riobebiani 

filebi. 
 

5980 

5980 

4780 

2980

2980

2980

140 

140 

140 

300 

300 

200 

2,32 

2,32 

1,87 

118,50 

118,50 

71,76 

51,08 

51,08 

38,37 
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msubuqi 

karkasis 

Rrutaniani, 

rigiTi 

gadaxurvis 

fenilebi 
 

2760 

5160 

6960 

1190

1190

1790

220 

220 

220 

200 

200 

300 

0,71 

1,31 

2,74 

9,33 

24,5 

145,09 

13,14 

18,7 

52,95 

samrewvelo 

Senobebis 

gadaxurvis 

winaswar 

daZabuli 

wibovani 

filebi 

5970 

5970 

2980

2980

300 

300 

300 

350 

1,07 

1,07 

86,00 

118,00 

80,37 

110,28 

sacxovrebeli 

da kulturul 

sayofacxovre-

bo Senobebis 

mravalRruiani 

gadaxurvis 

panelebi 

3590 

2900 

2390 

1190

1190

1190

220 

220 

220 

200 

200 

200 

0,647 

0,521 

0,604 

16,65 

12,04 

8,64 

18,26 

15,88 

14,30 

 88



kibis marSebi 

 

4560 

5760 

6360 

5760 

6960 

1050

1050

1050

1350

1350

1500 

1500 

1500 

1500 

1650 

300 

300 

300 

300 

300 

1,02 

1,23 

1,34 

1,60 

2,54 

67,88 

151,80 

339,50 

196,60 

464,14 

66,55 

123,41 

253,36 

122,88 

182,73 

saventilacio 

blokebi 

 

1790 

1890 

260 

260 

2780 

2780 

200 

200 

1,29 

1,36 

43,64 

38,00 

33,83 

27,94 

liftis Saxtis 

moculobiTi 

elementi 

 

2230 

2780 

2020

2120

2980 

2980 

200 

200 

2,50 

3,00 

102,10 

108,70 

40,84 

36,23 

miwisqveSa 

komunikaciebis 

koleqtorebis 

moculobiTi 

seqcia 
 

3710 

3600 

2780

2500

2820 

2500 
300 5,72 583,82 102,06 
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rkinabetonis 

sadawneo 

milebi 

5195 

5195 

5195 

5225 

5225 

65 

75 

85 

95 

105 

800 

1000 

1200 

1400 

1600 

500 

500 

500 

500 

500 

0,99 

1,42 

1,98 

2,66 

3,28 

62,00 

101,00 

144,10 

213,90 

266,10 

62,60 

71,12 

72,80 

80,41 

81,12 

rkinabetonis 

udawneo 

milebi 

5160 

5160 

5160 

5180 

5000 

60 

80 

100 

110 

110 

500 

800 

1000 

1200 

1500 

400 

400 

400 

400 

400 

0,58 

1,20 

1,90 

2,50 

3,84 

33,80 

68,30 

152,70 

278,50 

318,20 

58,27 

59,91 

80,36 

111,40 

82,86 

gvirabebis gare 

mopirkeTebis 

blokebi 

 

897 

1169 

1677 

1858 

350 

750 

750 

1000

130 

150 

180 

200 

400 

400 

400 

400 

0,0415 

0,14 

0,24 

0,384 

6,76 

15,76 

23,29 

49,97 

162,89 

112,57 

97,04 

130,13 
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3.2. betonis Sedgenilobis gaangariSeba 

3.2.1. mZime betonis Sedgenilobis angariSi 

 

asawyobi rkinabetonis nakeTobebis da konstruqciebis 

betonis Sedgeniloba iangariSeba misi Tburi damuSavebis 

pirobebis gaTvaliswinebiT. kerZod, mxedvelobaSi miiReba 

nakeTobebis TbodamuSavebis Semdeg maTi 70 an 80%-iani 

simtkicis uzrunvelyofa saproeqto markidan. betonis 

saproeqto markad miCneulia betonis simtkice kumSvisas 28 

d/R – is asakSi (R28). winaswar mocemuli nomenklaturis 

nakeTobebis betonis Sedgenilobis dasaproeqteblad saWiroa 

Semdegi monacemebi: betonis marka; cementis saxeoba da marka; 

(cxr. 3.5.); betonis narevis sixiste an Zvradoba; specialuri 

pirobebi yinvamedegobis, wyalSeuRwevadobis da sxva 

monacemebis mixedviT (moTxovnis SemTxvevaSi), msxvili da 

wvrili Semvsebebis saxeobebi da maTi xarisxobrivi 

maCveneblebi. 

winaswar SemuSavebuli rekomendaciebis Tanaxmad betonis 

Sedgenilobis gaangariSeba warmoebs Semdegi TanmimdevrobiT: 

1) mocemuli portlandcementis mixedviT wyal – cementis 

fardobis (w/c) gansazRvra; 

2) wylis xarjis (w) dadgena mocemuli konsistenciis 

betonis narevisaTvis; 

3) cementis xarjis dadgena w/c – is da wylis xarjis 

mixedviT; 

4) 1m3 betonSi msxvili da wvrili Semvsebebis raodenobis 

dadgena; 

angariSiT miRebuli betonis Sedgeniloba Semowmebul 

unda iqnes simtkiceze da narevis konsistenciaze (cxrili 

3.6.) 

wyalcementis fardobis dadgena SeiZleba ganxorcieldes 

rogorc eqsperimentulad, aseve angariSis safuZvelze. ufro 

mizanSewonilia pirveli meTodis gamoyeneba, radgan 

formulebis safuZvelze gansazRvruli w/c – is fardoba 

mainc saWiroebs cdiseul Semowmebas. 
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cxrili 3.5. 

asawyobi rkinabetonis nakeTobebis sxvadasxva markis betonebis 

dasamzadeblad rekomendebuli da dasaSvebi cementis markebi 

cementis 
rekomendebuli 

marka 

cementis 
dasaSvebi 

marka 

cementis 
rekomendebuli 

marka 

cementis 
dasaSvebi 

marka 
gamyareba Tboteniani damuSavebis pirobebSi betonis gasacemi 

simtkicis miRwevamde 

betonis 
saproeqto 

marka kgZ/sm2 

70% simtkicisas saproeqto 
markidan 

100% simtkicisas saproeqto 
markidan 

150 
200 – 250 
300 – 350 
400 – 450 
500 - 600 

300 
400 
400 
500 – 550 
600 

400 
300 – 500 
500 
500 – 600 
550 - 600 

400 
400 
500 
500 – 550 
600 

300 
500 
400 
500 – 600 
500 - 550 

cementis comis xarisxis cdis safuZvelze gansazRvris 
dros, mocemuli masalebidan amzadeben 6 – 6 kubs wiboebis 
zomebiT 15X15X15sm. w/c – is sami mniSvnelobiT: 0,4; 0,5; 0,7; 
anda Sesabamisad c/w = 2,5; 2,0 da 1,43. 

TiToeuli Sedgenilobidan sami nimuSi ganicdis Tbote-
nian damuSavebas, mocemuli nakeTobisaTvis gansazRvruli 
Tburi reJimiT, xolo danarCenebi myardebian normalur 
pirobebSi da gamoicdebian 28 d/R – is asakSi. eqsperimentis 

monacemebis safuZvelze ageben  grafikebs _ Tboda-

muSavebuli nimuSebisaTvis da  grafikebs _ norma-

lur pirobebSi gamyarebuli nimuSebisaTvis _ 28 d/R – is 

asakSi.  grafikidan irCeven im wyalcementis fardo-

bas, romelic saWiroa saproeqto simtkicis misaRebad. xolo 

damokidebulebiT  kontroldeba betonis faqtiuri 

simtkicis Sesatyvisoba winaswar gansazRvrul markasTan. 

w/c)g
b (fR =

w/c)n
b (fR =

w/c)g
b (fR =

w/c)n
b (fR =

betonis optimaluri Sedgenilobis gansazRvrisaTvis 
upiratesad gamoyenebulia skramtaev – baJenovis saangariSo 
_ eqsperimentuli absolutur moculobaTa meTodi. 
Cveulebrivi, mZime betonebisaTvis, rodesac wyalcementis 
fardoba w/c > 0,4 – ze, igi ganisazRvreba formuliT:            

            
cb

cw/c
R5,0R

AR
⋅⋅+

=
A                   (3.4.) 

sadac  _ cementis markaa (cR
2sm

kgZ
);    _ betonis marka (bR

2sm
kgZ) 

A _ Semvsebis xarisxis maxasiaTebeli koeficienti, [7,8]. 
betonis narevis Zvradobis (sm) da sixistis (wm) 

mniSvnelobebi nakeTobis daniSnulebisa da maTi damzadebis 
xerxebis mixedviT moyvanilia cxril #3.6 – Si. 
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 cxrili 3.6. 

betonis narevis Zvradobisa da sixistis maCveneblebi 

damzadebis teqnologia 

stenduri 

kasetebSi, an Camosakid 
vibratorebian formebSi 
dayalibebiT, dayalibebis 

simaRle, sm 

nakeTobaTa 
dasaxeleba 

nakadur – 
agregatuli 

an 
konveieruli, 
vibrobaqnebze 
SemkvrivebiT 

horizontaluri 
dayalibebiT, 
siRrmuli an 
zedapiruli 

vibrogamkvrivebiT 80 - mde 80 –ze meti 
brtyeli nakeTobebi: 
sakedle panelebi da 
tixrebi, gadaxurvis 
filebi da panelebi  
 
Senobebis gadaxurvis 
filebi, sagzao 
fenilebi, miwisqveSa 
nagebobebis qanobebis 
samagri filebi, 
sayrdeni kedlebis 
elementebi, bunkeris 
gadaxurvebi da sxv. 
 
wibovani da kesonuri 
filebi, samrewvelo 
Senobebis sakedle 
panelebi, kibis 
moednebi da marSebi 
 
martivi profilis 
xazovani nakeTobebi: 
rigelebi, koWebi, 
svetebi, dgarebi, 
ximinjebi 
 
igive 
gadaarmirebuli 
wriuli profilis 
xazovani 
konstruqciebi: 
wamweebi, ortota 
svetebi, anZebi, 
sayrdenebi da sxva. 
 
milebi, Wis rgolebi, 
Rarebi, koleqtorebi 

4 _ 6wm 
 
 
 
 
 
1 _ 4wm 
 
 
 
 
 
 
 
 
8 _ 10wm 
 
 
 
 
 
4 _ 6 wm 
 
 
 
 
 
10 _ 12 wm 
 
 
4 _ 6 wm 
 
 
 
 
8 _ 10 wm 

1 _ 4sm 
 
 
 
 
 
4 _ 6 sm 
 
 
 
 
 
 
 
 
1 _ 4 sm 
 
 
 
 
 
2 _ 5 sm 
 
 
 
 
 
8 _ 10sm 
 
 
5 _ 9sm 
 
 
 
 
_ 

_ 
 
 
 
 
 
_ 
 
 
 
 
 
 
 
 
5 _ 6sm 
 
 
 
 
 
6 _ 8sm 
 
 
 
 
 
8 _ 10 sm 
 
 
1 _ 4sm 
 
 
 
 
8 _ 10wm 

8 _ 10sm 
 
 
 
 
 
_ 
 
 
 
 
 
 
 
 
9 _ 10sm 
 
 
 
 
 
_ 
 
 
 
 
 
_ 
 
 
_ 
 
 
 
 
8 _ 10wm 

 

2. narevis saWiro konsistenciis gansazRvris Semdeg, 

mocemul nakeTobaSi gamoyenebuli msxvili Semvsebis 

maxasiaTeblebis mixedviT 3.7. cxrilis saSualebiT vniSnavT 

wylis xarjs. 
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cxrili 3.7. 

wylis xarji litrebSi 1m3 betonis narevze 

 

Semvsebis saxe 
xreSi RorRi 

Semvsebis udidesi sisxo, mm 

konusis 
jdena, 

sm 

sixiste, 
wm 

10 20 40 70 10 20 40 70 
10...15 
5...9 
1...4 
_ 
_ 

_ 
_ 
_ 

5...10 
11...20 
20 

215 
205 
190 
175 
160 
155 

195 
180 
165 
155 
145 
140 

185 
175 
160 
145 
140 
135 

175 
160 
145 
135 
130 
125 

225 
215 
200 
185 
170 
165 

205 
195 
180 
165 
155 
150 

195 
185 
170 
155 
150 
145 

185 
170 
155 
145 
140 
135 

3. davadgineT ra wylis xarjis mniSvnelobebi, SegviZlia 

gamovTvaloT cementis xarji. 

c=w/w/c;                   (3.6) 

4. Semvsebebis xarji tolia 

qv+xr(R)= ρ -(c+w);               (3.7) 

sadac ρ  - betonis Semkvrivebeli narevis simkvrivea-kg/m3, 

ρ =2350_2400 kg/m3 an gansazRvraven cdis safuZvelze; 

imisaTvis, rom ganisazRvros msxvili da wvrili Semvsebebis 

raodenoba cal-calke betonis narevSi, aucilebelia 

SevirCioT qviSis  wili cxrili 3.8-Si warmodgenili 

monacemebis mixedviT. 

saorientacio angariSebisaTvis cementis xarji SeiZleba 

SeirCes cxril 3.9-Si moyvanili saorientacio mniSvnelo-

bebidan. 
cxrili 3.8. 

qviSis wili Semvsebebis narevSi (masis mixedviT) 

 

RorRis udidesi sisxo, mm cementis 
xarji 

betonSi, kg/m3 
20 40 70 

200 
300 
400 
500 

0,5...0,43 
0,38...0,40 
0,35...0,38 

0,35 

0,38...0,40 
0,36...0,38 
0,34...0,36 

0,34 

0,37...0,40 
0,35...0,37 
0,33...0,35 

0,33 
 

SeniSvna: msxvil Semvsebad xreSis gamoyenebis SemTxvevaSi qviSis 

wili aiReba 0,2-iT naklebi, vidre RorRis dros. 
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3.2.2. maRali simtkicis betonebis Sedgenilobis  

gaangariSebis Taviseburebani 

 

maRali simtkicis betonebis ( 500) simtkice SeiZleba 

utoldebodes an aRematebodes cementis markas. am betonebis 

farTo gamoyeneba saSualebas iZleva SevamciroT nakeTobis 

sakuTari masa da masalebis xarji maT damzadebaze 

daaxloebiT 20%-iT. maRali simtkicis betonebisaTvis 

gamoyenebulia betonis narevebi w/c-is fardobiT 0,3...0,4, 

cementis xarjia 650 kg/m3-mde. gansakuTrebuli moTxovnebi 

waeyenebaT agreTve betonis Semadgenel sxva masalebsac. 

Semkvrel nivTierebad gamoyenebulia portlandcementi 

markiT 500, xolo cementis comis normaluri sisqe unda 

Seadgendes araumetes 26%-isa. umjobesia gamoyenebul iqnas 

fraqcionirebuli qviSa ori fraqciisagan Sedgenili: 

msxvili (1,25_5mm) 20-50%-is da wvrili (0,14_0,63mm) 80_50%-is 

SemcvelobiT masidan. qviSis marcvlovani Sedgeniloba unda 

akmayofilebdes standartiT gaTvaliswinebul moTxovnebs. 

≥

≥

maRali simtkicis betonebisaTvis gamoiyeneba mxolod 

magari mTis jiSebisagan miRebuli RorRi, romlis 

msxvrevadobis maCvenebeli ar unda aRematebodes 8-s. amasTan 

gamoyenebuli unda iqnas mxolod garecxili RorRi. RorRis 

dozireba unda xdebodes fraqciebis mixedviT. sxva mxriv 

RorRi unda akmayofilebdes saxelmwifo standartiT 

gaTvaliswinebul moTxovnebs. 

maRali simtkicis betonebis Sedgenilobis SerCevis 

Tanmimdevroba principulad ar gansxvavdeba Cveulebrivi 

betonebis Sedgenilobis angariSisagan: betonis da cementis 

winaswar mocemuli markebis mixedviT adgenen wyalcementis 

fardobas formulebiT; Semdeg niSnaven wylis xarjs, 

angariSoben cementisa da Semvsebebis raodenobas 1m3 betonSi. 

betonis miRebul Sedgenilobas azusteben cdebiT, betonis 

narevis sasurveli konsistenciis da myari betonis simtkicis 

mixedviT. 

 95



maRali simtkicis betonis narevis wyalcementis fardoba, 

rodesac moTxovnilia gaorTqvlis Semdeg samarko simtkicis 

70%-iani uzrunvelyofa iangariSeba formuliT: 

;
R/R2,01

R/R

bc

bc0,5
w/c

+
=                        (3.8.) 

sadac -cementis marka an aqtivobaa, mgpa-Si an kgZ/sm2-

Si, dadgenili standartiT gansazRvruli wesiT; -betonis 
markaa, kgZ/sm2-an mgpa; 

cR

bR

Tu Tburi damuSavebis Semdeg moTxovnilia betonis mier 

sruli saproeqto markis miRweva, maSin 

;
R/R16,01

R/R

bc

bc0,40
w/c

+
=                        (3.9) 

maRali simtkicis betonis winaswari Sedgeniloba w/c-is 

fardobis gansazRvris Semdeg SeiZleba SeirCes cxrilebSi 

3.10 da 3.11. moyvanili monacemebis mixedviT. amis Semdeg 

aucileblad unda Semowmdes betonis narevis sixiste da 

betonis simtkice sakontrolo nimuSebis gamocdiT. 
cxrili 3.9. 

20mm-mde marcvlebis sisxos RorRze damzadebuli betonis cementis 

(portlandcementi, widaportlandcementi da sxva) saorientacio 

xarjebi, betonis gamyarebisas orTqldamuSavebiT 

cementis xarji kg/m3, Semdegi markebisas betonis 
saproeqto 
marka, 
kgZ/sm2 

konusis 
jdena, 

sm 

sixiste 
wm 300 400 500 550 600 

5-9 _ 280/330 250/290 _ _ _ 

1-4 _ 255/305 225/275 _ _ _ 
_ 5-10 240/290 210/255 _ _ _ 

150 

_ 11-20 225/270 200/235 _ _ _ 
5-9 _ 325/_ 285/345 250/310 _ _ 
1-4 _ 300/_ 260/320 230/285 _ _ 

_ 5-10 280/_ 245/300 215/270 _ _ 
200 

_ 11-20 260/_ 230/280 200/250 _ _ 

5-9 _ 370/_ 325/360 285/_ _ _ 

1-4 _ 340/_ 300/330 265/_ _ _ 

_ 5-10 320/_ 280/300 245/_ _ _ 
250 

_ 11-20 295/_ 260/285 225/_ _ _ 
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5-9 _ _ 365/465 325/410 _ _ 

1-4 _ _ 333/420 300/370 _ _ 

_ 5-10 _ 315/395 280/350 _ _ 300 

_ 11-20 _ 295/370 255/325 _ _ 

5-9 _ _ 410/540 365/465 _ _ 

1-4 _ _ 375/495 335/425 _ _ 

_ 5-10 _ 350/400 315/400 _ _ 
350 

_ 11-20 _ 325/420 295/370 _ _ 

5-9 _ _ _ 400/540 375/465 355/430 

1-4 _ _ _ 370/485 350/420 330/390 

_ 5-10 _ _ 380/520 360/455 340/420 
400 

_ 11-20 _ _ 355/470 330/420 315/390 

5-9 _ _ _ 445/_ 425/535 395/500 

1-4 _ _ _ 405/570 385/485 360/450 

_ 5-10 _ _ 380/520 360/455 340/420 
450 

_ 11-20 _ _ 355/470 330/420 315/390 

5-9 _ _ _ 485/_ 465/600 440/580 

1-4 _ _ _ 445/_ 425/565 400/525 

_ 5-10 _ _ 420/_ 400/530 370/485 
500 

_ 11-20 _ _ 390/_ 370/485 345/445 

SeniSvna – mricxvelSi mocemulia cementis xarji betonisaTvis, 

romlis gasacemi simtkicea saproeqto markis 70%, xolo mniSvnelSi ki 

– 100%. 

 

magaliTi: gaviangariSoT 300 markis betonis Sedgeniloba 

Semdegi monacemebiT: portlandcementi – 400, narevis 

konsistencia – Zvradi, konusis jdeni 5-7 sm, msxvili 

Semvsebi – RorRi, marcvlebis udidesi sisxo 20 mm; betoni 

iorTqleba. gaorTqvlis Semdeg aucilebeli simtkice markis 

70%, 

1. wyalcementis fardoba iangariSeba formuliT. 

54,0
4006,05,0300

4006,0
RA5,0R

AR
=

⋅⋅+
⋅

=
+

=
cg

cw/c  

2. wylis xarji betonis narevisaTvis aiReba 3.7 

cxrilidan; w=195l/m3 
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3. cementis xarji: c=195:0,54=361 kg/m3 

4. wvrili da msxvili Semvsebebis jamuri xarjebi 

qv. + R= ρ -(w+c)=2400-(195+361)=1844 kg/m3 

5. 3.8. cxrilis Sesabamisad qviSis xvedriTi wili 

Semvsebebis jamSi Seadgens: r=0,36  
6.qviSisa da RorRis xarji betonSi Seadgens: 

qv= 66436,01844 =⋅ kg/m3 R=1844 - 664=1180 kg/m3 

betonis narevis Sedgenilobaa: 

cementi – 361 kg/m3;    qviSa – 664 kg/m3; 

wyali – 195 l/m3;      RorRi  - 1180 kg/m3; 
 

betonis narevs aRniSnuli SedgenilobiT amowmeben 

konsis-tenciaze, romelic unda Seesabamebodes winaswar 

moTxovnils. gaorTqvlis reJimis damTavrebidan 12 saaTis 

gasvlis Semdeg nimuSebs amowmeben simtkiceze. gaorTqvla 

warmoebs reJimiT 3+6+2 sT. Tu simtkice aRmoCndeba naklebi, 

maSin amcireben w/c-is fardobas da cdas imeoreben. 

 

 

cxrili 3.10 

 

maRali simtkicis betonis saorientacio Sedgenilobis SerCevis 

cxrili, w/c=0,3 (mricxvelSi) w/c=0,35 (mniSvnelSi) 

 

 
masalebis xarji 1m3 betonze 

c
,k
g
 

qv
,k
g
 

R
,k
g
 

w
,l

 

c
,k
g
 

qv
,k
g
 

R
,k
g
 

w
,l

 

c
,k
g
 

qv
,k
g
 

R
, 
kg

 

w
, 
l
 

RorRis udidesi sisxo, mm 

ko
nu

s
is

 
j
d
en
a,
 s

m 

s
ix

is
t
e,
 w

m 

20 40 70 

3_5 

 

1_2 

 

_ 

 

_ 

_ 

 

_ 

 

5_10 

 

11_20 

650/560 

 

600/515 

 

570/485 

 

535/460 

340/425 

 

390/470 

 

415/505 

 

450/535 

1215/1220 

 

1250/1235 

 

1240/1240 

 

1255/1245 

195 

 

180 

 

170 

 

160 

600/515 

 

570/485 

 

535/460 

 

500/430 

355/435 

 

380/470 

 

410/506 

 

450/550 

1265/1270 

 

1280/1275 

 

1295/1280 

 

1300/1290 

180 

 

170 

 

160 

 

150 

550/475 

 

520/445 

 

500/430 

 

485/415 

370/440 

 

400/475 

 

420/490 

 

435/510 

1315/1280 

 

1325/1325 

 

1330/1330 

 

1335/1330 

165 

 

155 

 

150 

 

145 
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cxrili 3.11 

maRali simtkicis betonis saorientacio Sedgenilobis  

cxrili, w/c=0,4 

masalebis xarji 1m3 betonze 

c
,k
g
 

qv
,k
g
 

R
,k
g
 

w
,l

 

c
,k
g
 

qv
,k
g
 

R
,k
g
 

w
,l

 

c
,k
g
 

qv
, 

kg
R
, 
kg

 

w
, 
l
 

RorRis udidesi sisxo, mm ko
nu

s
is

 
j
d
en
a,
 s

m 

s
ix

is
t
e,
 w

m 

20 40 70 
3_5 
1_2 
_ 
_ 

_ 
_ 
5_10 
11_20 

490 
450 
425 
400

505 
550 
575 
605 

1210 
1220 
1230 
1235 

195 
180 
170 
160 

450 
425 
400
375 

505 
545 
570 
600

1255
1260
1270
1275

100 
170 
160 
150 

415 
390 
375 
365 

520 
545 
560 
570 

1300 
1310 
1315 
1320 

165 
155 
150 
145 

 

magaliTi. gamoviangariSoT 400 markis betonis Sedgeniloba 

Semdegi monacemebis mixedviT: portlandcementi – 400, narevis 

konsistencia sixiste – 20-30wm teqnikuri viskozimetris 

mixedviT; granitis RorRi (kursebi) – maqsimaluri sisxo 40mm, 

betoni iorTqleba normaluri wnevis pirobebSi. gaorTqvlis 

Semdeg moTxovnili simtkice aris samarko simtkicis 70%, 1. w/c 

ganisazRvreba cdis mixedviT. am mizniT amzadeben 15X15X15sm 

zomis 6 betonis kubs sami SedgenilobiT – w/c=0,4; 0,5; 0,7 an 

Sesabamisad c/w=2,5; 2,0; 1,43. 

2. wylis xarji aiReba 3.7. cxrilidan da igi tolia 155l. 

Semdeg betonis Sedgeniloba ise SeirCeva, rogorc wina 

ganxilul magaliTSi. mowmdeba betonis narevis sixiste. 

sazRvraven Semkvrivebuli narevebis simkvrives. saqarxno 

gamyarebis Tboteniani reJimis Semdeg es nimuSebi gamoicdebian 

simtkiceze da miRebuli maCveneblebiT ageben R=f(w/c) 
damokidebulebis grafiks. 

koordinatTa RerZze R=400 wertilSi gatarebuli wrfe, 

romelic abscisaTa RerZis paraleluria R=f(w/c) grafiks 

gadakveTs da gviCvenebs saZiebeli w/c-is sidides. davuSvaT Cveni 

SemTxvevisaTvis es w/c=0,40; betonis narevis sixiste Semowmebisas 

aRmoCnda 36wm, rac ar Seesabameba winaswar mocemul 

konsistencias. amitom unda gavzardoT wylis xarji 10l-iT 

Tavdapirvelad gansazRvrulTan SedarebiT. e.i. wylis xarjis 

saboloo sididea w=155+10=165l; 

3. cementis xarji: c=w/w/c=165/0,45=367kg/m3, 
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4. msxvili da wvrili Semvsebis jamuri xarji tolia (Cvens 

SemTxvevaSi narevis simkvrive miRebulia 2400 kg/m3); qv+R(xr)=2400-

(165+367)=1868 kg/m3; 

5. qviSis xvedriTi wili narevSi ganisazRvreba cxrili 3.8-is 

mixedviT – r=0,36 
6. qviSis xarji: qv= 67336,01868 =⋅ kg; 

7. RorRi: 1868-673=1195 kg/m3; 

e.i. 1m3 betonis Sedgenilobaa: 

cementi – 367 kg;     qviSa – 673 kg; 

wyali – 165 l;       RorRi – 1195 kg; 

magaliTi. gaviangariSoT 800 markis betonis Sedgeniloba 

Semdegi monacemebis mixedviT: portlandcementi 600, msxvili 

Semvsebi granitis RorRi marcvlebis udidesi sisxoTi 20 mm da 

kvarcis qviSa sisxos moduliT 2,12 (saSualo qviSa). betonis 

narevis Zvradoba 3_5sm; Tburi damuSavebis Semdeg moTxovnilia 

betonis simtkice markis 70%, vsargeblobT (3.8.) formuliT: 

33,0
800/6002,01

800/6005,0
R/R2,01

R/R
=

⋅+
⋅

=
+

=
bc

bc0,5
w/c ; 

w/c=0,33-is, RorRis marcvlebis udidesi sisxos (20 mm) da 

narevis Zvradobis (3-5sm) mixedviT cxril 3.10-dan virCevT 1m3 

betonis Sedgenilobas: cementi – 650 kg; qviSa – 340 kg; RorRi – 

1215kg; wyali – 195l; 

amis Semdeg amowmeben betonis narevis Zvradobas da Tu igi 

tolia an axlosaa 3-5sm-is mniSvnelobasTan, amzadeben 

sakontrolo nimuSebs da sazRvraven betonis simtkices. 

 

3.2.3. msubuqi betonis Sedgenilobis gaangariSeba 

 

msubuq Semvsebebze damzadebuli msubuqi betonis 

Sedgenilobis angariSi ufro rTulia, vidre Cveulebrivi 

betonebis. es garemoeba aixsneba msubuqi betonebisadmi 

gazrdili moTxovnilebebiT mZime betonebTan SedarebiT. kerZod, 

msubuqi betonebisaTvis aucilebelia winaswargansazRvruli 

simkvrivis uzrunvelyofa, rac Tavis mxriv maRalxarisxiani 

msubuqi Semvsebebis gamoyenebas moiTxovs. amgvarad, msubuqi 

betonebis Sedgenilobis daproeqtebisas mniSvnelovania 
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simkvrivisa da simtkicis maCveneblebis urTierTxelsayreli 

damokidebuleba. 

msubuqi betonebis Sedgenilobis dagegmarebisas unda 

gaviTvaliswinoT agreTve, rom maTi simtkice limitirebulia 

msxvili Semvsebis simtkiciT. mocemuli forovani Semvsebis 

SemTxevaSi betonis simtkice SeiZleba gaizardos mxolod 

garkveul zRvramde, romlis Semdegac duRabis simtkice sul 

ufro nakleb gavlenas axdens betonis simtkiceze da es 

ukanaskneli mTlianad damokidebuli xdeba msxvili Semvsebebis 

simtkiceze. amgvarad, garkveul forovan Semvsebebze SeiZleba 

davamzadoT iseTi simtkicisa da simkvrivis msubuqi betoni, ris 

saSualebasac mocemuli Semvsebis maxasiaTeblebi iZlevian. 

amitom winaswar anxorcieleben wvrili da msxvili forovani 

Semvsebebis vargisianobis Sefasebas gansazRvruli maxasiaTeb-

lebis mqone msubuqi betonis dasamzadeblad. 

1. cementis saorientacio markebi mocemulia cxrilSi 3,12-Si 

xolo xarjebi Semvsebebis Tvisebebis, cementisa da betonis 

simtkiceebis mixedviT aiReba cxrili 3.13-dan. 
cxrili 3.12 

cementis rekomendebuli da dasaSvebi markebi msubuqi  

betonebis dasamzadeblad 

cementis marka kgZ/sm2 betonis 
saproeqto marka 

kgZ/sm2 
rekomendebuli dasaSvebi 

25_50 
50_100 
150_200 
250_300 
350_400 

300 
400 
400 

400_500 
500_550 

200 
300 

300_500 
400_600 
500_600 

 
cxrili 3.13. 

forovan Semvsebebze damzadebuli konstruqciul-Tbosaizolacio 

msubuqi betonis cementis saorientacio xarjebi* 

400 markis cementis xarji, betonis saproeqto 
markaze damokidebulebiT (kgZ/sm2) 

msubuqi betonis 
moculobiTi 
masa, kg/m3 50 75 100 

800 230/_ 260/_ _ 

900 220/265 240/_ 280/_ 

1000 210/250 225/300 260/_ 

1100 200/240 215/275 240/340 
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1200 _/230 210/260 225/310 

1300 _/225 _/250 210/280 

1400 _/220 _/240 200/265 

1500 _/215 _/230 _/255 

* - mricxvelSi moyvanilia monacemebi, xreSismagvari forovani 

SemvsebebisaTvis, mniSvnelSi – RorRismagvari forovani SemvsebebisaTvis. 
 

cementis xarjs iReben sami sacdeli narevisaTvis; romel-

Tagan erTi narevisaTvis iReben cxrilSi moyvanili monacemebze 

25%-iT met mniSvnelobebs, xolo meore narevisaTvis 25%-iT 

nakleb mniSvnelobebs. mesame narevs ki amzadeben cxrilSi 

aRniSnul monacemebze dayrdnobiT. 

cxrili 3.14-Si moyvanilia konstruqciuli Tbosaizolacio 

betonis cementis xarjis saorientacio mniSvnelobebi. 
 

 

cxrili 3.14. 

 

konstruqciuli msubuqi betonis cementis xarjis saorientacio 

mniSvnelobebi (gasacemi simtkicea saproeqto markis 70%). 

 

cementis xarji kg/m3, Semdegi markebisas betonis 
marka 
kgZ/sm2 

konusis 
jdena, 

sm 

sixiste, 
wm 300 400 500 550 600 

150 5-10 
1-4 
_ 
_ 

_ 
_ 

5-10 
11-20 

340 
310 
290 
270 

300 
270 
260 
240 

260 
240 
230 
210 

_ 
_ 
_ 
_ 

_ 
_ 
_ 
_ 

200 5-10 
1-4 
_ 
_ 

_ 
_ 

5-10 
11-20 

420 
390 
370 
340 

370 
340 
320 
300 

320 
300 
280 
260 

_ 
_ 
_ 
_ 

_ 
_ 
_ 
_ 

250 5-10 
1-4 
_ 
_ 

_ 
_ 

5-10 
11-20 

_ 
_ 
_ 
_ 

420 
400 
370 
340 

380 
350 
330 
300 

350 
330 
310 
280 

_ 
_ 
_ 
_ 

300 5-10 
1-4 
_ 
_ 

_ 
_ 

5-10 
11-20 

_ 
_ 
_ 
_ 

500 
460 
430 
390 

420 
380 
360 
330 

390 
360 
340 
310 

370 
340 
320 
300 

400 5-10 
1-4 
_ 
_ 

_ 
_ 

5-10 
11-20 

_ 
_ 
_ 
_ 

_ 
_ 
_ 
_ 

480 
440 
420 
390 

440 
410 
390 
360 

410 
380 
360 
330 

 102



konstruqciuli Tbosaizolacio betonebis cementis norma-

tiuli xarjebis cvlilebis koeficientebis cxrili, Sedgenilia 

msubuqi Semvsebebis simtkiceebis mixedviT (ix. cxrili 3.15) 
 

cxrili 3.15 

konstruqciuli msubuqi betonebis cementis normatiuli xarjebis 

cvlilebebis koeficientebis cxrili msubuqi Semvsebebis  

simtkiceebis mixedviT 

cementis xarjis cvlilebis koeficientebis 
mniSvnelobebi betonebisaTvis markiT kgZ/sm2 

msubuqi 
Semvsebebis marka 

simtkicis 
mixedviT, kgZ/sm2 

150 200 250 300 

75 
100 
125 
150 
200 
250 
300 

1,15 
1,0 
0,92 
0,89 
0,86 
_ 
_ 

_ 
1,15 
1,00 
0,92 
0,85 
0,77 
_ 

_ 
_ 

1,20 
1,00 
0,90 
0,80 
0,76 

_ 
_ 
_ 
_ 
1,0 
0,86 
0,82 

2. wylis xarjs winaswar niSnaven cxrili 3.16-is mixedviT an 

angariSoben formuliT: 

w=(ns . c)/100+Wmsxv . Kxarji/100         (3.10) 

sadac ns-cementis comis normaluri sisqea %-Si. c – 

cementis xarji, kg;  Wmsxv-msxvili Semvsebis wyalSTanTqmaa %-Si; 

Kxarji-Semvsebis xarjia, romelic ganisazRvreba angariSiT an 

SeirCeva cxrilebidan, kg; 
 

cxrili 3.16 

msubuq Semvsebebze da portlandcementze damzadebuli msubuqi 

betonebis asaduRabeblad saWiro wylis xarjis saorientacio 

mniSvnelobebi (Semvsebis marcvlebis udidesi sisxo 20 mm) 

wylis xarji l/m3, Semdegi Semvsebebis gamoyenebisas 
sxva bunebrivi 

forovani Semvsebebi 
maqsimaluri simtkiciT, 

mgpa 

konusis 
jdena, sm 

sixiste. 
wm keramziti 

da mkvrivi 
qviSa 

agloporitis 
an widis pemzis 

RorRi da 
qviSa 

>10 10≤  
5_10 
1_3 
_ 
_ 

_ 
10_20 
20_30 
60_100 

220_250 
210_230 
200_220 
160-180 

280_320 
260_290 
230_260 
190_220 

290_330 
270_300 
250_280 
210_240 

330_380 
320_370 
310_350 
290_310 

 

im SemTxvevaSi Tu Semvsebad gamoyenebulia 20-40 mm zomis 

RorRi, maSin wylis xarji unda Semcirdes saSualod 10_20 
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litriT. Tuki mkvriv qviSas cvlian forianiT, anda piriqiT, 

wylis xarjs Sesabamisad adideben an amcireben 30-50 litriT. 

3. msxvili da wvrili Semvsebebis xarji SeiZleba 

ganisazRvros Semdegi gamosaxulebiT: 

cS mSrali 15,1−= ρ ; 

sadac mSraliρ -msubuqi betonis winaswar mocemuli simkvrivea 

mSral mdgomareobaSi, kg/m3; 1,15c-cementis qvis masaa qimiurad 

bmuli wylis masis gaTvaliswinebiT, kg; 

4. Tu gaviTvaliswinebT msubuqi betonebis marcvlovani 

Sedgenilobis Sesaxeb SemuSavebul sxvadasxva rekomendacias, 

umjobesia gamoviTvaloT wvrili da msxvili Semvsebebis xarji 

fraqciebis mixedviT. ase magaliTad, keramzitis xreSze 

damzadebuli msubuqi betonebisaTvis misi Semcveloba betonSi an 

unda iyos 0,85m3/m3-ze naklebi, xolo qviSis Semcveloba narevSi 

aiReba cxrili 3.17-Si warmodgenili monacemebis mixedviT. 

 

cxrili 3.17. 

qviSis minimaluri wili 
msxvili da wvrili 

Semvsebebis narevebSi. 

msubuqi betonis 
saxeoba 

msubuqi 
betonis 

moTxovnili 
markebi 

kumSvisas, 
kgZ/sm2 

Semvsebis 
zRvruli 
sisxo, mm 

forovani 
xreSi 

forovani 
RorRi 

Tbosaizolacio ≤ 25 40 
20 

0,25-0,3 
0,3-0,35 

0,3-0,35 
0,35-0,40 

konstruqciul-
Tbosaizolacio 

25-100 40 
20 
10 

0,35-0,40 
0,35-0,45 
0,45-0,55 

0,4-0,5 
0,4-0,55 
0,5-0,6 

konstruqciuli >100  20 
10 

0,4-0,5 
0,5-0,6 

0,45-0,55 
0,55-0,65 

 

magaliTi. SevirCioT 200 markis konstruqciuli  keramzit-

betonis Sedgeniloba, romlis simkvrivea 1800kg/m3; Semdegi 

masalebisagan: keramzitis xreSi fraqciiT 5_20mm, nayari 

simkvriviT 600kg/m3 da simtkiciT 150 kgZ/sm2 ; kvarcis qviSa 

moculobiTi simkvriviT mqvρ =1500 kg/m3, betonis narevis sixistea 

20wm; portlandcementis marka – 400; amasTan masalebi akmayofi-

leben standartis  moTxovnebs. betonis narevis Sedgenilobis 

gaangariSebis Tanmimdevroba: 
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1. cxrilebidan 3.14 da 3.15 virCevT cementis xarjs 

=239 kg/m3; 92,0260 ⋅
2. wylis xarji aiReba 3.16 cxrilidan w=200l/m3; 

3. msxvili da wvrili Semvsebebis xarji: 

   1525275-18002391,15-1800cS mSrali ==⋅=−= 15,1ρ kg/m3; 

4. qviSis wili Semvsebebis narevSi aiReba cxrili 3.17-dan. 

  r = 0,45=45%; e.i. 

  qv= 68645,01525 =⋅ kg/m3; 

5. keramzitis xreSi: 

  1525-686=839kg/m3; 

amrigad, keramzitbetonis winaswari Sedgenilobaa: cementi – 

239 kg; wyali – 200 l/m3; keramzitis xreSi - 839kg/m3; kvarcis 

qviSa – 686 kg/m3; 

keramzitobetonis moculobiTi masaa: 

180083915,1 =++⋅=++= 6862391,15xrqvcmSrP kg/m3; 

amis Semdeg amzadeben sacdel nimuSebs, 3 kubs zomebiT, 

15X15X15sm (Semkvrivebuli betonis moculoba am kubebisaTvis 

daaxloebiT 10 dm3 tolia). danakargebis gaTvaliswinebiT narevs 

daaxloebiT 25%-iT meti odenobiT amzadeben e.i. Semkvrivebuli 

narevis moculoba unda Seadgendes: 

;5,1225,11 33 dm0dm =⋅ ; 

ganvsazRvrT masalebis xarji erTi anarevisaTvis: 

cementi:               kg;3
1000

2395,12
=

⋅
 

keramzitis xreSi:    kg5,10
1000

8395,12
=

⋅
; 

kvarcis qviSa:        kg95,7
1000

6365,12
=

⋅
; 

wyali:                l50,2
1000

2005,12
=

⋅
; 

gaviangariSoT Semvsebebis xarji moculobebis mixedviT: 

kvarcis qviSa: 3m0053,0
1500

95,7
=  daaxloebiT 5,3l. 

keramzitis xreSi: 
3m0175,0

600
5,10
=  daaxloebiT 17,5l. 

sul iqneba 5,3 + 17,5 = 22,8l; 
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amis Semdeg mzaddeba betonis narevi da ganisazRvreba misi 

sixiste. davuSvaT igi aRmoCnda 23 wm. xolo axladgamkvrivebuli 

betonis masa ki 1960 kg/m3; 

vangariSobT masalebis faqtiur xarjebs 1m3 Semkvrivebul be-

tonze da msubuqi betonis mosalodnel simkvrives mSral mdgo-

mareobaSi. yvela masalis xarjis jami erTi anarevisaTvis iqneba: 

c+qv+xr+w=3+10,5+7,95+2,5=23,95 kg 

masalebis faqtiuri xarjebi 1m3 Semkvrivebuli betonisaTvis 

iqneba: 

cementi:               kg245
95,23

19603
=

⋅
; 

keramzitis xreSi:    kg859
95,23
19605,10

=
⋅

; 

kvarcis qviSa:        kg651
95,23
196095,7

=
⋅

; 

wyali:                l;205
95,23

19605,2
=

⋅
 

sul  1960 kg; 

vangariSobT mosalodnel moculobiT masas aRniSnuli 

msubuqi keramzitobetonisaTvis mSral mdgomareobaSi: 

 651859245mSrali 179215,1 =++⋅−ρ kg/m3; 

amgvarad, msubuqi betonis es Sedgeniloba SeiZleba miviRoT 

rogorc amosavali. betonis optimaluri Sedgenilobis dadgenis 

mizniT, e.i. sasurveli Tvisebebis da maxasiaTeblebis msubuqi 

betonis misaRebad cementis minimaluri xarjiT, aucilebelia 

davamzadoT kidev sami anarevi cementis xarjiT 1,15, 1 da 0,85 

cementis sawyisi raodenobidan. e.i. cementis xarji 1 m3 msubuq 

betonSi toli unda iyos 282, 245 da 208 kg-isa. analogiurad 

viqceviT Semvsebebis SemTxvevaSi. wylis xarji yvela 

anarevisaTvis miRebulia 200l/m3; magram narevis damzadebis 

procesSi axdenen mis koreqtirebas ise, rom betonis narevebs 

hqondeT erTnairi sixiste. dadgenili reJimiT nimuSebis 

gamyarebis Semdeg maT gamocdian kumSvaze da miRebuli Sedegebis 

mixedviT niSnaven msubuqi betonis optimalur Sedgenilobas. 

forizebuli msubuqi betonebis Sedgenilobas aseve SeirCeven 

saangariSo-eqsperimentuli meTodiT: angariSoben aranakleb 3 

 106



Sedgenilobisa, romlebic erTmaneTisagan gansxvavdebian 

cementis, msxvili Semvsebis, qviSis da forebSemqmneli danamatis 

xarjiT; amzadeben da gamocdian sakontrolo nimuSebs; Semdeg 

azusteben masalebis faqtiuri xarjis monacemebs 1m3 betonze da 

miRebuli monacemebiT niSnaven forizebuli betonis samuSao 

Sedgenilobas. 
 

3.2.4. ujredovani betonebis Sedgenilobis daproeqteba 

Sedgenilobis gaangariSeba xorcieldeba saangariSo-eqsperi-

mentuli meTodiT moqmed samSeneblo normebTan SesabamisobaSi. 

1. adgenen C-s mniSvnelobas, romelic narevSi kaJmiwa 

komponentis fardobaa SemkvrelTan (cxrili 3.18). 
cxrili 3.18. 

C-s mniSvnelobebi 

ujredovani betonis narevSi kaJmiwa komponentis 
fardoba SemkvrelTan, masis mixedviT 

Semkvreli 
avtoklavuri 
betonisaTvis 

uavtoklavo betoni nacar-
watacze 

cementisa da 
cementkiris 

kiris 
kirbelitovani 

kirwidiani 
maRalfuZiani nacris 

widatutovani 

0,75; 1; 1,25; 1,5; 1,75; 2 
3; 3,5; 4; 4,5; 5,5; 6 

1; 1,25; 1,5; 2. 
0,6; 1; 1,25 
0,75; 1; 1,25. 
0,1; 0,15; 0,20; 

0,75; 1; 1,25 
_ 
_ 

0,6; 0,8; 
_ 
_ 

2. vangariSobT masalebis xarjs anarevze: 

Semkvrelis xarji: 

)]1(/[ CKV c +⋅= mSraSemk. ρ  (kg);                (3.11.) 

kaumiwa Semvsebis xarji (kg). 

SkaJm. = Semk. C; 
wylis xarji (l) 

w=(Semk.+SkaJ ) (⋅ w/m); 

sazRvraven wylisa da myari fazis fardobas w/m, romelic 

uzrunvelyofs narevis winaswar moTxovnil denadobas, amasTan 

akmayofilebs cxrili 3.19-Si moyvanil moTxovnebs, narevis 

yalibidan gantvirTvis momentSi misi temperaturis 

gaTvaliswinebiT. 

zemoTmoyvanil formulebSi: mSrρ - ujredovani betonis 

simkvrivea mSral mdgomareobaSi, kg/m3; -koeficienti, romelic CK
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iTvaliswinebs qimiurad bmul wyals, =1,1; w/m-wyalmyari 

fardoba, miiReba qviSaze damzadebuli ujredovani betonebisaT-

vis w/m=0,5, nacarze damzadebuli betonisaTvis w/m=0,6 da a.S; V -

narevis moculoba, m3; 

CK

3. sazRvraven forwarmomqmnelis raodenobas anarevze: 

                      ;)/( VKαwff =                          (3.12) 

sadac, α  aris formawrmomqnelis gamoyenebis koeficienti 

α =  V-ujredovani betonis narevis moculoba; m3 ;85,08,0 ÷ K - 

formawarmomqmnelis gamosavlianobis koeficienti (forebis 

moculobis Sefardeba formawarmomqmnelis masasTan, l/kg), 

aluminis fxvnilisaTvis K =1390l/kg. qafwarmomqmnelisaTvis 

l/kg; fw-ujredovani betonis narevis winaswari forianoba. 20=K

                    fw w/ma
mSr +−= W(1

CK
ρ

                      (3.13) 

sadac mSrρ - aris ujredovani betonis simkvrive mSral mdgo-

mareobaSi, kg/m3, -koeficienti, romelic iTvaliswinebs masa-

laSi SekavSirebul wyals; Wa-1kg mSrali narevis absoluturi 

moculoba, portlandcementis gamoyenebisas Wa-0,38_0,48l, (mcire 

mniSvnelobebi miiReba kvarcis qviSis gamoyenebis SemTxvevaSi, 

maRali mniSvnelobebi nacris gamoyenebisas). 

CK

cxrili 3.19 

ujredovani betonis narevis denadoba 

narevis ganRvris diametri, sm 

ujredovani betonis 
moculobiTi masa, 

kg/m3 

cementis, 
cement-
kiris, 

wyaltute 
Semkvrelze 

kiris, kirwida 
da kirbelitovan 

Semkvrelze 

maRalfuZian nacris 
Semkvrelze 

Camosxmis teqnologia 

38 
34 
30 
26 
22 
18 

30 
25 
23 
21 
19 
17 

_ 
25 
23 
21 
20 
18 

vibraciuli tqnologia 

 
300 
400 
500 
600 
700 
800 
 

500 
600 
700 
800 

15 
13 
11 
9 

_ 
_ 
_ 
_ 

_ 
_ 
_ 
_ 
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4. sacdeli anarevisaTvis sazRvraven mSrali masalebis, 

danamatebisa da wylis xarjs. amasTan mxedvelobaSi iReben ara 

marto ujredovani betonis Tvisebebs, aramed misi gamyarebis 

pirobebs – afuebis temperaturas da Sekvris dros. 

masalebis xarjs erT anarevze V moculobiT sazRvraven 

formulebiT: 

 

;)/( VKPP ⋅= SmSrmSr     (3.14) 

);1/( CPP += mSrSemk     (3.15) 

;nPP ⋅= Semkvc      (3.16) 

);1( nPP −⋅= Semkvk      (3.17) 

100)/( ⋅=⋅ fkks APP     (3.18) 

w/mmSrw ⋅= PP ;     (3.19) 

)skcmSrkaJ PPPP +−= ( ;    (3.20) 

sdac  aris inertuli masalebis xarji; V – erTdroulad 

dayalibebuli nakeTobebis mocemuli moculoba gadidebuli 7-

10%-iT individualuri yalibebisaTvis da 3-5%-iT masivebisaTvis; 

n-cementis wili Sereul SemkvrelSi; 

mSrP

SemkvP - Semkvrelis masa; 

-s faqtiuri Semcveloba sasaqonlo kirSi (aqtivoba); -

sasaqonlo kiris masa, romelic Seicavs 100% CaO; -kaJmiwa 

komponentis masa; - wylis masa. - sasaqonlo kiris masa; - 

masis zrdis koeficienti, romelic gamowveulia SekavSirebuli 

wyliT =1,1; 

CaOA −f

K

kP

SK

kaJP

wP

mSr

skP

Sek ρ - ujredovani betonis simkvrive, gamomSrali 

mudmiv masamde. 

cdebis Catarebisas, saangariSo damokidebulebebis misaRebad 

realur masalebze, aRebuli konkretuli warmoebisaTvis, 

sacdeli anarevebisaTvis, masalebis gasaSualoebuli xarji 

SeiZleba miviRoT 3.20 cxriliT. 
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cxrili 3.20 

masalebis gasaSualoebuli xarji ujredovani betonebisaTvis 

xarji, kg 

ujredovani 
betonis 
saxe 

b
et

o
ni

s
 m
o
c
. 

s
im
kv
r
iv
e,
 

kg
/m

3 

ki
r
d
u
R
ia
 

70
%
 

aq
t
iv
o
b
iT

 

c
em
en
t
i 

d
af

qu
l
i 

qv
iS

a 

na
c
ar

w
at

a
-c

i 

T
ab

aS
ir

i 

airsilikati 

350 
500 
600 
700 
800 

72 
110 
130 
142 
162 

_ 
_ 
_ 
_ 
_ 

247 
345 
425 
494 
564 

_ 
_ 
_ 
_ 
_ 

3 
5 
6 
6 
7 

airnacar 
silikati 

350 
500 
600 
700 
800 

72 
110 
130 
142 
162 

_ 
_ 
_ 
_ 
_ 

_ 
_ 
_ 
_ 
_ 

247 
345 
415 
494 
564 

3 
5 
6 
6 
7 

Sereul 
Semkvrelze 
dafquli 
qviSis 

gamoyenebiT 

350 
500 
600 
700 
800 

36 
90 
110 
130 
140 

36 
90 
110 
120 
140 

247 
275 
325 
386 
446 

_ 
_ 
_ 
_ 
_ 

3 
4 
5 
6 
7 

igive 
nacris 

gamoyenebiT 

350 
500 
600 
700 
800 

49 
70 
80 
100 
120 

80 
115 
130 
150 
170 

_ 
_ 
_ 
_ 
_ 

190 
275 
325 
386 
436 

3 
4 
5 
6 
7 

airbetoni 

350 
500 
600 
700 
800 

_ 
_ 
_ 
_ 
_ 

140 
220 
260 
300 
350 

170 
236 
285 
336 
376 

_ 
_ 
_ 
_ 
_ 

3 
4 
5 
6 
7 

 

3.3. rkinabetonis nakeTobebis dayalibeba 

3.3.1. dayalibebis meTodebis SerCeva 

dayalibebis efeqturi meTodebis SesarCevad aucilebelia 

winaswar ganisazRvros mTeli rigi teqnologiuri monacemebi: 

nakeTobebis nomenklatura, sayalibe xazis wliuri mwarmoeb-

loba, masalebis xarji produqciis erTeulze, moTxovna 

orTqlze, eleqtroenergiaze, SekumSul haerze da a.S. 

mowinave sawarmoebis muSaobis analizi gviCvenebs, rom erTi 

da igive pirobebSi erTnairi tipzomis nakeTobebis damamzade-

beli stenduri, nakadur – agregatuli da konveiruli xazebi 

sxvadasxva teqnologiur – ekonomikuri maCveneblebiT xasiaTde-

bian. stenduri teqnologiis pirobebSi Sromis did danaxarjeb-

Tan gvaqvs saqme, magram kapitaldabandebebi minimaluria. 
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konveieruli teqnologiisaTvis mcire SromatevadobasTan erTad 

kapitaldabandebebi maqsimaluria, xolo nakadur – agregatuli 

teqnologiisaTvis damaxasiaTebelia stendurTan SedarebiT 

naklebi SromiTi da kapitaluri danaxarjebi. 

rkinabetonis nakeTobebis mcireseriuli warmoebis dros, 

mcire da saSualo simZlavris qarxnebSi ufro xelsayrelia 

nakadur – agregatuli warmoebis xerxi. SedarebiT martivi 

teqnologiuri aRWurviloba, mcire sawarmoo farTobebi da 

mcire kapdanaxarjebi gvaZlevs saSualebas miviRoT 1m2 sawarmoo 

farTobidan mza produqciis sakmaod maRali anarTmi. 

kapitaluri danaxarjebis simciriT upiratesia stenduri 

meTodi: aRWurvilobis simartive, maTi dabali energotevadoba, 

sxvadasxva tipzomis nakeTobebis warmoebaze gadasvlis siiole, 

minimaluri satransporto operaciebi _ warmoadgens stenduri 

teqnologiis ZiriTad upiratesobebs. Tumca nakeTobebis hori-

zontaluri dayalibebisas stendebze, maTi ganlageba xdeba sak-

maod did sawarmoo farTobebze. meqanizaciis dabali done 

ganapirobebs maRal Sromatevadobas, romelic daaxloebiT 2 – 3 

– jer aRemateba nakadur – agregatuli teqnologiiT nakeTo-

bebis dayalibebisas saWiro Sromatevadobas. yvela es CamoTv-

lili faqtori saTuos xdis gadaxurvis filebisa da panelebis, 

sakedle blokebisa da panelebis, saZirkvlis blokebis da 

filebis stenduri teqnologiiT masiurad damzadebis mizanSewo-

nilobas. Tumca am nakeTobebis mcire da saSualo wliuri 

moculobebiT warmoebisas es meTodi SesaZloa yvelaze raciona-

luric ki aRmoCndes. stenduri meTodi mizanSewonilia agreTve 

droebiT, sapoligono danadgarebze nakeTobaTa damzadebis 

dros. 

stenduri meTodis gamoyenebis racionaluroba da efeqturo-

ba izrdeba nakeTobebis masis da zomebis zrdasTan erTad, 

radgan maTi gadaadgileba erTi teqnologiuri postidan meoreze 

araxelsayrelia da praqtikulad rTulad gansaxorcielebelia. 

stendur danadgarebze ayalibeben wamweebs da koWebs 

romelTa sigrZe > 18m; xidebs masiT > 100 tona, TaRebs da sxva 

unikalur rkinabetonis elementebs, romlebic Zlier didi masiT 

gamoirCevian. amiT ganisazRvreba stenduri meTodis teqnikur – 

ekonomikuri upiratesoba aRniSnuli tipis nakeTobebis dayalibe-

bisas. 

mniSvnelovania agreTve, rom warmoebis stenduri meTodis 

dros aRWurvilobas iolad SeiZleba Cautardes demontaJi da 
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gadatanil da awyobil iqnas mSeneblobis nebismier sxva ubanze. 

stendis mwarmoebloba damokidebulia masze nakeTobis daxanebis 

periodze. 

winaswardaZabuli wrfivi konstruqciebis (wamweebis, koWebis) 

warmoebis gamocdileba mokle stendebze da Zalovan yalibebSi 

saSualebas gvaZlevs SevamciroT sawarmoo cikli erT d/R – mde 

da avamaRloT mwarmoebloba 1,5 _ 2 – jer. am tipis 

konstruqciebis damzadeba Zalovan yalibebSi SegvaZlebinebs 

malSi erTdroulad movaxdiniT praqtikulad sxvadasxva tipis 

nakeTobebis nebismieri raodenobiT dayalibeba, xolo gadawyoba 

vawarmooT muSaobis Seuwyvetliv, erTi yalibis meoreTi 

Secvlis gziT. 

konveieruli meTodiT warmoebis organizaciis dros uzrun-

velyofilia Sromisnayofierebis amaRleba da mza produqciis 

gamoSvebis Seuferxebloba, teqnologiuri mowyobilobebis ufro 

srulad da mTeli datvirTviT gamoyenebis safuZvelze. Tumca 

konveieruli teqnologia Zalian did kapitalur dabandebebs 

moiTxovs. am meTods axasiaTebs nakeTobis damzadebis procesSi 

misi iZulebiTi gadaadgileba erTi postidan meoreze. aq 

meqanizaciis done maRalia, amitom es meTodi gamoiyeneba ufro 

mZlavr sawarmoebSi, vidre stenduri da nakadur – agregatuli. 

igi ufro racionaluria iseT qarxnebSi, sadac SezRuduli 

nomenklaturis da tipzomis mixedviT minimaluri raodenobis 

nakeTobebis masiuri gamoSveba xdeba. konveieruli teqnologia 

warmatebiT gamoiyeneba brtyeli konstruqciebis _ gadaxurvis 

panelebis da filebis, aseve gare sakedle panelebis, zewrebis, 

tixrebis da sxva nakeTobebis dasamzadeblad. maTi warmoebis 

teqnologiuri xazebi saSualebas iZlevian davamzadoT panelebi 

maRali saqarxno mzaobiT, dayalibebis da mopirkeTebis 

procesebis maqsimaluri meqanizaciiT. betonis Sesamkvriveblad 

rekomendebulia vibrorezonansuli meTodi horizontalurad 

mimarTuli rxevebiT. betonis gamyarebis dasaCqareblad 

Semkvrelis saxiT xSirad gamoiyeneba swrafmyarebadi cementebi, 

xolo Tburi damuSaveba avtomatizebulia da xorcieldeba 

Termoyalibebis paketebSi. 

Txelkedlian da brtyel nakeTobebs (tixris panelebi, Siga 

sakedle panelebi, diafragmebi, gadaxurvis brtyeli filebi da 
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sxva) amzadeben vertikalur mdgomareobaSi, kasetur yalibebSi. 

sayalibe saamqros sawarmoo farTobis xvedriTi wili kaseturi 

meTodis gamoyenebis SemTxvevaSi yvelaze minimaluria, 

magaliTad, erT kasetaSi, romelic daaxloebiT 20 m2 farTobzea 

ganTavsebuli SesaZlebelia 12 nakeTobis dayalibeba (TiTo 

nakeTobis farTobi SeiZleba 12 – 16 m2 – is toli iyos). 

vibrobaqnebis da gasaorTqli kamerebis ararseboba warmoadgens 

kaseturi teqnologiis mniSvnelovan Rirsebas. Tumca am 

meTodsac aqvs Tavisi naklovanebebi: betonis gamkvriveba kasetis 

Rrma nakveTurebSi SesaZlebelia mxolod Zvradi narevebis 

gamoyenebisas; sasurveli simtkicis betonis misaRebad ki 

cementis xarjis zrdaa aucilebeli. 

kaseturi teqnologiis naklad SeiZleba CaiTvalos agreTve 

nakeTobebis nomenklaturis SezRuduloba, kasetaSi mxolod 

brtyeli da mTliani kveTis nakeTobebis damzadebis SesaZleblo-

baa da a. S. kaseturi teqnologiis rigi mniSvnelovani 

uaryofiTi mxareebis (kasetis nakveTurebis urTierTdakavSirebu-

leba; kasetis mosamzadebeli procesebis avtomatizaciis da 

meqanizaciis ganxorcieleba, armaturisa da betonis Cawyobis 

sirTule da sxva) aRmofxvra SesaZlebelia kasetur – CarCovani 

teqnologiis da vertikalur – gadasaadgilebeli yalibebiT 

aRWurvili konveieruli xazebis danergviT da sxva. 

daaxloebiT igive Rirsebebi da naklovanebebi gaaCnia 

nakeTobebis dayalibebis meTods vibrosaglinav dganebze. igi 

gamoirCeva teqnologiuri procesis maRali meqanizaciis 

xarisxiT, magram moiTxovs did kapitalur danaxarjebs. 

teqnologiuri sqemebis da nakeTobebis damzadebis meTodebis 

SerCeva mraval faqtorzea damokidebuli, romelTa Soris 

wamyvani pozicia ukaviaT qarxnis sawarmoo simZlavres, 

nakeTobebis saxes da zomebs, maT konfiguracias, procesebis 

meqanizaciis da avtomatizaciis ganxorcielebis SesaZleblobas, 

gamoyenebuli betonis narevebis maxasiaTeblebs da sxv. 

zemoTCamoTvlili faqtorebis gaTvaliswinebiT saboloo jamSi  

mocemuli konkretuli SemTxvevisaTvis SeirCeva racionaluri 

teqnologia. 
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3.3.2. sayalibe aRWurviloba 

 

nakeTobebis damzadebis procesi sayalibe danadgarebze 

Sedgeba betonis narevis Cawyobis da gamkvrivebis operaciebisa-

gan gadasaadgilebel an stacionalur yalibebSi. 

betonis Cawyoba xorcieldeba TviTmavali betonsarigeble-

biT an betonCamwyobebiT. betonis narevis yalibSi mosaTavseb-

lad rekomendebulia Semdegi betonCamwyobebis gamoyeneba: a) 

mudmivi sisqis mcire nakeTobebis dasayalibeblad _ bunkerebiani 

betonCamwyobebi, romlebic aRWurvilni arian mkvebavebiT, 

uzrunvelyofen ra betonis narevis Tanabarzomier gadanawile-

bas da maTi zedapiris mosworebas; b) wibovani filebis 

dasayalibeblad _ betonCamwyobebi maRaros tipis mkvebavebiT, 

romlebic uzrunvelyofen betonis narevis ganawilebas Tanabar 

Sreebad, xolo wiboebsa da Sesqelebul adgilebSi e.w. muTaqebis 

warmoqmnas; g) zomagrZeli Txelkedliani nakeTobebis (koWebis, 

rigelebis da sxv.) dasayalibeblad vertikalur yalibebSi _ 

betonCamwyobebi ybiani CamketiT da bunkeris gamosasvleli 

naxvretiT. d) wamwis tipis nakeTobebis dasayalibeblad 

horizontalur mdgomareobaSi _ betonCamwyobebi bunkeris ganivi 

gadaadgilebiT (betonCamwyobis moZraobis mimarT). betonsarigeb-

lebi gadaadgildeba moZravi Tvlebis saSualebiT wamweze. isini 

aRWurvilia 1 – 1,5 m3 moculobis mqone bunkerebiT. 

ufro srulyofilia betonCamwyobebi, romlebic aRWurvilni 

arian betonis narevis Tanabarzomieri gamotvirTvis, ganawilebis 

da yalibebis mTels perimetrze zedapiris mosasworebeli 

mowyobilobebiT. betonCamwyobebis ZiriTad muSa meqanizmad 

gvevlineba vibroRaruli an lenturi mkvebavebi. lenturi 

mkvebavebiT aRWurvili betonCamwyobebi betonis narevs anawilebs 

yalibis mTel siganeze, rasac garkveuli upiratesoba aqvs 

vibroRaruli mkvebaviT SeiaraRebul betonCamwyobTan SedarebiT. 

manqana – mowyobilobebis ukeT gamoyenebis da nakeTobebis 

dayalibebis procesis meqanizaciis mizniT, aucilebelia betonis 

narevis dozireba moculobis an masis mixedviT, xolo Semdeg ki 

betonCamwyobebSi CatvirTva dasayalibebeli nakeTobis betonis 

moculobis mixedviT. 
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amwe – satransporto saSualebebis gantvirTvis mizniT, 

sayalibe saamqroebSi, mizanSewonilia yalibdamwyobis gamoyeneba. 

yalibdamwyobi asrulebs yalibis vibrobaqanze moTavsebis da 

dayalibebuli nakeTobiani yalibis vibrobaqnidan moxsnis 

operaciebs. 

betonis narevis gamkvriveba. erT – erT ZiriTad teqnolo-

giur operacias, nakeTobaTa dayalibebis dros, warmoadgens 

betonis narevis gamkvriveba, romelic mniSvnelovnad 

gansazRvravs betonis ZiriTad Tvisebebs (yinvamedegoba, 

wyalSeRwevadoba da sxva) betonis narevis Seumkvrivebloba 1% - 

iT iwvevs betonis simtkicis klebas 5 – 7%. arsebobs betonis 

narevis Semkvrivebis Semdegi meTodebi: vibrogamkvriveba, 

centrifugireba, dawnexa, gorgolaWebiT datkepna da sxv. magram 

ZiriTadad nakeTobebi mzaddeba vibraciis gamoyenebiT. cnobilia, 

rom axlad damzadebul betonis narevs aqvs fxvieri, 

arastabiluri struqtura, romelic xasiaTdeba maRali 

forianobiT da SeRweuli haeris mniSvnelovani moculobiT. 

aqedan gamomdinare, erTgvarovani simkvrivisa da simtkicis 

betonis misaRebad aucilebeli pirobaa betonis narevis 

gamkvriveba nakeTobis dayalibebis stadiaze. 

dayalibebis da Semkvrivebis procesSi betonis narevis 

nawilakebi moTavsebulia Zalovani velis moqmedebis qveS, 

romelic Sedgeba nawilakebis simZimisa da gare Zalebis 

moqmedebisagan (wneva, dartymebi, SenjRreva, rxeviTi moZraoba). 

amasTan nawilakebi moTavsebulia sistemaSi arsebuli Siga 

Zalebis moqmedebis qveS [blanti, mSrali xaxunis, 

molekulebSorisi (van-der – vaalsis) SeWidebis, kapilaruli 

wnevis da sxv.] romlebic gansazRvraven betonis narevis fizikur 

– meqanikur Tvisebebs, da reologiur maxasiaTeblebs. 

cxadia, rom denadi narevebis yalibSi Cawyobisa da 

gamkvrivebisaTvis sakmarisia mxolod simZimis Zalebi, betonis 

teqnologiaSi farTod gavrcelebuli narevis vibracia 

ZiriTadad mimarTulia iqiTken, raTa masSi gamovlindes simZimis 

Zalebis moqmedeba, mciredZvradi da xisti narevis gaTxevadebis 

Sedegad. betonis narevze vibraciuli impulsebis moqmedebiT 

mimdinareobs siblantis Semcireba da narevis gaTxevadeba, e.i. 

irRveva narevis sawyisi struqtura. vibraciis moqmedebiT narevi 

 115



gadadis blant – plastikur mdgomareobaSi, am dros narevi 

Tavisuflad ganiRvreba, kargad avsebs yalibs, TviTmkvrivdeba 

da iRebs mdgrad, ufro mkvriv struqturas. am procesSi 

Semvsebis marcvlebi ufro kompaqturad ganlagdeba, marcvlebSo-

risi sivrce Seivseba cementis comiT da duRabiT, rac 

gamoiwvevs haeris buStulebis gamodevnas da wylis garkveuli 

nawilis gamoyofas Semkvrivebuli narevis zedapirze. vibrogamam-

kvrivebeli manqanebis TiTqmis yvela konstruqcia Sedgeba deba-

lansuri an TviTbalansuri inerciuli tipis vibroamgznebebisa-

gan. cxrili 3.21-Si mocemulia vibroaRWurvilobis ZiriTadi 

tipebis maxasiaTeblebi danadgarebis muSaobis parametrebze 

damokidebulebiT. 
cxrili 3.21. 

betonis narevis gamamkvrivebeli vibroaRWurvilobebis  

ZiriTadi maxasiaTeblebi 

aRWurvilobis muSaobis parametrebi 
aRWurvilobis dasaxeleba sixSire, 

hc 
amplituda, mm aCqareba, m/wm2 

kiduli, eleqtromeqanikuri 
vibratorebi 

50_100 0,1_0,3 30_40 

siRrmuli da kiduli eleq-
tromeqanikuri vibratorebi 

100_200 
50_100 

0,1_0,4 
0,1_0,3 

100_200 
30_40 

vibrosacmebi 50 0,4_0,7 30_40 

vibrobaqnebi 50 0,3_0,7 30_40 

vibrobaqnebi jorgiliT 50 0,3_0,7 30_40 

vibroStampebi 50 0,4_0,7 30_40 

kiduli eleqtromeqanikuri 
vibratorebi 

50_10 0,1_0,3 30_40 

pnevmaturi vibratorebi 100_150 0,1_0,4 40_70 

gamkvrivebis efeqturi reJimebi SeirCevian, rogorc sixSiris, 

aseve rxevebis asimetriis mixedviT. 

xSiradarmirebul, Txelkedlian konstruqciebSi, aseve 

superplastifikatorebis gamoyenebisas, miiReba Zvradi betonis 

narevebi. maTi gamkvriveba xorcieldeba dabalsixSiriani, 

rxevebis simetriuli reJimis mqone aRWurvilobiT. 

vibraciis zemoqmedebiT betonis narevSi mcirdeba blanti da 

mSrali xaxunis Zalebi, rxevis amplitudis gazrdis Sedegad 

irRveva narevis nawilakebs Soris arsebuli SemakavSirebeli 
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Zalebi, xolo rxevis sixSiris momatebiT mcirdeba narevis 

blanti winaaRmdegoba betonis duRabovani mdgenelis 

tiqsotropuli gaTxevadebis xarjze. 

betonis narevis gamkvriveba pirobiTad SeiZleba davyoT or 

periodad: pirvel periodSi betonis narevis fxvieri struqtu-

risagan Camoyalibdeba mTliani, uwyveti garemo, e.i. xdeba 

Semvsebis msxvili da wvrili marcvlebis urTierTgadaadgileba 

da gadawyoba, Sesabamisad xaxunis Zalebis daZleva. am periodSi 

xdeba betonis struqturuli karkasis Camoyalibeba. pirveli 

etapis xangrZlivoba Zvradi betonis narevebisaTvis Seadgens 

3_5wm, xolo xisti narevebisaTvis (0,3-0,5) s (sadac sixiste 

ganisazRvreba teqnikuri viskozimetris mixedviT). meore 

periodSi grZeldeba Semvsebis marcvlebis urTierTdaaxloeba 

da haeris darCenili buStulebis gamodevna. meore periodis 

xangrZlivoba ganisazRvreba (1,5-4)s. Zvradi narevebis SemTxvevaSi 

Semkvrivebis procesis dayofa periodebad ar xdeba, radgan 

narevis gamkvriveba Zalian swrafad mimdinareobs. 

betonis narevis Sesamkvriveblad gamoyenebulia harmoniuli, 

dartymiT-vibraciuli, dartymiTi da moculobiTi xasiaTis 

rxeviTi zemoqmedebis standartul-vibraciuli meTodebi: rxevebi 

50 hc sixSiriT da 0,3_0,5mm amplitudiT. am parametrebis dacvisas 

vibrobaqani axorcielebs wonasworobis mdgomareobasTan 

SefardebiT simetriul rxevebs. vibrogamkvrivebis efeturoba 

xasiaTdeba gamkvrivebis koeficientiT an betonis simtkiciT, 

radganac simtkice betonis simkvrivis funqciaa. sxva Tanabar 

pirobebSi, gamkvrivebis xarisxis kriteriumad SeiZleba 

CaiTvalos betonis narevis gamkvrivebis Tanabarzomiereba 

nakeTobis mTels moculobaze. vibrodamuSavebis reJimis 

ZiriTadi parametrebia: rxevis f sixSire, rxevis A amplituda da 

vibrirebis t dro. yoveli saxis betonisaTvis arsebobs am 

maCveneblebis Sesabamisi optimaluri mniSvnelobebi. 

Cveulebrivi betonis erTsixSiriani vibrirebisas rxevis 

sixSire 2800-3000 rx/wT-ia. rxevis optimaluri amplitudebi 

damokidebulia narevis sixistesa da Semvsebis udides sisxoze. 

rac ufro xistia narevi da msxvilia Semvsebi, miT ufro didi 

unda iyos rxevis amplituda. mkvriv Semvsebze damzadebuli 15-
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20wm sixistis narevebisaTvis, roca rxevis sixSire 3000 rx/wT^-

Sia rxevis amplituda unda iyos 0,35-0,4mm. rxevis amplitudis 

Semdgomi zrda iwvevs gamkvrivebis gauaresebas da gafxviereba-

sac ki. msubuqi betonis xisti narevebisaTvis saWiroa gavzardoT 

vibrirebis ara marto amplituda mZime betonis narevebTan 

SedarebiT, aramed misi xangrZlivobac. vibrogamkvrivebis efeqti 

damokidebulia rxevis aCqarebis sidideze. harmoniuli rxevebis 

dros misi formula ase gamoisaxeba: 

        a=(Aw2/g)g;                                                          (3.21.) 
sadac A aris rxevis amplituda, mm, g-simZimis Zalis (Tavisu-

fali vardnis) aCqareba, 9,81 m/wm2; W=2Пf; f-rxevis sixSire, hc. 
gamkvrivebis intensivoba gamoiTvleba formuliT: 

        U=A2f3 sm2/wm3;                          (3.22) 
A2f3 gamosaxuleba SeiZleba ase Caiweros. 

         A2f3=Af . Af  2;                                                      (3.23) 
sadac Af aris manZili, romelsac gaivlis merxevi nawilaki 

drois erTeulSi, e.i. rxevis-siCqare, xolo Af2-rxevis aCqarebaa. 
betonis narevebis umetesi nawilisaTvis asawyobi rkinabetonis 

warmoebaSi vibrirebis intensiuroba icvleba 80-dan 300 sm2/wm3-

mde, rxevis amplituda da sixSire ise unda iyos SeTanxmebulni, 

rom uzrunvelyofili iqnes nawilakebis aramilevadi rxeva. 

xisti da mciredZvradi narevebis gamkvrivebis harmoniuli 

rxevebis dros, aucilebelia vibrozemoqmedeba aCqarebiT 

aranakleb (5-7)g; xisti betonis narevebis gamkvriveba umjobesia 

Catardes sxvadasxva sixSiris reJimebiT. magaliTad, pirvel 

periodSi mizanSewonilia dabalsixSiriani – 10_20 hc rxevebis 

gamoyeneba, xolo meore periodSi 50_75 hc sixSiris simetriuli 

rxevebi. asimetriuli rxevebis dros pirvel periodSi rekomende-

bulia mcire asimetria 1-2, xolo meore periodSi ki -5-7, 10-20 hc 

sixSiris dros. dabalsixSiriani reJimebi, asimetriis sididiT 3-

5, mizanSewonilia gamoviyenoT msubuqi betonis narevebis 

gasamkvriveblad. Zvradi an plastificirebuli betonebis nareve-

bis gasamkvriveblad gamoiyeneba harmoniuli rxevebi sixSiriT 

araumetes 25 hc-isa, an asimetruli rxevebi 2 hc-mde sixSiriT, 

raTa ar moxdes narevebis ganSreveba, maTi dabali siblantisa 

da SeWidulobis gamo. 
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vibrirebis xangrZlivoba damokidebulia betonis narevis 

rxevis intensivobaze da sixisteze, igi meryeobs ramdenime 

wamidan 3-5 wT-mde. intensiurobis zrdiT gamkvrivebis xangrZli-

voba mcirdeba da piriqiT, Semcirebisas izrdeba. 

narevis Zvradoba unda SevarCioT nakeTobis nomenklaturis, 

vibrobaqnis tipis da dayalibebis teqnologiis mixedviT. am 

teqnologiam unda uzrunvelyos betonis narevis Tanabarzomieri 

gamkvriveba nakeTobis mTel moculobaSi, gamkvrivebis koeficien-

tiT 0,98; gamkvrivebis racionaluri reJimi ganisazRvreba 

konkretuli vibrodamyalibebeli danadgariT, betonis narevis 

advilCawyobadobiT, gasamkvrivebeli Sris sisqiT da gamkvrivebis 

xangrZlivobiT. ZiriTadad gamoiyeneba erTreJimiani simetriuli 

da arasimetriuli , vertikaluri rxevebi. perpeqtiulad iTvleba 

orreJimiani asimetruli an regulirebad sixSiriani rxevebi. 

regulireba xorcieldeba betonis narevis Sreobrivi gamkvrive-

bis xarjze. Sris racionaluri sisqe da zRvruli simaRle 

damokidebulia rxevis sixSireze. 

≥

betonis narevis gamkvrivebis kontroli xorcieldeba 

vibrobaqnebis rxevebis mocemuli reJimebis dros standartis 

Sesabamisad. Semdeg simkvrivis miRebul mniSvnelobebs vadarebT 

Teoriuls, ris Semdegac gamoiTvleba gamkvrivebis koeficienti. 

Teor.faqt.gamkv ρρ /=K  ; 

sadac faqt.ρ  da Teor.ρ - Semkvrivebuli betonis narevis faqtiuri 

da Teoriuli simkvriveebia Sesabamisad, kg/m3; 

gamkvK  mniSvneloba unda iyos 0,98 ≥

0,5 m-ze meti sisqis nakeTobisTvis unda gamoviyenoT 

Sreobrivi gamkvriveba. 

vibrobaqnebze nakeTobebis dayalibeba warmoebs, rogorc 

agregatul-nakaduri, aseve konveieruli teqnologiebis dros. 

saqarxno pirobebSi upiratesi gavrceleba hpova vibrobaqnebma 

vertikalurad mimarTuli rxevebiT. vibrobaqnebi warmoadgenen 

stacionalur, universalur, sayalibe danadgarebs, romelTa 

muSa organo (vibromagida an urTierTdakavSirebuli calkeuli 

vibroblokebi) axdens mTeli nakeTobis vibrogamkvrivebas, 

betonis narevze yalibis Zrosa da bortebis meSveobiT, rxeviTi 

moZraobis gadacemis saSualebiT. vibrobaqnebis teqnikuri 

maxasiaTeblebi moyvanilia cxril 3.22-Si. 
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sxvadasxva qveynis samrewvelo qarxnebi ZiriTadad amzadeben 

8_24t. tvirTamweobis vibrobaqnebs. vibromeqanizmidan rxevis 

gadacemis meTodis mixedviT arsebobs: Siga vibrireba, sadac 

vibrireba xorcieldeba vibrosadebebis, vibrogularis an 

kasetur yalibebSi mavibrirebeli tixrebis meSveobiT; garegani 

vibrireba, sadac vibracia gadaecema zedapiruli vibratorebis, 

vibroyalibebis da sxva saSualebiT da moculobiTi, 

zemoTxsenebuli vibrobaqnebis meSveobiT. 

 
cxrili 3.22 

vibrobaqnebis teqnikuri daxasiaTeba 

marka 
tvirTamweoba, 

t-Si 

dadgenili 

simZlavre, 

kvt 

gabarituli 

zomebi, mm 

masa, 

t-Si 

sabiTumo fasi,

lari 

СМЖ-187б 
СМЖ-199A 
СМЖ-200B 
СМЖ-67 
СМЖ-66 

10 

24 

15 

15 

8 

60 

128 

92 

80 

31,5 

8500X2986X664 

15070X3006X664

10260X2986X664

9704X2772X886 

5210X2685X1260 

5,75 

13,15 

6,5 

7,9 

5,13 

8680 

14540 

9580 

_ 

_ 

dadgenilia, rom vibrirebis drois gazrdiT betonis 

simtkice izrdeba garkveul zRvramde, romlis miRwevis Semdeg 

vibrogamkvriveba umniSvnelod moqmedebs betonisa da aqedan 

gamomdinare, nakeTobis simtkiceze. vibrobaqnebze yalibdeba 

sxvadasxva saxis betonisa da rkinabetonis nakeTobebi: fenilebi, 

panelebi, saZirkvlisa da sakedle blokebi, svetebi, koWebi, 

rigelebi da a.S. 

nax. 3.2.-ze warmodgenilia meqanizebuli danadgari 3X6 m 

zomis nakeTobebis da 9m-mde zomis sxva wrfivi elementebis 

dasayalibeblad, СМЖ-67 markis vibrobaqnis gamoyenebiT. 

msxvilpanelur saxlTsaSenebel qarxnebSi gare da Siga sakedle 

panelebis dasamzadeblad gamoiyeneba СМЖ-66 da СМЖ-187n 
markis vibrobaqnebi. 

rkinabetonis masiuri nakeTobebis dayalibebis dros 

gamoiyeneba gadasatani siRrmuli vibratorebi. gamkvrivebis 

procesi Semdegnairad mimdinareobs: mavibrirebeli buniki 

SehyavT betonis narevSi dasayalibebeli nakeTobis mTel 

farTobze da TanmimdevrobiT amuSaveben sxvadasxva monakveTebs 

erTimeores miyolebiT. 

 120



 
nax. 3.2. meqanizebuli sayalibo danadgari СМЖ-24.  

1-vibrobaqani СМЖ-181-A, tvirTamweoba 15 tona; 2-TviTmavali betonCamwyobi;  

3-yalibdamwyobi; 4-dabetonebisaTvis gamzadebuli yalibi.  

5-marTvis pulti. 

 

xisti betonisa da msubuqi betonis narevebis gasamkvriveb-

lad gansakuTrebiT efeqturia, damatebiTi zedapiruli 

vibrireba an mitvirTva 0,04 mgpa wneviT. zedapiruli vibrirebis 

dros betonian yalibs zemodan adeben liTonis folads masze 

damagrebuli vibratoriT. nakeTobis Sesamkvriveblad es fila 

gadaadgildeba nakeTobis zedapirze. vibrolartya gamoiyeneba 

ukve dayalibebuli nakeTobebis zedapirebis damatebiTi 

vibrirebisa da mosworebis mizniT. mitvirTvis an vibrotvirTis 

gamoyeneba mniSvnelovnad aCqarebs xisti betonis narevis 

gamkvrivebis process, zrdis betonis simkvrives da aumjobesebs 

nakeTobebis zedapiris xarisxs. 60wm-ze meti sixistis betonis 

narevebis, an msubuqi betonis narevebis dros rekomendebulia 

inerciuli tvirTis gamoyeneba 1,5-2 kgZ/sm2 wneviT. 

samrewvelo da samoqalaqo SenobebSi gamoyenebuli gadaxur-

vis da daxurvis Rrutaniani fenilebis sawarmoeblad damuSave-

buli da Seqmnilia specialuri mowyobilobebi mavibrirebeli 

sicarielewarmomqmnelebiT. es sicarielewarmomqmnelebi (e.w. 

fanqrebi), gulanebi xasiaTdebian wriuli an ovaluri kveTiT da 

yalibidan gamoiReba nakeTobis dayalibebis damTavrebisTanave. 

betonis maRali xarisxiT gamkvrivebisaTvis fenilis TaroebSi 

gamoiyeneba betonis narevi sixistiT araumetes 50-60wm. fanqrebis 

siRrueebSi CamontaJebulia vibratorebi, romlebic Camocmulia 
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mokle lilvebze da erTmaneTTan SeerTebulia quroebis 

daxmarebiT, romlebic Tavis mxriv eleqtroamZravebTan arian 

mier ebuli.  

3.4. teqno ariSeba 

poxeba da xidura amwiT gadaadgildeba grZiv 

yal

aR

-20

is Semdeg qveSi nakeTobianad Tavsdeba 

gasa

ewonilia 3X6m zomis filebi davayaliboT 

bor

mwarmoebloba 

ganisazRvreba formuliT: (aTasi m3 

                           (3.25) 

 

T

 

logiuri xazebis mwrmoeblobis gaang

3.4.1. nakadur-agregatuli teqnologia 

nax. 3.3-ze magaliTis saxiT moyvanilia nakadur-agregatuli 

meTodiT 3X6 da 3X12m sigrZis gadaxurvis filebis warmoebis 

teqnologiuri xazebi. asawyobi rkinabetonis yvela saxis 

teqnologiuri sqemebi daproeqtebis dros unda movaqcioT 

unificirebul, tipur malebSi (sigrZiT 120, 132, 144m da siganiT 

12, 18, 24m). mocemul magaliTSi gaTvaliswinebulia ori sayalibe 

posti, ormos tipis gasaorTqli kamerebi, armaturis winaswari 

daZabvis eleqtroTermuli danadgari da defeqtebis Sesworebis 

posti. 3X6m zomis filebis warmoeba xdeba dauyoneblivi 

ganyalibebiT, bortaRWurvis moxsniT. qveSi dasaZabi armaturis 

Cadebis Semdeg i

ibdamwyobze. 

bort Wurvis awyobis Semdeg yalibi yalibdamwyobiT 

daideba СМЖ 0A vibrobaqanze. betonis narevis Cawyoba 

xorcieldeba СМЖ-166A betonCamwyobiT. am ciklis 

xangrZlivobaa 15 wuTi. betonis narevis Semkvrivebisa da 

bortaRWurvis moxsn

orTql kameraSi. 

muSaobis gamocdilebam gviCvena, rom xarisxiani nakeTobebis 

dasamzadeblad mizanS

tebian yalibebSi. 

analogiuri sqemiT xorcieldeba 3X12m zomis filebis 

warmoeba. daxurvis filebis garda am teqnologiur xazebze 

SeiZleba agreTve sakedle panelebis, sarTulSua gadaxurvis 

Rrutaniani filebis, svetebis, rigelebis da saZirkvlis koWebis 

damzadeba. nakadur-agregatuli xazis 

/ weliwadSi). 

1000/fnakd TVnQ =

 

 122



 

a)
 
d
an
ad

g
ar

i 
3X

12
m 
f
il

eb
is

 o
r
i 

s
ay
al

ib
e 
po

s
t
iT

; 
b
) 
d
an
ad

g
ar

i 
3X

6m
 f

il
eb

is
 o

r
i 

s
ay
al

ib
e 
po

s
t
iT

; 
1-
g
an
ya
l
ib

eb
a 
d
a 

w
in

as
w
ar

i 
d
aZ
ab

vi
s
 g

ad
ac

em
a 
b
et

o
nz

e;
 2
-e
l
eq
t
r
o
g
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u
r
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 d
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g
ar

i;
 3
-g
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r
T
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i 
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r
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 4
-y
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d
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w
yo

b
i;
  

5-
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r
o
b
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i;
 6
-b
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o
nC
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w
yo

b
i.
 7
-e
s
t
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a 
b
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o
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s
 n

ar
ev
is

 m
is
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o
d
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l
ad

; 
8-
vi
b
r
o
b
aq
an
i 

20
t
 t

vi
r
T
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w
eo

b
iT

. 

9-
ar

ma
t
u
r
is

 d
aZ
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vi
s
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o
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t
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 1
0-
x
id
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am
w
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 1
1-
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 S
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na
ka
d
u
r
-a
g
r
eg

at
u
l
i 

w
ar

mo
eb

is
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 123



sadac - dayalibebis ricxvia saaTSi; dn nakV -erTdroulad 

dasayalibebeli nakeTobebis gasaSualebuli moculobaa, m3; -

samuSao drois wliuri fondia saaTebSi. 

fT

nakadur-agregatuli xazis mwarmoebloba dayalibebis 

ciklis xangrZlivobaze damokidebulebiT: 

;/ ciklifnaknak tTVnQ =                                                   (3.26) 

sadac nakn  - erTdroulad dasayalibebeli nakeTobebis raodenoba 

– calebi; nakV -erTi nakeTobis moculoba, m3; -aRWurvilobis 

muSaobis saangariSo drois fondi, sT-Si. 

fT

gasaorTqli kamerebis mwarmoebloba (m3/weli) 

;/ cgfkk TKTVQ ⋅⋅=                                                      (3.27) 

sadac  gasaorTqli kamerebis jamuri moculoba, m3; -kame-

rebis sasargeblo gamoyenebis koeficientia, romelic tolia 

kameraSi moTavsebuli nakeTobebis jamuri moculobis Sefade-

bisa TviT am kameris moculobasTan; -kameris TbodamuSavebis 

ciklis xangrZlivobaa, sT-Si. 

kV gK

cT

 

3.4.2. konveieruli teqnologia 

 

konveieruli teqnologiuri sqemiT amzadeben Semdegi saxis 

nakeTobebs: msubuqi betonis gare sakedle panelebs, gadaxurvis 

panelebs, mravalRruian da karavisebr panelebs da sxva. 

3.4. naxazze warmodgenilia gare sakedle panelebis 

damzadebis sqema konveieruli teqnologiiT. pirvel or postze 

warmoebs nakeTobis ganyalibeba, xolo mesameze – yalibebis 

gawmenda da SezeTva. Semdeg yalibSi aTavseben karebis an 

fanjris CarCoebs da Casatanebel detalebs. meoTxe postze 

faqturuli Sris damtanis da sami lenturi mkvebavis 

saSualebiT awyoben betonis faqturul Sres. zogjer duRabis 

Cawyobamde yalibSi aTavseben mosapirkeTebel keramikul filebs. 

amis Semdeg yalibi gadaadgildeba mexuTe postze, sadac ewyoba 

armatura. dabetoneba kiduli betonCamwyobebiT xorcieldeba 

morig postze. betoniT yalibis Sevsebis Tanadroulad narevs 

avibrireben da betonis narevis Semkvrivebis Semdeg yalib-
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vagoneti gadaaqvT Semdeg postze sabaTqaSe fenilis dasatanad. 

duRabCamwyobi aRWurvilia gorgolaWiT, panelis zedapiruli 

Sris Sesamkvriveblad da mosasworeblad. 

panelebis gaorTqvla gaTvaliswinebulia uwyveti moqmedebis 

gvirabisebr kamerebSi. kamerebis racionalurad gamoyenebis 

mizniT mizanSewonilia TbodamuSaveba vawarmooT paketebiT, 

romlebSic TiToeulSi moTavsebuli iqneba 3-4 nakeToba. am 

mizniT konveieris bolo postze dampaketeblebi aRWurvilni 

arian hidravluri domkratiT, romelic yalibebs paketebad 

kravs. Tburi damuSavebis Semdeg, dampaketeblis meSveobiT, 

pirvel postze gadamyiravebeli aTavsebs yalibs vertikalur 

mdgomareobaSi da mza panelebi Tavisufldebian yalibisagan. 

Semdeg warmoebs panelebis damuSaveba srul qarxnul mzaobamde. 

maT ukeTdeba fanjris alaTebi, aivnis karebebi, panelebi 

Seimineba da gaitaneba mza produqciis sawyobSi. 

konveieruli warmoebis gansakuTrebuloba vlindeba misi 

TiToeuli teqnologiuri operaciis Sesrulebis riTmianobaSi. 

amisTvis aucilebelia uzrunvelvyoT operaciebis Sesrulebis 

erTnairi xangrZlivoba, rac saSualebas mogvcems SevinarCunoT 

konveieris mudmivi riTmi. 

konveieris riTmi iangariSeba formuliT: 

      ;60
Q

TT fk = (wT)                            (3.28) 

sadac -danadgarebis samuSao drois wliuri fondia, sT; Q-

nakeTobis gamoSvebis wliuri moculoba, m3;  

fT

konveieruli xazis mwarmoebloba (m3) iangariSeba formuliT: 

      ;60

r
fnaknak T

TVnQ ⋅⋅=                                                   (3.29) 

sadac nakn

V

 - erTroulad dasayalibebeli nakeTobebis raodeno-

baa, cali; - nakeTobis moculoba, m3; - konveieris riTmia 

wuTebSi. 

nak rT

erTiarusiani konveieruli xazebis aucilebeli raodenoba 

wliuri programis uzrunvelsayofad iangariSeba formuliT: 

  

340000/kdk TnN =                        (3.30) 
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sadac, -dayalibebis raodenobaa weliwadSi; Q – 

konveieruli xazis wliuri mwarmoebloba, m3; 

nakd VQn /=

nakV  - erT yalibSi 

nakeTobis betonis moculoba m3; 340000-samuSao drois wliuri 

fondi, wT-Si. kviraSi miRebulia ori uqme dRe; teqnologiuri 

aRWurvilobis gamoyenebis koeficientia 0,95; gvaqvs samcvliani 

samuSaos reJimi (24 saaTi dRe-RameSi)]. 

konveieruli teqnologiuri xazebi gamoirCevian maRalmwar-

moeblobiT. ukanasknel periodSi ruseTSi da mTel rig sxva 

qveynebSi farTod gamoiyenebian oriarusiani konveiruli xazebi 

(nax. 3.5) sadac qveda iarusi gamoyenebulia xvreluri tipis 

kamerebis mosawyobad, xolo zeda iarusze xorcieldeba panelis 

dayalibebis yvela teqnologiuri operacia. 

 
nax. 3.5. oriarusiani konveieruli xazis teqnologiuri sqema 

1-asawev-dasawevi mowyobiloba; 2-saxexi manqana; 3-betonmzidebi;  

4-keramzitobetonCamwyobi; 5-duRabCamwyobi; 6-xvreluri kamera; 7-amweebi;  

8-sawevela; 9-mopirkeTebuli zedapiris gawmendis stendi;  

10-panelebis gadasazidi urika. 

 

oriarusiani konveieris wliuri mwarmoebloba (aTasi m3/wel) 

iangariSeba formuliT: 

     ;60

k
fnaknak T

TVnQ ⋅⋅=                                                  (3.31). 

sadac nakV -erTi nakeTobis moculobaa; m3; nakn -erTdroulad 

dasayalibebeli nakeTobebis raodenoba; -konveieris riTmia, wT; 

-samuSao drois wliuri fondi sT-Si; 

kT

fT

Zalze perspeqtiulad gvesaxeba nakeTobebis damzadebis 

konveieruli teqnologia paketur TermoyalibebSi (nax. 3.6.). 

efeqturia aseve Caketili konveieruli teqnologia, sadac 

Tburi damuSaveba nakeTobebisa warmoebs kontaqturi gaxurebiT 

TermoyalibebSi, orive zedapiridan (nax. 3.7). 
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nax. 3.7. moZravi dampaketebeli Caketili konveieruli xazis  

teqnologiuri  sqema. a) xazis gegma;  

1-gadamyiravebeli;  2-armirebis posti; 3-dayalibebis posti;  

4-zedapiris mosworebis posti; 5-xarisxis kontrolisa da mosapirkeTebeli 

samuSaoebis posti; 6-Termopaketebi; 7-gadasacemi mowyobiloba. b) Wrili 

Termopaketebis mixedviT; 1-Termoyalibi; 2-nakveTurebi; 3-moZravi 

dampaketebeli; 4-TbodamuSavebis avtomaturi regulirebis dgari;   

5-estakada; 6-gadamcemi urika. 

 

moZrav dampaketebeli konveieruli xazebi gamoirCevian uni-
versalurobiT da moqnilobiT. isini brtyeli, wibovani da sxva 
tipis nakeTobebis gamoSvebis saSualebas iZlevian. aRsaniSnavia 
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agreTve, rom maTi eqspluataciis procesSi SesaZlebelia uwyve-
tad da farTod vcvaloT gamosaSvebi nakeTobebis nomenklatura, 
konveieruli xazis muSaobis Seferxebis gareSe. 

konveieruli xazis mwarmoebloba isazRvreba formuliT: 

           ;/60 kmobcv TKnQ ⋅=                                              (3.32) 

sadac - cvlebis raodenobaa weliwadSi; cvn

mobK  - Termopaketebis mobrunebis ricxvia dReRameSi; 

kT  - konveieris riTmia, wT. 

mocemuli wliuri mwarmoeblobis uzrunvelyofis mizniT 

teqnologiur xazze Termoyalibebis raodenoba gamoiTvleba 

formuliT: 

           );/(05,1 TtKQn ⋅= mobmobT                                        (3.33). 

sadac mobt - Termoyalibis mobrunebis droa; T - weliwadSi 

samuSao dReebis raodenobaa; 
 

3.4.3. kaseturi teqnologia 

kaseturi danadgarebi gankuTvnilia gadaxurvis da daxurvis 

panelebis, Siga sakedle panelebis, kibis marSebis, baqnebis da 

sxva Txelkedliani nakeTobebis dasamzadeblad. danadgari 

Sedgeba uZravi dgaris, kasetis uZravi da moZravi kedlebis, 

qveSebis da marTvis pultisagan. kasetebi ZiriTadad gegmardeba 

danadgaris ganyalibebisa da awyobis procesebis avtomaturi da 

kompiuteruli marTviT (ix. cxrili 3.23). 
cxrili 3.23 

kaseturi danadgarebis daxasiaTeba 

# 
maCveneblis 
dasaxeleba 

СМЖ 
3312 

СМЖ 
3212 

СМЖ 
253 

СМЖ 
3222 

СМЖ 
3302 

СМЖ 
3322 

1. 

gabarituli zomebi,m 
sigrZe 
sigane 

simaRle 

 
8,32 
4,09 
4,27 

 
8,32 
4,09 
4,27 

 
9,52 
3,86 
4,73 

 
8,32 
3,25 
4,73 

 
9,52 
4,09 
4,27 

 
8,32 
4,09 
4,27 

2. 
nakveTurebis 
raodenoba 

12 12 12 14 10 14 

3. 
vibratorebis 
raodenoba 

12 12 24 28 10 14 

4. 
dadgenili 

simZlavre,kvt 
4,8 4,8 9,6 11,2 4 5,6 

5. 

nakeTobebis zomebi,m 
sigrZe 
simaRle 
sisqe 
masa, t 

 
6 
3 

0,12 
102,54 

 
6 
3 

0,12 
102,72 

 
7,2 
3,55 
0,12 
119,66 

 
6 
3,4 
0,05 
127,98 

 
7,1 
3 

0,16 
102,55 

 
6 
2,7 
0,16 
111,2 
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es kaseturi danadgarebi saSualebas iZlevian erTdroulad. 

davayaliboT 6-12 didzomebiani brtyeli nakeTobebi (nax. 3.8): Siga 

sakedle panelebi, tixrebi da gadaxurvis panelebi. gamyofi 

farebi mzaddeba 24 mm sisqis furclovani foladisagan. 

saborto aRWurva Sesrulebulia kuTxovanebisagan, romlebic 

gamyofi farebis perimetrze imgvaradaa miduRebuli, rom 

Tarosagan warmoiqmnas yalibis qveSi da bortebi. kasetis 

kedlebi daWerilia 40mm-iani WanWikebiT. kasetis awyobis win mis 

kedlebs Soris daWeril WanWikebs Camoacvamen milak-

fiqsatorebs. panelebis damzadebis Semdeg maTSi rCeba momWeri 

WanWikebis mier warmoqmnili siRrueebi, romlebic nakeTobebis 

transportirebisaTvis gamoiyenebian. 

 
nax. 3.8. unificirebuli kaseturi sayalibe danadgari 

 

betonis narevis Semkvriveba xdeba kasetis gamyofi kedlebis 

vibrirebiT, romlis torsebze ori mxridan, simaRleze, 

daaxloebiT kedlis Sua nawilSi amagreben kidul an siRrmul 

vibratorebs (nax. 3.9). 

gamkvrivebis efeqturobaze mniSvnelovan gavlenas axdens 

panelis sisqe da armirebis sixSire. betonis Tburi damuSaveba 

kasetaSi xorcieldeba orTqlis saSualebiT, romelic miewodeba 

misTvis specialurad gankuTvnil nakveTurebSi. es nakveTurebi 

ganlagebulia yalibis ganapira mxridan dawyebuli yovel 

nakeTobas Soris. gaorTqvlis temperaturaa 85_1000C; 
xisti betonis narevebisagan nakeTobebis dasayalibeblad 

gamoyenebulia vibrodartymiTi  da dguSiani kaseturi 
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danadgarebi. betonis gamkvriveba am danadgarebSi warmoebs dgu-

Sisebri qveSis saSualebiT, romelzedac mimagebulia vibrato-

rebi. es vibratorebi vibrodguSis saSualebiT gadascemen beto-

nis narevs vibrodartymiT rxevebs, rac Tavis mxriv ganapirobebs 

3m-mde simaRlis panelebis saukeTeso Semkvrivebas. aRniSnuli 

tipis kasetur danadgarebSi vibrorxevebis amplitudis gazomvam 

da ukve gamyarebul panelebSi sxvadasxva simaRleze simtkicis 

gansazRvram daadastures, rom umravles SemTxvevebSi miiRweva 

betonis narevis Tanabarzomieri gamkvriveba. vibrodguSian 

danadgarebSi gamoiyeneba 30 wm sixistis mqone betonis narevebi. 

 
nax. 3.9. kaseturi danadgaris Txeli gamyofi kedlebis sqema 

a) kaseturi yalibi awyobil mdgomareobaSi;  

b) kaseturi yalibis kuTxovanebiT Sekruli bortaRWurviani, brtyeli 

gamyofi kedeli.  g) gamyofi kedlis rxevis sqema torsebze vibratorebis 

damagrebis SemTxvevaSi;  

1-gamyofi kedeli; 2-sayalibo nakveTurebi; 3-Tburi nakveTurebi (perangebi);  

4-bortaRWurva; 5-kiduli vibratorebi; 6-liTonis, konusuri formis sabjeni 

fiqsatorebi;  7-gamyofi faris konsoluri sayrdeni. 
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nakeTobis simaRleze sxvadasxva wertilSi gansazRvruli 

betonis simtkiceebi, kasetur yalibebSi Cveulebrivi kiduli 

vibratorebiT maTi dayalibebisas, friad gansxvavebulia. 

eqsperimentuli monacemebi gviCveneben, rom simtkicis cvlileba 

am SemTxvevaSi daaxloebiT 40-50%-iT meryeobs, rac kaseturi 

danadgarebis erT-erT mniSvnelovan naklad SeiZleba CaiTvalos. 

betonis simtkicis zrda da stabiluroba miiRweva kasetebSi 

ganmeorebiTi vibrirebis gamoyenebiT. 

betonis gamyarebis procesis daCqarebis meTodis efeqturo-

bis asamaRleblad damuSavebulia eleqtruli deniT gaxurebis 

kaseturi danadgarebis axali, progresuli konstruqciebi, 

romlebSic gamyofi farebi Secvlilia liTonis brtyeli 

furclebiT. es furclebi gamoiyeneba rogorc eleqtrodebi, 

uSveben ra maTSi sawarmoo sixSiris dens (nax. 3.10). 

 
 

nax. 3.10. rkinabetonis panelebis eleqtrogaxurebis sqema 

1-saCarCoebeli kuTxovanebi; 2-maTbunebeli seqcia; 3-kasetis liTonis gare 

furclebi. 4-rkinabetonis panelebi; 5-betonis Semomfarglavi kasetis 

furclebi; 6-liTonis Siga furclebi (eleqtrodebi). 

 

nakeTobis sxvadasxva wertilSi TbodamuSavebis dros 

temperaturis gazomvam gamyofi farebiT aRWurvil kasetur 

danadgarebSi gviCvena, rom aRiniSneba temperaturuli velis 
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didi araerTgvaroba (daaxloebiT 400C sxvaoba). betonis 

simtkicec panelis sxvadasxva kveTSi aqedan gamomdinare 

sxvadasxvaa. 

eleqtrogaxurebiT panelebis Tburi damuSavebis dros ki 

piriqiT, siTburi veli betonis mTels zedapirze Tanabrad 

nawildeba, vinaidan betoni erTdroulad xurdeba nakeTobis 

mTel sisqeze. eleqtrogaxurebisaTvis gamoiyeneba erT an 

samfaziani, safexuriani transformatorebi. betonis gaxurebis 

Sesabamisad TandaTan uweven denis Zabvas, romelic 

eleqtrodebze miewodeba. am transformatorebSi Zabvis 

regulirebis sazRvrebia 2—250 volti. 

kaseturi danadgaris mwarmoebloba (m3/sT) iangariSeba 

formuliT: 

 mobr.fgamnakv TTKnVQ /⋅⋅⋅=                                    (3.33.) 

sadac V – erTi nakeTobis moculobaa, m3; nakvn - kasetebSi 

nakveTurebis raodenobaa, - kasetis samuSao drois saangariSo 
fondia, sT; 

fT

gamK  - kasetis nakveTurebis gamoyenebis koeficientia 

(iReben gamK =0,9) ganisazRvreba formuliT: 

    )/( mobnakv.nakgam nlLK ⋅=                                          (3.34) 

sadac -kasetaSi erTdroulad dayalibebuli yvela 

nakeTobis saerTo sigrZea, m; 

nakL

nakv.l -kasetis muSa nakveTurebis 

jamuri sigrZe, m; mobn  - kasetis mobrunebis raodenobaa am 

nakeTobebis dayalibebis periodisaTvis; mobT - kasetis mobrunebis 
xanrgZlivoba, sT; 

kaseturi danadgarebiT aRWurvili saamqros wliuri 
mwarmoebloba: 

      ;... nQQQQQ +++= 321saamq                                  (3.35) 

nakeTobis dasamzadebeli sayalibe danadgaris nakveTurebis 

wliuri raodenoba iangariSeba formuliT: 

              ;
1nTK

Nn
⋅⋅

=
fTb

                                               (3.36) 

sadac N – nakeTobebis wliuri raodenobaa calobiT, - 

samuSao drois wliuri saangariSo fondia, sT-Si, n1-erT 

fT
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nakveTurSi erTdroulad dasayalibebeli nakeTobis raodenobaa 

calobiT. 

                ;KKK ⋅= TeorTb                                            (3.37) 

sadac K – muSaobis pirobebis gamaTvaliswinebeli 
koeficientia –  9,08,0 ÷=K

TeorK - kasetis mobrunebadobis Teoriuli koeficientia. 

                    ;24
T

KTeor  

sadac, 24 dRe-RameSi saaTebis raodenobaa; 

                     ;Tb.damdabmomzgany TTTTT +++=  

sadac ganyT - kasetebis ganyalibebis droa, sT; 

       momzT - kasetebis dayalibebisaTvis momzadebis droa, sT; 

 -  kasetebSi betonis narevis Cawyobis da misi Semkvrivebis 

dro, sT; 

dabT

Tb.damT - nakeTobebis TbodamuSavebis droa, sT; 

amis Semdeg saWiroa gaviangariSoT kaseturi danadga-rebis 

raodenoba saamqroSi; igi gamoTvleba formuliT: 

        ;
nakv.

kas. n
nn =                                          (3.38) 

sdac nakvn - SerCeuli kaseturi danadgaris nakveTurebis 

raodenobaa; ;126÷=n  
 

3.4.4. stenduri teqnologia 

 

asawyobi rkinabetonis mrewvelobaSi mTeli rigi konstru-
qciebis dayalibeba mizanSewonilia Catardes stenduri xerxiT. 
warmoebis stenduri xerxis dros nakeTobebs ayalibeben da 
amkvriveben uZrav yalibebSi, stendebze. dayalibebisa da betonis 
mier saWiro simtkicis miRebamde, nakeTobebi rCeba adgilze, 
maSin, roca teqnologiuri mowyobilobebi da momsaxure muSaTa 
rgolebi gadadian erTi stendidan meoreze. 

zomagrZeli wrfivi konstruqciebi daZabuli armaturiT 

SeiZleba dayalibdes grZel (sigrZiT 75 _ 150m da meti)  da 

mokle stendebze, romlebic sigrZeze gaangariSebulia erTi 

nakeTobis, xolo siganeze ori da meti elementis damzadebaze. 

grZeli stendebi gamoyenebulia ramdenime erTnairi nakeTobis 
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erTdroulad dasamzadeblad yalibebSi, romlebic ganlagebu-

lia erTimeoris Semdeg, riTac iqmneba erTnairi sayalibe zoli. 

grZeli stendebi imis da mixedviT, Tu sad xdeba daZabuli 

mavTulovani an wnis armaturis paketebis awyoba, iyofa paketur 

an ganfenil stendebad. paketur stendebze dasaZabi armaturis 

paketi mzaddeba winaswar, stendis gareT, stendis 

paketdamamzadebel xazze ganfenil stendebze aseTi paketi 

warmoiqmneba uSualod sayalibo zolis stendze, calkeuli 

mavTulebis an wnis ganlagebiT, sayalibe zolis sigrZeze maTi 

Semdgomi awyobiT da daWimviT ankeruli filis daxmarebiT. 

stendebs ansxvaveben nakeTobebisa da konstruqciebis hori-

zontalur an vertikalur mdgomareobaSi dasayalibebel stende-

bad. garda amisa, stendebi aris universaluri, romlebic gansa-

zRvrulia sxvadasxva saxis nakeTobebis dasamzadeblad qarxa-

naSi arsebuli yalibebis parkis Sesabamisad da specializebuli, 

romlebic gaTvaliswinebulia tip – zomebiT axlos mdebare 

garkveuli sortamentis nakeTobebis dasamzadeblad. mokle sten-

debis saxesxvaobaa Zalovani yalibebi, romlebic gamoirCevian 

gadidebuli sixistiT. 

stenduri xerxiT, SedarebiT martivi gadaiaraRebiT SeiZleba 

davamzadoT farTo nomenklaturis nakeTobebi. stenduri xazebi 

mizanSewonilia gamoviyenoT msxvilzomiani, gansakuTrebiT winas-

wardaZabuli nakeTobebis dasamzadeblad, romelTa warmoeba 

araefeqturia nakadur-agregatul xazebze. 

nakeTobebis dayalibebis procesis organizacia stendebze 

damokidebulia stendis saxeobaze da dasayalibebeli nakeTobis 

tipze, stendis saxeoba ki ganisazRvreba misi mdebareobiT 

iatakis donis mixedviT, zedapiris formiT da nakeTobebis 

dasayalibebeli mowyobilobebiT. 

stenduri teqnologia mizanSewonilia 12 metrze meti sigrZis 

msxvilzomiani winaswar daZabuli konstruqciebis dasamzadeb-

lad samrewvelo da samoqalaqo SenobebisaTvis. 

wliuri mwarmoeblobis Sesasruleblad saWiro stendebis 
raodenoba gamoiTvleba formuliT: 

Kbr

nak
st K

N
N

⋅⋅
=

nφ
                           (3.39) 

 136



sadac nakN  _ gamosaSvebi nakeTobebis wliuri raodenobaa 

calobiT; 

φ  _ samuSao drois wliuri saangariSo fondi dReebSi; 

n _ yalibSi erTdroulad dasayalibebeli  nakeTobebis 

raodenobaa; 

brK  _ stendis brunvadobis koeficientia; 

  Sem
c

br K
T

K ⋅=
24

                                                  (3.40) 

sadac  _ stendis erTi brunvis xangZlivobaa saaTebSi; cT

            Tbdagc TTTTTT ++++=                                      (3.41) 

sadac  _ aris ganyalibebis xangrZlivoba, daWimvis 

gaSvebis, armaturis Wris, stendidan armaturis moxsnis, 

aRWurvilobis gasufTavebisa da dazeTvis da stendze misi 

dayenebis dro, sT; 

gT

aT  _ armaturis ganlagebis, misi ganawilebis, fiqsaciis da 

sakontrolo daWimvis 50% - mde daZabvis dro; 

dT _ armaturis saboloo daZabvis, Casatanebeli detalebis 

dayenebis, dabetonebisaTvis aRWurvis dro; 

bT  _ betonis narevis Cawyobisa da gamkvrivebis dro; 

TT _ nakeTobebis dayovnebis da Tburi damuSavebis dro; 

SemK  _ Semasworebeli koeficientia, romelic iTvaliswinebs 

drois danakargebs stendis erTi mobrunebisas 

          9,08,0 ÷=SemK ; 

grZeli da mokle stendebis gamoyenebis efeqturoba 
damokidebulia mTel rig teqnologiur faqtorebze: stendis 
mwarmoeblobasa da teqnologiuri ciklis xangZlivobaze, 
yalibebis liTontevadobaze, armaturebis saxeze, nakeTobis 
moculobaze da a.S. 

stenduri warmoebis optimaluri parametrebis gansazRvra 
sakmarisad rTulia da moiTxovs kvlevis Tanamedrove meTodebis 
gamoyenebas. 

 

3.4.5. moculobiTi blokebis warmoeba 

unda ganvasxvavoT blokebis konstruqciebis mixedviT maTi 

damzadebis meTodebis principuli sqemebi (nax. 3.11.) 
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betonis narevis dayalibebis meTodis mixedviT moculobiTi 

blokebis damzadeba xorcieldeba kaseturi, iarusuli da 

uwyveti sqemebiT (nax. 3.12) 

asawyob – monoliTuri blokebi mzaddeba specialuri saya-

libe manqanebiT, romlebic SeirCeva blokebis konstruqciebis 

mixedviT (`xufi~, `Wiqa~, `mili~ da sxva). 

 

 
nax. 3.11. moculobiTi blokebis konstruqciebi: 

a) asawyob – monoliTuri blokebi; b) asawyobi blokebi; 1 _ `xufis~ tipis;  

2 _ `Wiqis~ tipis; 3 _ panelebisagan Sedgenili bloki;  

4 _ `milis~ tipis. 

 

 
 

nax. 3.12. sayalibe manqanebis principuli sqema: 

a) kaseturi yalibi; b) iarusuli dayalibeba; g) uwyveti dabetoneba;  

1 _ gulari; 2 _ sayalibe fari; 3 _ farebis domkratebi; 4 _ gularis 

domkrati; 5 _ momWerebi; 6 _ vibratorebi; 7 _ rezinis lentebi;  

8 _ kontrtvirTebi; 9 _ savali xraxnebi; 10 _ bunkerebi. 
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dasayalibebeli mowyobiloba `УПБС~ gankuTvnilia `Wiqis~ 

tipis asawyob – monoliTuri blokebis dasamzadeblad. 

danadgaris ZiriTadi muSa elementebia: oTxi wyvili liTonis 

fari da qveSi, romlebic erTmaneTTan saxsrulad arian 

dakavSirebuli. farebi warmoadgenen Svelerebisagan Sekrul 

karkass. maTze liTonis furclebia gadakruli, amasTan gare 

farebze gaTvaliswinebulia siRrueebi sisqiT 50 mm, orTqlis 

gasatareblad. Siga da gare farebi, romlebic gankuTvnilia 

gare sakedle panelebis dasayalibeblad, SeiZleba dayendnen 

horizontalur mdgomareobaSi. 

danadgaris qveSi warmoadgens orTqlis perangian liTonis 

filas. teqnologiuri operaciebi sruldeba Semdegi 

TanmimdevrobiT: Tavdapirvelad ayalibeben gare kedlebs 

horizontalur mdgomareobaSi, risTvisac gare farze amagreben 

fanjris bloks, awyoben mosapirkeTebel Sres da damaTbunebels. 

gare kedlis dayalibebis Semdeg masze zevidan adeben da 

amagreben Siga fars da kedels ayeneben vertikalur 

mdgomareobaSi. Semdeg lagdeba darCenili sami Siga kedlis 

armatura gare da Siga farebs Soris vertikalur mdgomareobaSi 

da fiqsirdeba safiqsacio solebiT. kedlebis betonis narevis 

gamkvriveba xorcieldeba vibrosavarcxlebiT, romlebzedac 

damontaJebu;lia eqvsi vibratori, xolo iatakis dabetonebisas 

gamoiyeneba baqnis vibratorebi. betonis gaorTqlva mimdinareobs 

8-10 sT-is ganmavlobaSi. amis Semdeg ixsneba jer Siga da Semdeg 

gare farebi da amwis saSualebiT mza bloki amoaqvT yalibidan. 

`ТАГ~ sayalibe danadgari gankuTvnilia moculobiTi 

blokebis dasamzadeblad `xufis~ teqnologiiT (nax. 3.13.) am 

danadgaris ZiriTadi elementia gulari, romelic domkratis 

meSveobiT gadaadgildeba vertikalurad, blokis ganyalibebis 

procesSi. 

Weris fila yalibdeba gularis vertikalur zedapirze. 

vertikalurad ganlagebuli gare farebis gasawmendad, Sesaze-

Tad da dabetonebisaTvis maT hidrodomkratebiT gadaaadgileben 

horizontaluri mimarTulebiT. am dros gularze amagreben 

armaturis karkass, farebs isev gadmosweven da erTmaneTTan 

aerTeben urdulebis meSveobiT. oTxive kedels erTdroulad 
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abetoneben. betons gadmoyrian gularis horizontalur zedapir-

ze da xeliT awyoben kedlebis siRrueebSi. betonis narevis 

Semkvriveba xorcieldeba gare kedlebis vibraciiT da CaxiStviT. 

blokis xarisxiani gare zedapirebis misaRebad iyeneben 

plastikur betonis narevebs konusis jdeniT 14 – 15 sm. 

moculobiTi blokebis Tburi damuSaveba warmoebs mSrali 

haeris SeberviT, risTvisac gamoyenebulia gularis SigniT 

moTavsebuli eleqtrospiralebi. Tburi damuSavebis Semdeg 

gulari daeSveba qveviT da mza moculobiTi bloki moixsneba 

yalibidan. iatakis filis dabetoneba xorcieldeba calke da 

Semdeg xdeba misi miduReba blokTan armaturis elementebis 

saSualebiT. 

 
nax. 3.13. `xufis~ tipis moculobiTi blokebis dayalibebis teqnologiuri 

sqema ( ТАГ-1 tipis danadgari) 
a) armaturis karkasis Cayeneba; b) yalibdanadgari dabetonebis win;  

g) blokis kedlebis dabetoneba; d) mza blokebis amoReba. 

 

ОФИ _ s tipis danadgari gankuTvnilia ori oTaxis zomis 

asawyob – monoliTuri moculobiTi blokebis dasayalibeblad. 

am danadgaris konstruqcia Sesrulebulia xisti karkasis saxiT, 

romelsac mimagrebuli aqvs gansayalibebeli gare furclebi 

vibratorebiT da Siga farebiT, romlebic or gulars 

warmoqmnian. gare farebi aRWurvilni arian orTqlis perangebiT 

da SeuZliaT gadaadgildnen blokis dabetonebis samuSaoebis 
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mosamzadebeli operaciebis win. farebis wmendisa da SezeTvis 

Semdeg awyoben armaturis karkass karebis Riobis Casatanebeli 

detalebiTurT, xolo Semdeg konstruqciul karkass blokis 

kedlebisa da WerisaTvis. orive karkass erTmaneTTan SeaduReben 

da jer gare kedels daabetoneben, xolo Semdgom moculobiTi 

blokis grZiv kedlebs. betonis narevis gamkvriveba xorcieldeba 

calkeul monakveTebze gare farebis vibrirebiT, nakveTurebis 

siRrueebis betoniT Sevsebis paralelurad. moculobiT bloks 

ganayalibeben 10 – 12 saaTiani TbodamuSavebis procesis Semdeg. 

iatakis filis SeerTeba xufTan warmoebs specialur platfor-

maze. gare sakedle panelebs amzadeben 75 markis msubuqi 

betonebisagan, xolo Siga panelebs 200 markis Cveulebrivi mZime 

betonisagan. 

 

3.5. warmoebis organizaciis daproeqteba 

 

asawyobi rkinabetonis nakeTobebis damzadebis teqnologiuri 

procesebis daproeqtebis dros aucilebelia pirvel rigSi 

avirCioT warmoebis racionaluri xerxi da SevimuSaoT 

procesebis teqnologiuri sqema, nakeTobebis damzadebis 

teqnologiuri ileTebi, ZiriTadi teqnologiuri aRWurviloba, 

Tburi damuSavebis tipi, reJimebi da a.S. 

teqnologiuri procesebis daproeqtebisas ZiriTad 

monacemebs warmoadgens: nakeTobaTa nomenklatura, gamosaSvebi 

produqciis moculoba weliwadSi mTlianad da calkeuli 

dasaxelebis Tu tipzomis nakeTobebisaTvis cal – calke, 

betonis Sedgenilobebi, Tburi damuSavebis reJimebi da sxva 

monacemebi. 

teqnologiuri daproeqtebis dros aucilebelia vixelmZRva-

neloT normatiuli da sacnobaro masalebiT. teqnologiuri 

daproeqteba aseTi TanmimdevrobiT xorcieldeba: 

1. nakeTobaTa damzadebis procesebis teqnologiuri sqemebis 

damuSaveba; am dros aarCeven warmoebis meTods, calkeuli 

procesebis teqnologiur struqturas, operaciebis Sesrulebis 

Tanmimdevrobas, manqanebis da mowyobilobebis tipebs da 

simZlavreebs. 
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2. sawarmoo operaciebis da calkeuli teqnologiuri 

procesebis gaangariSeba; am etapze ganisazRvreba calkeuli 

saangariSo sidideebi: Sromatevadoba, masalebi da aRWurviloba, 

teqnologiuri procesis operaciebis Sesrulebis resursi da a.S. 

dgindeba procesis ZiriTad Semadgenel elementebs Soris 

optimaluri urTierTkavSiris maxasiaTebeli sidideebi da sxva. 

3. teqnologiuri xazebis parametrebis angariSi: gansazRvra-

ven aRWurvilobis sivrcul urTierTSeTanwyobas, muSebis 

ganawilebas teqnologiuri postebis mixedviT; adgenen 

procesebis saproeqto maCveneblebs, romlebic warmoebis efeqtu-

robas gansazRvraven. am dros ganixilaven ramdenime variants, 

xolo Semdeg teqnikuri da ekonomikuri mxareebis Tanamimdev-

ruli urTierTSejerebis meTodiT, maTi efeqturobis gaTvalis-

winebiT, irCeven saukeTesos. 

4. teqnologiuri rukebis Sedgena. 

teqnologiuri ciklebis optimaluri xangrZlivobis 

gamosavlenad mizanSewonilia grafoanalitikuri xerxis 

gamoyeneba, romelic mdgomareobs operaciebis mimdinareobis 

amsaxveli grafikebis da ciklogramebis agebaSi. am 

gamosaxulebebze gacilebiT naTlad ikveTeba nakeTobebis 

gamoSvebis wliuri programis Sesasruleblad rogor unda 

uzrunvelvyoT teqnologiuri ciklis Sesatyvisoba produqciis 

gamoSvebis sawarmoo ritmTan. 

magaliTisaTvis SeiZleba ganvixiloT nakadur – agregatuli 

teqnologiuri xazis manqana – danadgarebis muSaobis 

ciklograma (nax. 3.14). 

ciklogramaze (nax. 3.14.) ordinatTa RerZze gadazomilia 

dro, romelic ixarjeba gansaxilveli operaciis Catarebaze, 

xolo abscisaTa RerZze ki _ aRWurvilobis gadaadgilebis 

manZili. ordinatTa RerZze nebismieri xazis proeqcia gviCvenebs 

operaciis Sesrulebis xangrZlivobas, xolo abscisaTa RerZze 

nebismieri xazis proeqcia ki Seesabameba manqanis an agregatis 

gadaadgilebas mocemuli operaciis Sesasruleblad. xazis 

daxris kuTxe abscisaTa RerZTan gansazRvravs manqanis 

gadaadgilebis siCqares. 
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grafoanalitikuri meTodi SeiZleba gamoyenebul iqnas aseve 

moqmed teqnologiur xazze procesebis organizaciis analizis 

dros, teqnologiur xazze momuSave manqana – danadgarebis 

datvirTvis xarisxis  dasadgenad da rTuli ubnebisa da drois 

rezervebis gamosavlenad. dayalibebis ciklis xangZlivoba 

(wT) nakadur – agregatuli xerxis gamoyenebisas damokidebu-

lia nakeTobis saxeze da dasayalibebeli aRWurvilobis tipze: 

dayT

)/( vibrbbday.op.day TVnLTT +==  

sadac,  _ sayalibo postze yalibis miwodebis da aRebis 

da sxva sayalibo operaciebis Catarebis dro, wT;  _ 

betonCamwyobis gadaadgilebis sigrZe, m;  _ betonCamwyobis 

siCqare m/wT;  _ betonCamwyobis gadaadgilebis ricxvi;  _ 

betonis narevis vibrirebis dro, wT – Si; 

day.op.T

n

bL

vibrT
bV

operaciebis droSi SeTavsebis xarisxis dazustebis mizniT 

da dayalibebis saerTo xangrZlivobis gansasazRvravad 

mizanSewonilia agebul iqnas teqnologiuri xazis muSaobis 

ciklograma. manqana – danadgarebze da postebze moTxovna 

iangariSeba agregatebis uwyveti, Seuferxebeli muSaobis 

pirobidan. 

konveieruli warmoebis ganxorcielebis ZiriTad pirobebad 

iTvleba: teqnologiuri procesis danawevreba calkeul 

ciklebad, calkeuli samuSao postebis gamoyofa da konveieris 

ritmis dadgena; drois danaxarjebis Tanabroba yvela postze 

konveieris muSaobis miRebuli ritmis Sesabamisad; 

teqnologiuri procesebis msvlelobis mixedviT samuSao 

procesis ganlagebis Tanamimdevroba; nakeTobiani yalibis 

Tanmimdevruli gadacema erTi postidan meoreze, konveieris 

dadgenili ritmis mixedviT. 

konveieruli teqnologiis daproeqtebis dros aucilebelia 

ganisazRvros teqnologiuri xazis ZiriTadi parametrebi: 

konveieris ritmi, teqnologiuri operaciebis da postebis 

raodenoba; dasamzadebeli nakeTobebis raodenoba da sxv. am 

monacemTagan umravlesobis dadgena SesaZlebelia gansaxilveli 

procesis ciklogramis agebis saSualebiT. nakeTobebis 

Tbotenian damuSavebas konveieruli warmoebis dros axdenen 
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xvrelisebr da vertikalur kamerebSi an Termoyalibebis 

paketebSi. Tbur danadgarSi yoveli axali yalibis an yalibebis 

jgufis SesvlisTanave agregatis meore mxridan unda gamovides 

TbodamuSavebuli nakeTobebis zustad imdenive raodenoba. 

amasTan SenarCunebuli da uzrunvelyofili unda iqnas Tburi 

damuSavebis reJimi temperaturisa da misi xangrZlivobis 

mixedviT. 

rogorc zemoT iyo aRniSnuli, nakeTobaTa damzadebis 

stenduri teqnologia gamoiyeneba didi zomebisa da masis da 

rTuli konfiguraciis konstruqciebis dasamzadeblad. 

warmoebis stenduri meTodis dros teqnologiuri ciklis 

xangrZlivoba Sedgeba Semdegi periodebisagan: 

∑+++++= SganTbdabarmmomzc TTTTTTT  

sadac momzT  _ yalibebis gasufTaveba, SezeTva da dasayali-

beblad momzadeba, sT; 

armT  _ dauZabavi armaturis yalibebSi Cawyoba – dafiqsireba, 

dasaZabi armaturis winaswari daZabva, sT; 

dabT  _ betonis narevis stendur yalibebSi Cawyoba da 

vibrireba, sT; 

TbT _ stendze nakeTobaTa Tboteniani damuSaveba, sT; 

ganT  _ nakeTobaTa ganyalibebis dro, sT; 

∑ ST  _ stendze Sesvenebebis jamuri mniSvneloba, sT; 

teqnologiuri ciklis TiToeuli mdgenelis xangrZlivoba 

damokidebulia stendis saxeze (grZeli, paketuri, mokle Tu 

Zalovani yalibebi), samuSao cvlebis raodenobaze, nakeTobis 

Tboteniani damuSavebis dadgenil reJimze da a.S. 

kasetur danadgarebSi nakeTobebis damzadebis samuSaoTa 

organizaciis dros ZiriTad amocanas warmoadgens kasetur 

nakveTurebSi nakeTobebis ganlagebis sqema. amisaTvis dgeba 

kompleqsuri uwyisi, romelSic gaTvaliswinebulia saxlis 

sarTulebisa da sadarbazoebis mixedviT nakeTobebis 

nomenklatura da tipzomebi. amis Semdeg dgeba panelebis 

ganlagebis sqema. 
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teqnologiuri procesis daproeqtebis damamTavrebel etaps 

warmoadgens teqnologiuri rukebis Sedgena, sadac xdeba 

rkinabetonis nakeTobaTa damzadebis teqnologiuri procesis 

Tanmimdevruli aRwera TiToeuli saamqrosaTvis cal – calke. 

masSi mocemulia mTliani informacia Sesasrulebel 

samuSaoebze: aRWurvilobaze, samarjvebze da instrumentebze, 

masalebze da energetikul wyaroebze; moTxovnebi produqciaze 

maTze operaciebis Sesrulebamde da Sesrulebis Semdeg. 

teqnologiuri ruka moicavs masalebis miRebis, Senaxvis, 

xarisxis kontrolisa da gamocdis wesebs; usafrTxoebis 

teqnikis, ekologiur da garemos dacvis RonisZiebebs, romlebic 

aucileblad daculi unda iqnes teqnologiuri operaciebis 

Catarebisas. 

tipuri teqnologiuri rukebi muSavdeba warmoebis 

organizaciisa da teqnologiis racionaluri gadawyvetebis 

gaTvaliswinebiT, rac produqciis xarisxis gaumjobesebis, 

Sromis nayofierebis amaRlebis da nakeTobaTa TviTRirebulebis 

Semcirebis winapiroba gaxlavT. es rukebi muSavdeba warmoebis 

mocemuli xerxisaTvis, roca aucilebelia erTiani 

teqnologiuri dokumentis gamoyeneba tipuri teqnologiuri 

operaciebis garkveuli erTobliobisaTvis. tipuri 

teqnologiuri rukis mibma rkinabetonis nakeTobebis damzadebis 

konkretul SemTxvevaze mdgomareobs organizaciul – teqnikuri 

RonisZiebebis SemuSavebaSi da rukis koreqtirebaSi mocemuli 

warmoebaSi arsebuli teqnologiuri aRWurvilobis da 

gamoyenebuli nedleuli masalebis Tu sxva saSualebebis 

gaTvaliswinebiT. 

tipuri teqnologiuri ruka gamosayeneblad vargisi unda 

iyos erTi markis sxvadasxva nakeTobebisaTvis, teqnologiuri 

sqemebisaTvis, unda Seicavdes mocemuli operaciis Sesasrule-

blad aucilebel maqsimalur informacias. xelmisawvdomi da 

gasagebi unda iyos saamqroSi momuSaveebisaTvis. 
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Tavi 4. rkinabetonis nakeTobaTa sawarmoebis  

damxmare meurneobis da arqiteqturul – samSeneblo 

nawilis daproeqteba 

4.1. armaturis saamqro 

 

rkinabetonis nakeTobebis da konstruqciebis daarmatureba 

xdeba SenaduRi armaturis elementebiT, romlebic ZiriTadad 

warmodgenilia sawarmoSi armaturis badeebis, brtyeli da 

sivrculi karkasebis da Casatanebeli detalebis saxiT. es 

elementebi warmoqmnian nakeTobaSi ZiriTad _ muSa, manawilebel 

da samontaJo armaturebs. Casatanebel detalebs warmoadgenen _ 

maryuJebi, kakvebi, kauWebi, romlebic gamoiyenebian transporti-

rebis da montaJis dros, aseve fiqsatorebi, romlebic 

afiqsireben da unarCuneben armaturis elementebs saproeqto 

mdgomareobas dabetonebisas.  

armaturis nakeTobebis damzadeba rkinabetonis nakeTobaTa 

qarxnebSi xorcieldeba armaturis saamqroSi, nakadur teqnolo-

giur xazebze. es xazebi aRWurvilia maRalmwarmoebluri dasaW-

reli, mosaRuni, SesaduRebeli da sxva saxis mowyobilobebiT da 

danadgarebiT. armaturis elementebis damzadebis procesi unda 

eqvemdebarebodes erTiani, uwyveti teqnologiuri nakadis prin-

cips saarmature foladis momzadebidan mza produqciis miReba-

mde operaciebis urTierTkveTis, Seferxebebis, teqnologiuri 

ciklis wyvetebis gareSe. yovelive es ganapirobebs SromiTi 

danaxarjebis Semcirebas damxmare operaciebze. 

armaturis karkasebs da badeebs amzadeben muSa naxazebis 

Sesabamisad, sadac miTiTebulia foladis marka, klasi, Reroebis 

sigrZe, diametri da raodenoba, Reroebs Soris biji, grZivi da 

ganivi mimarTulebiT, SesaduRebeli Casatanebeli detalebis 

ganTavsebis adgilebi da sxva. 

armaturis nakeTobebis warmoeba iTvaliswinebs sawyobebSi 

saarmature foladis Senaxvis organizacias. saarmature 

foladis sawyobebi unda iyos daxuruli da amwe – 

satransporto mowyobilobebiT aRWurvili. igi unda emijnebodes 

armaturis saamqros. saarmature folads aTavseben sawyobebSi 

markebis, profilebis, diametris da partiebis mixedviT. 
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armaturis dasawyobebisaTvis saWiro farTobi iangariSeba 

frmuliT: 

;/1 mKTQA ⋅⋅= SendR                    (4.1.) 

sadac  _ armaturaze dRiuri moTxovnaa 4% danakargebis 

gaTvaliswinebiT, t – Si. 

dRQ

SenT  _ armaturis Senaxvis vada sawyob-

Si, dRe;  _ daxurul sawyobebSi gasasvlelebis gamaTvaliswi-

nebeli koeficientia, =2,5; m _ sawyobis erT kvadratul 

metrze moTavsebuli armaturis masaa t/m2. 

1K

1K

armaturis sawyobis saangariSo normebi: 

armaturis foladis maragi sawyobSi, dReRame _ 20 – 25 

sawyobSi moTavsebuli foladis masa, t/m2 

xviebi      1,2 

wnelovani armatura   3,2 

Svelerebi, ortesebrivi  1,0 

kuTxovanebi    2,5 

saarmature foladis transportireba sawyobidan armaturis 

saamqroSi, iqidan ki sayalibo saamqroSi an naxevarfabrikatebis 

sawyobSi xdeba eleqtro an avtokarebiT. mza armaturis 

elementebis da sxva namzadis saamqros Sida transportireba 

warmoebs xiduri amweebiT, telferebiT, avto da eleqtroka-

rebiT, xelis urikebiT. 

armaturis saamqros SeTanwyobis sqema ganisazRvreba 

nakeTobebis saxis mixedviT, ZiriTadad ki warmoebs moculobiT. 

Sesabamisad armaturis saamqro SeiZleba ganlagebuli iyos 

sayalibo saamqros erT – erT malSi, sayalibo saamqros 

paralelurad, an calke SenobaSi. 

armaturis elementebis warmoebis teqnologiuri procesis 

daproeqtebis etapebia: armaturis elementebis konstruqciul – 

teqnologiuri klasifikacia, mowyobilobebis kompleqtis 

SerCeva, sayalibo saamqros simZlavris Sesabamisi armaturis 

elementebis saaTuri moTxovnis gaangariSeba, SeduRebis 

samuSaoTa moculobis gaangariSeba, teqnologiuri xazis 

SeTanwyobis sqemis damuSaveba da warmoebis ZiriTadi teqnikur – 

ekonomikuri maCveneblebis gansazRvra. 
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daproeqtebisaTvis sawyisi monacemebia qarxnis gamosaSvebi 

produqciis nomenklatura, armaturis elementebis specifikacia 

da rkinabetonis nakeTobebis wliuri mwarmoebloba. 

armaturis elementebis konstruqciul – teqnologiuri 

klasifikacia iwyeba maTi teqnologiuri erTgvarobis analiziT. 

teqnologiurad erTgvarovan jgufebSi Sedis erTi da igive 

diametris armaturis nakeTobebi, msgavsi armaturis Reroebis 

raodenobiT da bijiT erT elementSi; aqedan gamomdinare, 

nakeTobebis nomenklaturis Sesabamisad SeiZleba Seiqmnas 

brtyeli badeebis da karkasebis, sivrculi karkasebisa da 

Casatanebeli detalebis ramdenime jgufi. 

armaturis saamqro Sedgeba damzadebis, SeduRebis, da 

Casatanebeli detalebis ganyofilebebisagan. am ganyofilebebSi 

sruldeba Semdegi ZiriTadi operaciebi: armaturis Reroebis 

gasworeba, daWra, moRunva, da pirapiruli SeduReba, armaturis 

badeebis da karkasebis SeduReba; badeebis da karkasebis moRunva; 

gamsxvilebuli moculobiTi karkasebis damzadeba; Casatanebeli 

detalebis damzadeba da armaturis nakeTobebis saboloo 

damuSaveba. 

aucilebeli procesebis Seuferxeblad warmarTvis mizniT 

SearCeven armaturis saamqros aRWurvilobas. am aRWurvilobaSi 

Sedis: 1) armaturis foladis gasasworebeli da saWreli 

dazgebi, romlebic iTavseben saarmature foladis gawmendis, 

gasworebis da daWris yvela operacias da foladis 

eleqtroTermuli gamyarebis dazga – danadgarebi; 2) Rerovani 

armaturis saWreli dazgebi _ amZraviani makratlebi an 

kombinirebuli pres _ makratlebi; 3) armaturis calkeuli 

Reroebis da brtyeli badeebis mosaRuni dazgebi; 4) 

SesaduRebe;li mowyobiloba _ eleqtrorkaluri SeduRebis 

aparatebi; pirapiruli, wertilovani da mravalwertilovani 

SeduRebis manqanebi. 

saamqroSi danadgarebi da mowyobilobebi Semdegi 

TanmimdevrobiT unda ganlagdes: mavTulovani armatura 

daxveuli saxiT _ xviebiT. Rerovani armatura ki iwyoba 

nakaduri xazis dasawyisSi specialurad gamoyofil moedanze. 1 

– 1,5m daSorebiT ganalageben xveuli armaturis gasaSlel 

mowyobilobebs (triala). maTgan 2,0 _ 2,5 m – iT daSorebiT 
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gasasworebel – dasaWrel dazgebs urTierTparalelurad. 

maTgan erTi msubuqi armaturisaTvisaa, xolo meore _ mZimesTvis. 

maT Soris daSoreba 1 _ 1,5m – ia, xolo kedlidan manZili unda 

iyos 1,5m. 

armaturis namzadis mimRebi Taroebi montaJdeba nakadur 

xazze sigrZiT 3,5 – 5m; 

zogierT SemTxvevaSi mimRebi stelaJebis Semdeg aTavseben 

saWrel dazgebs mokle ReroebisaTvis an wnelebis meqanikuri 

ganmtkicebisaTvis. amis Semdeg ayeneben mosaRun dazgebs,  

romlebic emsaxureba orive teqnologiur xazs. mosaRuni 

dazgidan daaxloebiT 4 – 5m – is moSorebiT aTavseben 

mravalwertilovan SesaduRebel manqanas МТМК-s da 

erTwertilovan МТП-s 700 mm siganis badeebis SesaduReblad. 

dazgebs ayeneben kedlidan 0,8 _ 1 m – is daSorebiT. amontaJeben 

wiboebis asawyob danadgarebs, xolo Semdeg Camosakidebel 

SesaduRebel manqanas МТПГ-s da mravalwertilovan SesaduRe-

bel agregats АТМС 14Х75 an  МТМС 10Х35. 
armaturis nakeTobebis damzadebis procesi Sedgeba sami 

ZiriTadi operaciisagan: Reroebis damzadeba, badeebis SeduReba 

da armaturis nakeTobebis saboloo damuSaveba. 

armaturis nakeTobebis warmoebis nakadur – agregatuli 

teqnologia xasiaTdeba SedarebiT maRali SromatevadobiT da 

produqciis maRali TviTRirebulebiT, aseve saarmature fola-

dis mniSvnelovani danakargebiT. amitom ufro mizanSewonilia 

nakadur – meqanizebuli teqnologia (nax. 4.1.). igi iTvaliswinebs 

ZiriTadi damamzadebeli operaciebis CarTvas SesaduRebeli 

danadgaris avtomatur ciklSi, aseve armaturis namzadis (mza 

armaturis produqciis) paketizacias da konteinerizacias. am 

mizniT iqmneba armaturis badeebis da karkasebis SesaduRebeli 

avtomatebi. am danadgarebSi avtomatizebulia yvela procesi, 

dawyebuli ganivi da grZivi mimarTulebis wnelebis da xviebis 

miwodebidan da damTavrebuli mza produqciis dasawyobebiT. 
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armaturis saamqroebi SeiZleba aRWurvili iqnan avtomati-

zebuli xazebiT, romlebic SeZleben nebismieri sigrZisa da 

siganis armaturis badeebis gamoSvebas, siganiT 3800 mm – mde da 

Reroebis diametriT 12 mm – mde (nax. 4.2.) xazi aRWurvilia 

mravalwertilovani SesaduRebeli danadgariT ATMC-14x75-7, 
romelic aduRebs badeebs 36 grZivi ReroTi. badeebis grZivi da 

ganivi biji SeiZleba icvlebodes 100 – dan 300 mm – mde. 

SesaduRebeli Reroebis gadaadgileba avtomatizebulia. 

eleqtrodebis SesaduRebel obieqtze misaWerad danadgari 

aRWurvilia hidropnevmaturi meqanizmiT, xolo badis 

gadaadgilebisaTvis gamoyenebulia pnevmaturi amZravi. 

armaturis damuSavebasa da saSemduReblo operaciebze modis 

Sromis saerTo danaxarjebis 30 – 40%. maT Soris badeebisa da 

karkasebis SeduReba ufro Sromatevadi opraciaa da igi 

Seadgens Sromis saerTo danaxarjebis 37 – 55%. 

4.3. naxazze warmodgenilia saxlTsaSenebeli kombinatis 

armaturis saamqro armaturis badeebisa da karkasebis 

maRalmeqanizebuli warmoebisaTvis. saamqro ganlagebulia or 

malSi da orientirebulia armaturis badeebis damzadebaze 

(saamqros ZiriTadi produqcia). es procesi organizebulia ori 

paraleluri nakadiT mravaleleqtrodian avtomatizebul 

danadgarebze АТМС-14х75. armaturis sxva nakeTobebs aduReben 

erTwertilovan manqanebze МТП-150 da SesaduRebel marwuxebze 

МТП-806. 
armaturis saamqroebis daproeqtebisas sawarmoo simZlavris 

angariSi unda warmoebdes Semdegi TanmimdevrobiT: 

1) armaturis nakeTobebs ajgufeben teqnologiuri erTgvaro-

bis mixedviT; adgenen saarmature foladis saerTo raodenobas 

markebis mixedviT da armaturis samuSaoebis saerTo moculobas 

da saxeebs; 

2) warmoebis saerTo moculobidan da nakeTobaTa nomenkla-

turidan gamomdinare, SeirCeven armaturis nakeTobebis dasamza-

debeli teqnologiuri aRWurvilobis Sesabamis kompleqts; 

3) Seadgenen krebsiT uwyiss Sesasrulebeli samuSaoebisa da 

aRWurvilobis datvirTvis Sesaxeb. 
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nax. 4.3. saxlTsaSenebeli kombinatis armaturis saamqros gegma 
1 _ badeebis dasawyobi adgili; 2 _ badeebis mimRebi magida;  

3 _ giliotinisebri makratlebi; 4 _ pnevmomakrateli Reroebis grZivi 
WrisaTvis; 5 _ danadgari АТМС-14х75; 6 _ gammarTavi mowyobiloba;  

7 _ doluri mowyobiloba; 8 _ saWreli dazga С-370; 9 _ mosaRuni dazga;  
10 _ triala; 11 _ mosaRuni dazga; 12 _ manqana АПТ-75; 13 _ danadgari 

МТМК; 14 _ manqana МТП-50; 15 _ rolgangi; 16 _ manqana МТПГ-75;  
17 _ karkasebis dasawyobi adgili; 18 _ manqana МТМС-18х75;  

19 _ gamanawileblebis Wris avtomati; 20 _ gamarTvisa da Wris aparati ИО-
35А ; 21_ danadgari МТП-100. 

 

foladis TiToeuli saxisaTvis angariSoben manqanebisa da 

dazgebis tipebis raodenobas da adgenen maTi gamoyenebis 

xarisxs. teqnologiuri aRWurvilobis mwarmoebloba aiReba 

moqmedi normebis mixedviT da warmoebis mosalodneli 

gafarToebis perspeqtivis gaTvaliswinebiT. 

 

4.2. betonis narevebis momzadeba 

4.2.1. zogadi cnobebi 

rkinabetonis nakeTobebis sawarmoebSi betonis narevebs 

amzadeben betonsarev saamqroebSi. sasaqonlo betonis narevebs 

amzadeben betonis qarxnebsa da sainventaro betonsarev, rogorc 

stacionarul, aseve moZrav danadgarebSi. moZravi danadgarebi 

ZiriTadad gamoiyeneba obieqtis mSeneblobis sawyis periodSi, 
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roca igi sakmaod aris dacilebuli stacionaruli qarxnebidan. 

moZravis saxesxvaobaa inventaruli betonis qarxnebi, romlebsac 

mSeneblobis damTavrebisTanave Slian da gadaaqvT axal 

samSeneblo moedanze. 

moqmedebis principis mixedviT betonsarevi danadgarebi 

cikluri da uwyveti moqmedebisaa. pirvelisaTvis damaxasiaTebe-

lia CatvirTvis,  arevis da gantvirTvis operaciebis periodulo-

ba, xolo meorisaTvis _ miTiTebuli procesebis uwyvetoba. 

ufro farTod gavrcelebulia cikluri moqmedebis danadgarebi. 

uwyveti moqmedebis danadgarebis gamoyeneba ufro efeqturia 

erTmarkiani betonis narevis masobrivi damzadebisas, magaliTad, 

hidroteqnikur da sagzao mSeneblobaSi. 

SeTanwyobis mixedviT betonis saamqroebi da qarxnebi 

maRlivi da safexuriania. maRlivi sqemis SemTxvevaSi warmoebs 

betonis Semadgenlebis erTjeradi aweva bunkerebSi (nax. 4.4.a), 

Semdgom ki misi gravitaciuli gadaadgileba qveviT. Teqnolo-

giuri procesebis Sesabamisad maRlivi SeTanwyobis danadgars 

aqvs SedarebiT mcire zomebi gegmaSi da mniSvnelovani simaRle. 

am tipis danadgarebs aSeneben maTi xangZlivi eqspluataciis 

saWiroebis SemTxvevaSi. 

 
nax. 4.4. betonsarevi danadgarebis SeTanwyobis sqema. 

a) maRlivi erTsafexuriani; b _ orsafexuriani. 1 _ sawyobidan Semvsebebis 

mimwodebeli konveieri. 2 _ konveieri Semvsebebis misawodeblad betonsarevi 

danadgaris saxarj bunkerebSi; 3 _ sabruni Zabri; 4 _ saxarjo bunkerebi;  
5 _ cementis misawodebeli elevatori; 6 _ fxvieri masalebis dozatori;  
7 _ dozirebuli fxvieri masalebis Zabri; 8 _ cementmzidi; 9 _ wylis 

dozatori; 10 _ betonsarevi; 11 _ mza narevis gasacemi bunkeri;  
12 _ avtobetonmzidi; 13 _ betonsarevSi dozirebuli masalebis 

mimwodebeli konveieri. 
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safexurian sqemaSi (nax. 4.4.b) danadgaris meqanizmebi 

ganlagebulia or safexurad. mSrali narevis komponentebi aaqvT 

orjer, jer saxarj bunkerebSi, xolo maTi dozirebis Semdeg 

konveierebiT an sayirao skipiT asarevi manqanis dolSi. aseTi 

SeTanwyobisas manqana an saamqro iyofa or nawilad: 

sadozirebeli ganyofileba mimRebi mowyobilobebiT da asarevi 

ganyofileba betonis narevis gamcemi bunkerebiT. 

orsafexuriani sqemisas Senoba ar aris maRali, samagierod 

mniSvnelovania gegmaSi; es aadvilebs mowyobilobebis montaJs, 

magram moiTxovs didi raodenobiT asawev mowyobilobebs da 

zrdis teqnologiuri ciklis xangZlivobas. aseTi tipis 

qarxanaSi an saamqroSi danadgarebi mobilurobiT gamoirCevian. 

betonsarev qarxnebSi an saamqroebSi, horizontalur 

sibrtyeSi betonsarevebi SeiZleba ganlagebul iqnas xazobrivad 

an budobrivad (nax. 4.5.) xazobrivi ganlagebisas TiToeul sarevs 

aqvs individualuri ganmtvirTavi xvreli (nax. 4.5. a,b) 

budobrivis dros gantvirTva warmoebs betonis narevis erT 

saerTo gamcem ZabrSi (nax. 4.5.g). betonsarevebis ganlagebis 

xasiaTi damokidebulia sadozavi aparaturis saxeze, budobrivi 

sqemiT ganlagebuli betonsarevebi SeiZleba uzrunvelyofil 

iqnas avtomaturi marTvis dozatorebiT. budobrivi ganlagebisas 

SesaZlebelia didi tvirTamweobis satransporto saSualebebis 

datvirTva, rac Seamcirebs danaxarjebs mSeneblobisa da qarxnis 

eqspluataciaze. magram narevebis SeTanwyobis es xerxi 

araracionaluria, roca aucilebelia erTdroulad ramdenime 

sxvadasxva markis betonis damzadeba, amitom am meTods 

rkinabetonis qarxnebSi naklebad iyeneben. 

betonsarevi qarxnebis an saamqroebis SedgenilobaSi Sedis 

cementisa da Semvsebebis sawyobebi, danadgari danamatebis 

dasamzadeblad; saxarji bunkerebi masalebis operatiuli 

maragisaTvis, satransporto mowyobilobebi, komponentebis 

sadozavi aparatura, asarevi da betonis narevis gasacemi 

mowyobilobebi, damxmare danadgarebi (energetikuli meurneoba, 

sakompresoro, saTbobi sistema da a.S). 

 

 

 156



 
nax. 4.5. betonsarevebis ganlagebis sqemebi a) erTrigiani;  

b) orrigiani; g) budobrivi 

 
mcire simZlavris rkinabetonis qarxnebis betonsarevi 

saamqroebis wliuri mwarmoebloba 50 000 m3 betonia, saSualo da 

didi simZlavris qarxnebisa Sesabamisad 100 da 200 aTasamde m3 da 

sasaqonlo betonis qarxnebs SeiZleba hqondeT 250 aTas m3 – ze 

meti simZlavre.  

 

4.2.2. cementisa da Semvsebebis miReba da  

dasawyobeba 

cementi rkinabetonis qarxnebSi da betonsarev kvanZebze 

SemoaqvT ZiriTadad nayar mdgomareobaSi, rac garkveul 

moTxovnebs uyenebs maTi gantvirTvis, transportirebisa da 

Senaxvis operaciebs. mniSvnelovani pirobaa cementis saimedod 

dacva atmosferuli da gruntis tenis SeRwevisagan sasawyobi 

operaciebis Sesrulebisas, anu misi hermetizacia, satransporto 

da mimRebi mowyobilobebisa da mtverdasaleqi danadgarebis 

gamoyeneba. 

cementi sawyobSi SemoaqvT sxvadasxva satransporto 

saSualebebiT: specialuri avtomanqanebiT (avtocementmzidi, 

sayirao cementmzidi), vagoncementmzidebiT da Cveulebrivi 
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daxuruli vagonebiT. Cvens qveyanaSi cementis ZiriTadi nawili 

momxmarebels miewodeba rkinigzis vagoncementmzidebiT da 

avtocementmzidebiT. cementis danakargebi avtocementmzidebiT 

transportirebisas datvirTva – gantvirTvis samuSaoebis 

gaTvaliswinebiT, saSualod daaxloebiT 10 – jer naklebia, 

vidre daxuruli vagonebiT transportirebisas.  

rkinigzis cementmzidebi bunkeruli tipis da cisternis 

saxisaa 60 t tvirTamweobiT. bunkeruli tipis cementmzidebidan 

cementi lukidan TviTdinebiT itvirTeba sawyobis mimReb 

mowyobilobaSi. cementmzidi cisternebidan cementi ganitvirTeba 

SekumSuli haeriT. daxuruli rkinigzis vagonebidan cementis 

gantvirTvisaTvis iyeneben meqanikur an pnevmatur ganmtvirTavebs 
(nax. 4.6.) 

 
nax. 4.6. cementis pnevmaturi ganmtvirTavi.  

1 _ mimRebi mowyobiloba; 2 _ cementis sadinari; 3 _ dasaleqi kamera;  
4 _ filtri; 5 _ xraxnuli konveieri; 6 _ vakuumtumbo; 7 _ karada marTvis 

aparaturiT. 
 
meqanikuri gantvirTvebis (meqanikuri niCbebi) gamoyeneba da-

kavSirebulia xeliT SromasTan da cementis did danakargebTan. 

garda amisa igi ver uzrunvelyofs momuSaveTaTvis aucilebel 

sanitarul pirobebs. 

gantvirTvis pnevmaturi xerxi ufro xelsayrelia. igi dam-

yarebulia masalebis Setivtivebuli nawilakebis gadaadgilebaze 

moZravi haeris nakadiT. am xerxis upiratesobaa hermetizacia, 

gantvirTva danakargebis gareSe, ukeTesi samuSao pirobebi, 

kompaqturoba da sruli meqanizacia. 
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rkinabetonis qarxnebSi cementis sawyobebi konstruqciis 

tipis mixedviT SeiZleba iyos bunkeruli, silosuri da 

beRlisebri. bunkeruli sawyobebi (ZiriTadad 250_1000 t 

moculobiT) Sedgebian ramdenime mrgvali, kvadratuli, an 

marTkuTxa formis liTonis WurWlisagan. bunkerebis cementiT 

Sesavsebad gamoiyeneba meqanikuri da pnevmaturi ganmtvirTvelebi, 

xolo gansatvirTad xraxnuli tumboebi da aeroRarebi. 

bunkerul sawyobebs aqvT farTobis gamoyenebis dabali 

koeficienti da meqanizaciis da avtomatizaciis mcire 

SesaZlebloba. Tanamedrove qarxnebSi rogorc wesi, iyeneben 

silosur sawyobebs. isini Sedgebian 5 – 10 m diametris 

cilindruli formis WurWlebisagan, wakveTili konusisebri 

fuZiT. silosebi ZiriTadad liTonis an rkinabetonisaa (nax. 4.7.), 

romelTa raodenoba sawyobSi 4 an 6 – ia, maTi tevadoba 240 – 

dan 400 tona – mdea, xolo sawyobis tevadoba 400 – dan 12000 t – 

mde. 

mcire mwarmoeblobis SemTxvevaSi iyeneben inventarul 10 – 20 

t tevadobis silosebs. silosebis raodenobas zrdian qarxnis 

simZlavris Sesabamisad da saangariSo maragis mixedviT Seadgens 

sawarmos 7 – 10 dRe-Ramis moTxovnas. cementis saangariSo xarji 

sawyobis tevadobis gansazRvrisaTvis gamoiTvleba formuliT: 

2

1

KC
KnQ

Nv ⋅
⋅⋅⋅

=
c

;           (4.2.) 

sadac  sawarmos wliuri mwarmoebloba m3 ; c _ cementis 

gasaSualoebuli xarji 1m3 produqciaze;  _ sawyobSi cementis 

maragi; dRe/Rame d/R; =1,04-cementis SesaZlo danakar-

gebis gamaTvaliswinebeli koeficientia gantvirTvisa da satran-

sporto operaciebisas; =0,943 _ sawyobis cementiT Sevsebis 

koeficienti;  _ samuSao dReebis raodenoba weliwadSi 

Q
n

107 ÷=n

K

1K

2

C 250=C  

dRe; 
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nax. 4.7. cementis avtomatizebuli sawyobi СБ-33Б;  

1 _ filtri; 2 _ gadaRobva; 3 _ silosi; 4 _ kibe; 5 _ aerirebadi 

mowyobiloba; 6 _ kameruli tumbo; 7 _ zeTtengamyofi; 8 _ haersadeni;  

9 _ eleqtroaparatura; 10 _ cementsadeni. 
 

cxrili 4.1. 

rkinigzispira tipuri cementis sawyobebis 

 teqnikur – ekonomikuri maCveneblebi 

sawyobis tevadoba, tonebSi 
maCveneblebi 

360(240) 720(480) 1700(1100) 4000(2500) 6000 
silosebis 
raodenoba 

6(4) 6(4) 6(4) 6(4) 4 

masala, romlisganac 
solosia 

damzadebuli 
rkinabetoni an liToni 

rkinabeton
i 

sawyobis 
tvirTbrunva, aTasi 
tona weliwadSi 

17(11) 32(23) 82(54) 196(131) 284 
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cvlaSi momuSaveTa 
raodenoba 

2 2 2 2 2 

kuTri xarji 1 tona 
tvirTbtunvaze: 

eleqtroenergiis, 
kvt-sT 

)93,0(59,0
)91,0(6,0

)73,0(38,0
)0,1(5,0

 
)88,0(21,1
)86,0(26,1  

)89,0(19,1
)65,0(93,0  

−
−  

SekumSuli haeri, m3 
)3,20(4,5

)8,20(6
 

)8,20(6
)8,20(6
 

)10(5,37
)10(6,37
 

)17,0(35
)17,0(35
  

2,7 

SeniSvna: 1. frCxilebSi mocemulia maCveneblebi silosebis minimaluri 

raodenobisas. 

2. mricxvelSi mocemulia maCveneblebi cementis meqanikuri xerxiT 

transportirebisas, mniSvnelSi pnevmatikuri xerxiT transportirebisas. 

 

cementis silosuri sawyobebi (nax. 4.8.) iyofa meqanizebul da 

avtomatizebul sawyobebad. avtomatizebuli sawyobebi ufro 

progresulia, ramdenadac maTi warmoebis marTva ufro 

gaadvilebulia. 

 

 
nax. 4.8. cementis sawyobi 

1 _ samanevre jalambari; 2_ vakuumganmtvirTavi; 3 _ xraxnuli konveieri 

gamwmendi seqciiT; 4 _ pnevmaturi sawevela; 5 _ pnevmaturi xraxnuli tumbo;  

6 _ aeroRari; 7 _ fskeruli ganmtvirTavi; 8 _ eqvsi silosi; 9 _ dasaleqi 

kamera filtriT 
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avtomatizebul sawyobSi Sedis mimRebi bunkeri, sasilose 

qila, filtri, kameruli tumbo, xraxnuli ganmtvirTavi, 

manawilebeli pnevmaturi mowyobiloba, cementsadenebi, 

Semsrulebeli meqanizmi, SekumSuli haeris da avtomaturi 

marTvis ten da zeTsawmendi sistema. nax. 4.9 – ze mocemulia 

cementis silosuri sawyobis teqnologiuri aqsonometruli 

sqema. 

 
nax. 4.9. rkinigzispira cementis sawyobis teqnologiuri sqema 

1 _ pnevmatikuri sawevela; 2 _ bunkeri; 3 _ bunkeruli tipis cementmzidi 
vagoni; 4 _ daxuruli vagoni; 5 _ vagoncisterna; 6 _ cementsadenis 

gadarTva; 7 _ pnevmaturi ganmtvirTavi; 8 _ cementsadenebi; 9 _ silosebi;  
10 _ fskeruli pnevmaturi ganmtvirTavi; 11 _ avtocementmzidi;  

12 _ saxeloiani filtri; 13 _ vakuum – danadgari; 14 _ pnevmatikuri 
xraxnuli tumbo. 

 

yoveli silosi aRWurvilia pnevmatikuri ganmtvirTaviT, ris 

gamoc cementi miewodeba qveda aeroRars da Semdeg bunkers 

gadasatumbad an betonsarev ganyofilebaSi gadasatvirTad. 

Semvsebebis sawyobebi sxvadasxva tipisaa, isini gansxvavdebian 

erTmaneTisagan moculobiT, masalis Senaxvis xerxiT, gantvirT-

vis meTodiT, masalis sawyobSi miRebis da betonsarevi ganyofi-

lebis saxarj bunkerebSi CatvirTvis TaviseburebiT da sxva. 
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Semvsebebis gantvirTva rkinigzis an saavtomobilo transpor-

tidan xdeba gravitaciuli xerxiT, mibiZgebiT da amoCamCviT, rac 

ganapirobebs tvirTamwevi mowyobilobebis konstruqciul Tavise-

burebebs. 

ufro efeqturia gravitaciuli gantvirTva. TviTmcleli 

satransporto saSualebebidan, specialuri vagonebidan, avto-

TviTmclelebidan da a.S. roca masala icleba simZimis Zalis 

gavleniT. 

gantvirTva mibiZgebiT sruldeba masalis Ria platformebiT 

Semozidvisas, stacionaruli ganmtvirTavi manqanis T – 182A 

gamoyenebiT. masala gansatvirTi baqnidan iyreba specialuri 

ormxrivi xvetiiT, romelic asrulebs ukuqceviT – winsvliT 

moZraobas baqnis ganivad, misi TandaTanobiTi gadaadgilebiT 

tvirTmimRebi bunkeris Tavze. manqanis mwarmoeblobaa 170 t/sT – 

mde. tvirTmimRebi mowyobiloba aRWurvilia saburR – saRari 

mafxvierebliT, gayinuli masalebis dasamuSaveblad. 

Semvsebebis gantvirTva amoCamCviT xdeba yvela tipis 

naxevarvagonebidan da Ria baqnebidan, specialuri TviTmavali 

portaluri elevatoruli tipis ganmtvirTaviT. ganmtvirTavi 

aRWurvilia CamCiani elevatoriT. gantvirTvisas elevatoris 

CamCebi TandaTanobiT eSveba naxevarvagonSi, iRebs Semvsebs 

vagonis mTels siganeze da miawvdis horizontalur gadamcem 

konveiers. Semdeg lenturi konveieriT masala miewodeba mimReb 

bunkerSi an StabelSi, ganmtvirTavis mwarmoebloba, magaliTad 

C – 492 – isa, aRwevs 400 tona/sT -mde, manZili Stabelamde xazis 

RerZidan 20 m-mdea, Stabelis simaRle 9 m-mde. 

Semvsebebis sawyobebi Ria, daxuruli da kombinirebuli 

tipisaa. dasawyobebisa da Senaxvis mixedviT ganasxvaveben 

Stabelur, naxevrad bunkerul, bunkerul da silosur sawyobebs. 

Semvsebebis ufro gavrcelebuli sawyobebia: estakadur – 

Stabeluri (naxevrad bunkeruli); estakadur – tranSeuli, 

Stabelur wriuli da silosuri. es sawyobebi erTmaneTisagan 

gansxvavdeba gantvirTvis xerxiT, tvirTmimRebi mowyobilobiT 

da satransporto sqemiT. 

Semvsebis sawyobebis tipi, misi maragi da gamoyenebuli 

aRWurviloba unda ganapirobebdes qarxnis Seuferxebel 
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muSaobas mTeli wlis ganmavlobaSi. Semvsebebis Senaxva sawyobSi 

xdeba maTi saxeebis, fraqciebis da xarisxis mixedviT.  

Ria sawyobebis did naklad gvevlineba masalebis datenianeba 

da dabinZureba sxvadasxva minarevebiT. garda amisa, Stabeluri 

dasawyobebis mTavar naklad SeiZleba CaiTvalos masalebis 

gadasaadgileblad muxluxoebiani buldozerebis gamoyeneba, 

romlebic moZraobisas amsxvreven da aqucmaceben msxvil 

Semvsebebs da abinZureben maT. Stabeluri sawyobebi gansxvavde-

bian sawyobis mTeli moculobis mcire gamoyenebiT 15 – 25% 

datvirTviT, naxevradbunkerul sawyobebs es maCvenebeli ukeTesi 

aqvT 75% - mde, xolo silosur – wriul sawyobebs 90% - mde. 

garda amisa, daxuruli tipis sawyobebs axasiaTebT naklebi 

xvedriTi kapitaluri danaxarjebi, mcirea Tburi danakargebi, 

xolo saTbobis xarji Semvsebebs gaTbobasa da galxobaze 

ganaxevrebulia. amitom axali qarxnebis daproeqtebisas 

mizanSewonilia gaTvaliswinebul iqnas naxevradbunkeruli da 

silosur – wriuli daxuruli tipis sawyobebi. daxurulma 

naxevradbunkerulma sawyobebma hpoves ufro meti gavrceleba 

saqarxno pirobebSi (nax. 4.10) 

arsebobs Ria da daxuruli sawyobebis mravali proeqti. 

rkinabetonis qarxnebSi moTxovnebi masalebze ganisazRvreba 

betonis Sedgenilobis gaangariSebis safuZvelze, gamosaSvebi 

produqciis moculobisa da nomenklaturis mixedviT. 

estakadur – tranSeul (naxevradbunkerul) sawyobs (nax. 4.11) 

aqvs stacionaruli tvirTmimRebi mowyobiloba gravitaciuli 

gantvirTvisaTvis, romelic aRWurvilia masalis mimbiZgebeli 

mowyobilobiT T – 182 AA. Semvsebi, tvirTmimRebi bunkeridan, 

daxrili lenturi konveieriT miewodeba estakadaze, romelic 

aRWurvilia Camomyreli urikiT. am konveieriT Semvsebi miewodeba 

sawyobis nebismier nakveTurSi. nakveTurebis qveS mowyobilia 

StabelqveSa galerea lenturi konveieriT. yovel nakveTurs aqvs 

erTi an ramdenime sadinari vibromkvebaviT, romlebsac 

distanciurad marTaven StabelqveSa galereidan. Semvsebi 

lenturi konveieriT miewodeba daxril estakadis konveiers, ris 

Semdegac miemarTeba asarevi ganyofilebis saxarj bunkerebSi. 
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nax. 4.10. Semvsebebis daxuruli Stabelur – naxevradbunkeruli sawyobi 

1 _ portaluri ganmtvirTavi C – 492;  2 _ Semvsebebis sawyobi;  
3 _ gadasatvirTi sadguri; 4 _ betonsarevi saamqro; 5 _ Camosayreli 
konveieri; 6 _ ganivi lenturi mkvebavi; 7 _ mravalCamCiani elevatori;  

8 _ registrebi Semvsebebis gasaTbobad; 9 _ StabelqveSa lenturi konveieri; 
10 _ Raruli vibromkvebavi; 11 _ masalebis donis maCvenebeli; 

 

am bolo xanebSi farTo gamoyeneba hpoves silosur – 

wriulma avtomatizebulma sawyobebma (nax. 4. 12). es sawyobebi 

Sedgeba mimRebi bunkerisagan daxrili galereiT, samanevro 

mowyobilobisagan, rkinigzis satvirTo vagonebis Tavis 

mosayrelad, gadasatvirTi mowyobilobisagan, lenturi 

konveierebis sistemisagan Semvsebebis transportirebisaTvis 

betonsarev kvanZSi, Semvsebis gamTbobi da maTi tenSemcvelobis 

ganmsazRvreli mowyobilobebisagan. 
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nax. 4.11. Semvsebebis estakadur – tranSeuli sawyobis sqema. 

1 _ estakada; 2 _ estakadis konveieri; 3 _ Camomyreli urika;  

4 _ sawyobSi masalebis mimwodebeli konveieri; 5 _ Semvsebebis Stabeli;  

6 _ tranSeuli lenturi konveieri; 7 _ vibroCamketi; 8 _ erTCamCiani 

ganmtvirTavi; 9 _ ganmtvirTavi danadgari T – 182 A. 
 

Semvsebebis Sesanaxi WurWeli-silosebi agebulia asawyobi 

rkinabetonis 3,5 m diametris rgolebisagan. sawyobi Sedgeba 

wriulad ganlagebuli Svidi aseTi silosisagan. 

lenturi konveierebis, vibromkvebavebis, mosabrunebeli 

sadinarebis ZiriTadi meqanizmebis muSaobis marTva xorcieldeba 

distanciurad, erTi pultidan. marTva avtomatur reJimSi 

eyrdnoba signalizaciis da eleqtroamZravebis blokirebis 

saimedo sistemas. aucilebelia uzrunvelvyoT StabelSi da 

asarevi ganyofilebis saxarj bunkerebSi Semvsebebis donis, 

lentur konveierze masalis Sris sisqis da a.S. gansazRvra. am 

mizniT iyeneben sxvadasxva xelsawyoebs, kerZod donis 

maCvenebels. 

bunkerebSi fxvieri masalis mocemul doneze qveviT 

CaSvebisas miewodeba signali, an meqanizmebis sistema 

avtomaturad CairTveba, rac uzrunvelyofs bunkeris Sevsebas. 
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nax. 4.12. Semvsebebis silosur – wriuli avtomatizebuli sawyobi 
1 _ ganmtvirTavi manqana T-182A; 2 _ gamafxvierebeli mowyobiloba;  

3 _ liukosawevela; 4 _ lenturi konveieri; 5 _ vertikaluri CamCiani 
elevatori; 6 _ vibroRari; 7 _ mimRebi bunkeris vibratori; 8 _ qveda donis 

maCvenebeli; 9 _ lenturi konveieri; 10 _ silosebi; 11 _ sabruni Zabri; 

 

zamTris periodSi Semvsebebis sawyobebSi acxeleben qviSas, 

xolo zogierT SemTxvevaSi msxvil Semvsebebsac. ufro 

gavrcelebulia Semvsebebis gacxeleba orTqlis registrebiT. 

zogjer iyeneben mbrunav saSrob dolebs. gaxurebis temperatura 

damokidebulia cementis saxesa da markaze. 

Cveulebrivi portlandcementis gamoyenebis SemTxvevaSi 

Semvsebebis dasaSvebi maqsimaluri temperatura ar unda 

aRematebodes 500C-s. registrebis gamoyenebisas gaxurebis 

procesi xasiaTdeba, uTanabrobiT da didi xangrZlivobiT, rac 

ganpirobebulia gasaTbobi milebis SedarebiT naklebi 

zedapiriT. damuSavebulia ufro ekonomikuri konvenciuri 

gaxurebis xerxi, romelic iTvaliswinebs Semvsebebis gaxurebas 

cxeli haeriT an gamonabolqvi airebiT 2500C – mde. 
sawyobis tipis arCevisas gasaTvaliswinebelia regionis 

klimaturi pirobebi, gare transportirebis saSualebebi, moZravi 
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Semadgenlobis tipi, sasawyobo maragis moculoba da 

teqnologiuri moTxovnebi. 

Tbili zamTrisa da mcire raodenobis naleqebis regionebSi 

ufro efeqturia Ria tipis sawyobebi. Semvsebebis unificirebuli 

sawyobebis teqnikur – ekonomikuri maCveneblebi mocemulia 

cxril #4.2. – Si.  

 
cxrili 4.2. 

betonis Semvsebebis unificirebuli sawyobebis 

teqnikur – ekonomikuri maxasiaTeblebi 

 

teqnikur – ekonomikuri maCveneblebi 

sawyobis tipi 
Teva-
doba m3 

wliuri 
tvirTbrunva, 

aTasi m3 

kapitaluri 
dabandeba 

aTasi lari 

sasawyobo 
gadamuSavebis 

TviTRirebuleba, 
lari/m3 

Ria Stabelurtran-
Seuli, inventaruli 

 

1600 
3200 
6300 
12000 

60 
120 
240 
480 

109 
124 
166 
238 

0,62 
0,42 
0,23 
0,23 

nawilobriv daxuruli. 
estakadur-Stabeluri. 

tranSeul 
stacionaruli 

3200 
6400 
12900 

120 
240 
480 

223 
304 
455 

0,28 
0,23 
0,16 

daxurul estakaduri-
naxevradbunkeruli 

stacionaruli 

4300 
6400 
14900 

120 
240 
480 

298 
441 
632 

0,34 
0,23 
0,22 

silosur 
stacionaruli 

silosur inventaruli 
 
 

1500 
240 
480 
720 
1500 

60 
7,5 
15 
30 
60 

214 
54 
71 
105 
214 

0,48 
0,88 
0,68 
0,53 
0,48 

daxuruli bunkeruli 
wriuli mimRebi 
mowyobilobiT 

avtotransportisaTvis 

 
200 

 
8 

 
15 

 
1,89 

 

Semvsebebis maragis normativi betonis qarxnebSi damokide-

bulia maTi Semotanis xasiaTze. avtotransportiT Semotanisas 

igi tolia 5 – 7 , xolo rkinigzis transportis gamoyenebisas 7 

– 10 dRe Ramis. 

Semvsebebis maragis raodenobas, ise rogorc cementisas, 

sawyobebis daproeqtebisas sazRvraven betonis narevis 

Sedgenilobis gaangariSebis safuZvelze. saorientaciod 1m3 mZime 

betonisaTvis saWiroa 0,45m3 qviSa da 0,9 m3 RorRi an xreSi. 
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sawyobis tevadoba iangariSeba formuliT: 

      21 KKTQV ⋅⋅⋅= SendRSemv ;                    (4.3.) 

sadac  _ masalebis dRiuri xarjia, m3-Si; dRQ

SenT  _ maragis normativia, 107 ÷=SenT d/R; 

1K  _ gafxvierebis koeficientia, ;2,11 =K  

2K  _ transportirebisas masalebis kargva,  ;02,12 =K
nakveTurebis minimaluri raodenoba qviSisaTvis miRebulia _ 

2; xolo RorRisaTvis an xreSisaTvis _ 4. Semvsebebis Stabelis 

maqsimaluri simaRle Seadgens 12 m-s, roca daxris kuTxe 400 – 

ia. Tu Semvsebebis gantvirTva xdeba rkinigzis Semadgenlobidan 

moZravi ganmtvirTavi manqaniT, am SemTxvevaSi Stabelis simaRles 

iReben 4 – 6 m-s. 

Semvsebebis sawyobis saerTo farTobs sazRvraven formuliT: 

    KFF ⋅= 1saw ; 

sadac  – aris sawyobis sasargeblo farTobi, romelic 

tolia yvela Stabelis jamuri farTobebisa, m2. K – sawyobis 

farTobis gazrdis koeficienti sxvadasxva daniSnulebis 

gasasvlelebis mosawyobad K=1,4 -1,5; 

1F

 

4.2.3. betonis narevis komponentebis dozireba 

 

betonis narevis damzadebisas gadamwyveti mniSvneloba 

eniWeba dozirebas, e.i. betonis Semadgeneli masalebis 

raodenobis awonvas. dozireba unda moxdes iseTi sizustiT, 

romelic uzrunvelyofs saWiro Tvisebebis betonis miRebas. 

betonis narevis damzadebisas fxvieri masalebis CatvirTva 

betonsarevSi warmoebs masiTi, xolo wylisa da Txevadi 

danamatebisa rogorc masiTi aseve moculobiTi dozirebiT. 

Semvsebebis moculobiTi dozireba dasaSvebia mxolod mcire 

raodenobis betonis narevebis momzadebisa da 

arasapasuxismgeblo obieqtebis dabetonebis SemTxvevaSi. 

moculobiTi dozirebisas mniSvnelovani cdomilebebi aixsneba 

fxvieri masalebis nayari moculobiTi masis cvalebadobiT, 

gansakuTrebiT maTi tenianobis cvlilebisas. cdomileba 

ganpirobebulia agreTve sxvadasxva marcvlebis sisxoTi, 
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miwodebis intensiurobiT, CatvirTvis simaRliT, masalis 

SemWidroebis xarisxiT da sxva. cementis moculobiTi dozireba 

arcerT SemTxvevaSi ar daiSveba. cementis, wylis da danamatebis 

dozirebis sizuste unda iyos 2%, xolo SemvsebebisaTvis 2,5%; 

muSaobis xasiaTis mixedviT dozatorebi cikluri da uwyveti 

moqmedebisaa, moqmedebis porincipis mixedviT _ moculobiTi, 

masiTi da Sereuli. marTvis mixedviT-xelis, naxevrad 

avtomaturi da avtomaturi. dozatorebis tipebi SeirCeva 

betonsarevi danadgarebis SeTanwyobis, betonsarevebis saxeobis, 

narevis raodenobisa da sxva faqtorebis mixedviT.  

saSeni masalebis mrewvelobaSi upiratesad gavrcelebulia 

naxevrad avtomaturi da avtomaturi cikluri masiTi 

dozatorebi. naxevrad avtomatur dozatorebSi masalis adozva 

da CatvirTva xdeba avtomaturad; avtomatur dozatorebSi 

saWiro operaciebi sruldeba operatoris Carevis gareSe. masiTi 

dozatorebi Sedgeba masiTi madozirebeli bunkeris CamtvirTavi 

mowyobilobisagan, masiTi da marTvis meqanizmebisagan. 

CamtvirTav mowyobilobas aqvs saketis saxe, romlis 

saSualebiTac xdeba dozatoris sazom WurWelSi betonsarevi 

danadgaris saxarji bunkeridan Semosuli masalis nakadis 

regulireba. masalebi itvirTeba agreTve mkvebavis saSualebiT 

(Raruli an xraxnuli konveieris), romelic dayenebulia 

bunkeris gasaSveb xvrelsa da dozatoris sazoms Soris. 

mkvebavebi uzrunvelyofs dozatoris ufro Tanabar datvirTvas. 

avtomaturi dozatorebi ZiriTadad ori tipisaa: АВД da ДБ. 
АВД tipis dozatorebiT masalis dozireba xdeba ciklur 

betonsarevebSi (nax. 4.13.) asadozi masalis saxeobis mixedviT 

dozatorebs aqvs Semdegi indeqsebi: АВДЦ _ cementisaTvis, АВДИ 

_ SemvsebebisaTvis. АВДЖ _ Txevadi masalebisaTvis. dozatore-

bis masiTi xelsawyoa ciferblatis maCvenebeli (nax. 4.14). es 

ukanaskneli aRWurvilia masis mavalebliT, romelsac yofen 

kontaqturad (vercxliswyliani, magnitovercxlis-wyliani, 

mikrogadamrTvelebi) da ukontaqtod (fotoeleqtronuli, 

induqciuri). pirveli saxis mavaleblebi ufro martivia, amasTan 

naklebad saimedoa. asadozi masalis masis akrefisTanave 
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ciferblatis maCveneblis isari gaivlis gadamwods da 

warmoqmnili signali miewodeba mkvebavis an svetis amZravs. 

tvirTi dozatorebis masiT tevadobaSi wonaswordeba berke-

tuli sistemiT. bolo wlebSi inergeba ufro zusti da saimedo 

uberketo masis mowyobilobebi, romlebic warmodgenilia masis 

tenzometruli gadamwodebiT. Semvsebebis dozatorebi SeiZleba 

iyos erT an mravalfunqciuri. ukanaskneli saSualebas iZleva 

TanmimdevrobiT aidozos Semvsebis ramdenime fraqcia. ABD tipis 
dozatorebis teqnikuri maxasiaTeblebi mocemulia 4.3. cxrilSi. 

 
nax. 4.13. Semvsebebis avtomaturi masiTi dozatori АБДИ _ 1200 

1 _ garsacmi; 2,27 _ sawevebi; 3 _ kakvebi; 4,17 _ tvirTmimRebi berketebi;  
5 _ sakidi; 6,29,30 _ gadamcemi berketebi; 7,15,21 _ pnevmaturi cilindrebi;  

8,14 _ Zabrebi; 9,11,13 _ eleqtropnevmatikuri sarqvlebi;  
10,12,22 _ gamomrTvelebi; 16 _ CarCo; 18,19 _ seqtoruli SemSvebi saketebi;  

20 _ masiTi bunkeri; 23 _ gamosaSvebi saketi; 24 _ ciferblatis maCvenebeli; 
25 _ dempferi; 26 _ baqani; 28 _ margulirebeli xraxni; 31 _ mosaWimi; 

 

foriani Semvsebebis asadozad iyeneben masa – moculobiT 

dozatorebs (nax. 4.15) masa – moculobiTi dozatori Seicavs or 

gancalkevebul bunkers, romlebic aRWurvilia masis sazomi 

mowyobilobebiT. 

saxarjo bunkeridan asadozi masala saketis mdgomareobis 

mixedviT SenacvlebiT miewodeba pirvel da meore bunkers. orive 

bunkeri eyrdnoba or wriuli tipis masismzom elements, romleb-

zedac damagrebulia tenzorezistorebi. yovel masiT bunkerze 

gaTvaliswinebulia donis maCveneblebi. dozatoris maregulire-

beli mowyobiloba afiqsirebs Semvsebebis moculobas da masas. 
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nax. 4.14. masis distanciuri mavalebeli 

1 _ isari; 2 _ sasignalo ekrani; 3 _ gardamqmnelebi; 4 _ RreCoebi;  
5 _ mavalebeli isrebi; 6 _ lilvakebi; 7 _ saWevarebi; 8 _ kbilana disko;  

9 _ kbilana; 10 _ RerZuli xvreli. 
 

cxrili 4.3. 

ABАВД tipis dozatorebis teqnikuri maCveneblebi 

dozatorebi 

maCveneblebi 

А
В
Д
Ц

 - 
42

5Д
 

А
В
Д
Ц

- 
12

00
Д
 

А
В
Д
Ц

- 
24

00
Д
 

А
В
Д
И

 - 
42

5Д
 

А
В
Д
И

- 
12

00
Д
 

А
В
Д
И

- 
24

00
Д
 

А
В
Д
Ж

- 
12

00
Д
 

А
В
Д
Ж

- 
24

00
Д
 

datvirTva, kg cementi qviSa, RorRi 
wyali da 
danamatebi 

maqsimaluri 150 300 700 600 1200 1300 200 500 

minimaluri 30 100 300 80 200 250 10 500 

dozirebis 
cdomileba % 

2 2 2 2 2 2 2 2 

awonvis ciklis 
maqsimaluri 

xangZlivoba, wm 
45 45 45 45 45 45 45 45 

ciferblatis 
maCveneblis 

danayofis fasi, 
kg 

0,25 0,5 1,0 1,0 2,00 2,00 0,2 0,5 

gabaritebi mm         

sigrZe 1706 1706 _ 2060 2060 1555 1290 1560 

sigane 960 960 _ 1175 1175 1130 960 1100 

simaRle 1680 2095 _ 1910 2660 2660 1945 2600 

masa, kg 495 520 _ 570 600 586 241 479 
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nax. 4.15. masa – moculobiTi dozatoris sqema 

a) mudmivi moculobiT; b) saxsruli tixriT; g) moqanave kedliT; d) 
teleskopuri; e) seqtoruli mkvebaviT; 1 _ saxarjo bunkeri; 2 _ dozatori;  

3 _ tixari; 4 _ berketi; 5 _ mkvebavi; 6 _ moqanave kedeli (I _ sawyisi 
mdgomareoba, II _ saboloo mdgomareoba); 7 _ kidura amomrTveli; 8 _ 

amZravi; 9 _ seqtoruli mkvebavi; 10 _ ganmtvirTavi Zabri; 

 

betonis saWiro Tvisebebis misaRwevad mniSvnelovani pirobaa 

wyalcementis fardobis mudmivoba. w/c – is stabilurobisaTvis 

aucilebelia Semvsebebis tenianobis gaTvaliswineba, romelic 

saxarbielo pirobebis SemTxvevaSic ki meryeobs 5 _ 10% - mde; 

xolo arasaxarbielo pirobebSi 10 – 20% -mde. Semvsebebis 

tenianobis gansazRvra SeiZleba sxvadasxva xerxiT, Cveulerbriv 

sawarmoebSi tenianobas sazRvraven dReRameSi 1 – 2 sinjis 

SrobiT. magram tenianobis gansazRvris es meTodi ar iZleva 

monacemebs Sedgenilobis operatiuli koreqtirebisaTvis. 

Semvsebebis tenianobis zusti gansazRvra Tanamedrove 

periodSi xdeba eleqtrometruli meTodebiT, romelTagan ufro 
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persperqtiulia neitronuli meTodi. igi akontrolebs 

Semvsebebis tenianobas 1,5 – 10% - is intervalSi uwyvetad, 0,2 – 

0,3% sizustiT. damuSavebulia agreTve sxva SedarebiT martivi 

da sakmarisad zusti kontrolis meTodebi, romlebic damyare-

bulia magaliTad, Semvsebebis tenSemcvelobis mixedviT, misi 

eleqtrogamtarobis Secvlaze. damuSavebulia mowyobilobebis 

sqemebi wylis dozirebis avtomaturi dozirebisaTvis, rac 

mniSvnelovnad uzrunvelyofs _ w/c – is mudmivobas (nax. 4.16) 

ufro srulyofilia wylis dozirebis koreqciis sqema 

Semvsebebis tenianobisa da simkvrivis gaTvaliswinebiT, maTi 

uSualo gansazRvriT betonsarevSi. 

 

 
 

nax. 4.16. wylis dozirebis avtomaturi koreqciis mowyobilobis sqema, 
wvrili Semvsebis tenianobis gaTvaliswinebiT. 

1 _ neitronuli gadamwodi; 2 _ eleqtronuli korelatori; 3 _ saangariSo- 
amomxsneli mowyobiloba; 4 _ marTvis pulti; 5 _ Semsrulebeli bloki;  

6 _ wylis dozatori; 7 _ wvrili Semvsebis dozatori; 8 _ msxvili 
Semvsebis dozatori; 9 _ cementis dozatori; 10 _ Semkrebi bunkeri;  

11 _ betonsarevi. 

 

cikluri dozatorebisagan gansxvavebiT uwyveti moqmedebis 

dozatorebi uzrunvelyofen masalebis uwyvet dozirebas. aseTi 

dozatorebi gamoiyeneba qarxnebSi, sadac muSaobs uwyveti 

moqmedebis betonsarevebi. 

upiratesi gavrceleba moipoves uwyveti moqmedebis qanqara 

dozatorebma (nax. 4.17), romlebic Seicavs Zabr – mkvebavs, masis 
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konveiers amZraviT da berketul sistemas. masiTi konveieri 

berketuli sistemis saSualebiT dakavSirebulia saketTan, 

romelic aregulirebs lentis konveierze masalis Sris sisqes 

manamde, sanam misi masa ar gaxdeba mocemulis toli. 

 
nax. 4.17. Semvsebis dozatori  - СБ-26А; 

a) dozatoris sqema; b) dozatori wonasworobis mdgomareobaSi;  
g) dozatoris mdgomareoba, roca asadozavi masalis raodenoba  

naklebia mocemulze;  
1 _ Zabri _ mkvebavi; 2 _ sakidari; 3 _ prizmuli sayrdenebi; 4 _ uZravi 

fari; 5 _ moZravi fari; 6 _ tvirTebi; 7 _ xraxnebi; 8 _ dasaWimi doli; 9 _ 
lenti; 10 _ moZravi doli; 11 _ varskvlava; 12 _ jaWvuri gadacema; 13 _ 

konveieris CarCos ybebi; 14 _ variatori; 15 _ berketi; 

 

 

4.2.4. betonis narevis areva 

betonis narevis momzadeba betonisa da rkinabetonis 

nakeTobebis warmoebis erT erTi ZiriTadi procesia, radganac 

arevis xarisxze bevradaa damokidebuli mza produqciis xarisxi. 

arevis mizania erTgvarovani narevis miReba, rac mWidrodaa 

dakavSirebuli betonis fizikur – meqanikur TvisebebTan, 

radganac hidratacia gamyarebad narevSi miT ufro swrafad 

mimdinareobs, rac ufro Tanabradaa ganawilebuli calkeuli 

komponentebi saerTo moculobaSi da rac ufro metia 

urTierTSexebis zedapiri. 
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betonis komponentebis arevisaTvis ufro farTod iyeneben 

ciklur betonsarevebs. aseT betonsarevebSi yoveli axali narevi 

SeiZleba CaitvirTos mxolod wina narevis gadmotvirTvis 

Semdeg. arevis principis mixedviT betonsarevebi iyofa 

gravitaciul-masalebis Tavisufali vardnis (nax. 4.18) da 

iZulebiT arevis manqanebad (nax. 4.19 da 4.20). gravitaciul 

betonsarevSi asarevi dolis kedlebze mimagrebulia frTebi, 

romlebic dolis brunvisas aitacebs masalas zeviT, 

komponentebis areva xdeba maTi vardniT sakuTari simZimis Zalis 

gavleniT. iZulebiTi moqmedebis betonsarevebSi komponentebis 

areva xdeba uZravi frTebis brunviT. 

 
nax. 4.18. Tavisufali vardnis betonsarevi СВ-3 

1 _ dolis dasaxreli amZravi; 2 _ Riobi masalebis CatvirTvisa da 
gantvirTvisaTvis; 3 _ asarevi doli; 4 _ dolis sabruni amZravi;  

5 _ sadgari. 

 

gravitaciuli cikluri betonsarevebi SeiZleba iyos sayirao 

msxlis formis asarevi doliT da sayirao orkonusiani doliT. 

pirvel sarevSi komponentebis CatvirTva da mza narevis 

gantvirTva xdeba erTi Ria torsidan, meore tipis sarevebSi _ 

dolis erTi an ori torsidan. gravitaciul sarevebTan erTad, 

xSirad gamoiyeneba gadauyiravebeli reversuli sarevebi. 

reversul betonsarevebSi CatvirTva da gantvirTva xdeba 

horizontaluri, cilindruli an orkonusiani dolis 

mopirdapire torsebidan. arevis procesSi sarevis frTebi xels 

uSlis dolidan komponentebis gamosvlas. arevis Semdeg doli 

Cerdeba, iwyebs brunvas sawinaaRmdego mxares da erTerTi 

torsidan iwyeba gantvirTva. 
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gravitaciuli sarevebis dadebiTi mxareebia: dabali 

Rirebuleba, martivi konstruqcia da advili eqspluatacia, 

mcire liTon da energotevadoba. magram es sarevebi ver 

uzrunvelyofen xisti betonis narevebis sakmaris erTgvarobas. 

arevis procesi mimdinareobs ufro intensiurad asarevi dolis 

daxrili RerZis SemTxvevaSi, horizontaluri RerZis brunvisas 

arevas xels uSlis narevis warmomqmnili ganivi nakadi; dolis 

daxris kuTxe Cveulebriv miiReba araumetes 150 – isa. 

gravitaciuli dolis optimaluri brunvis sixSire 

saorientaciod SeiZleba ganisazRvros pirobidan: 

           W=15/r ; 
sadac r aris _ dolis udidesi radiusi, m. 

dolis brunvis gansakuTrebiT didi siCqare iwvevs 

centridanuli Zalis gavlenis zrdas, arevis intensiurobis 

Semcirebas da masalebis separacias. arevis procesze 

gravitaciul betonsarevSi mniSvnelovan gavlenas axdens misi 

daxris kuTxe, frTebis forma da maTi ganlageba.  

mZime betonis narevebi rekomendebulia davamzadoT 

gravitaciul sarevebSi _ narevebi 3 sm da meti konusis jdomiT; 

iZulebiTi qmedebis sarevebSi _ nebismieri sixistisa da 

Zvradobis narevebi. 

betonis narevebi forian Semvsebebze rekomendebulia 

davamzadoT iZulebiTi qmedebis sarevebSi.  

betonis narevebi forian Semvsebebze 3sm – ze meti ZvradobiT 

da 1700 kg/m3 – ze meti moculobiTi masiT dasaSvebia damzaddes 

gravitaciul sarevebSi. 

teqnikuri maxasiaTeblebi uwyveti moqmedebis iZulebiTi 

arevis betonsarevebisa mocemulia cxril #4.4. – Si, xolo 

cikluri moqmedebis betonsarevebisa cxril #4.5. – Si. 

cikluri moqmedebis betonsarevebis mTavari parametria mza 

narevis moculoba, romelic icvleba 4.5. cxrilis mixedviT, 500 

– dan 1600 l-mde. magram aris rogorc mcire _ 100l (БГЦ-1), 
aseve ufro didi _4500l (БГЦ-9) tevadobis betonsarevebi, 

Sesabamisad maTi mza narevis moculoba 65 da 3000 l – ia. 
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nax. 4.19. iZulebiTi betonsarevebis asarevi aparatebis sqemebi 

a,b _ erTi horizontalurad ganlagebuli lilviT; g _ ori aseTive 
lilviT; d _ pirdapiri dinebis vertikalurad ganlagebuli lilvebiT da 

uZravi sateviT; e, v _ igive mbrunavi sateviT. z _ winaRdeniani 
vertikalurad ganlagebuli lilvebiT da uZravi sateviT; T, i, k _ igive, 

mbrunavi sateviT; l _ rotoruli; m _ planetarul – rotoruli. 
 

cxrili 4.4. 

uwyveti moqmedebis iZulebiTi arevis betonsarevebis ZiriTadi 

parametrebi 

betonsarevis marka parametrebi 

C-632 C-548PP C-543 C-473A C-780 
mwarmoebloba, 
m3/sT 
lilvis brunTa 
sixSire, br/wT 
el. Zravis 
simZlavre, kvt 
gabarituli 
zomebi. 
sigrZe, mm 
sigane, mm 
simaRle, mm 
masa, kg 

5 
 
66 
 
 

4,5 
 
 

2400 
690 
1230 
670 

15 
 
72 
 
 
7 
 
 

3300 
1000 
1600 
930 

30 
 
54 
 
 
20 
 
 

4735 
1655 
2420 
3115 

60 
 
48 
 
 
40 
 
 

4846 
2720 
1675 
5735 

30 
 
54 
 
 
20 
 
 

4735 
1655 
2420 
3115 
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nax. 4.20. СБ-93 iZulebiTi betonsarevi 
1 _ korpus – satevi; 2 _ saxuravi; 3 _ gamosaWimi milyeli; 4 _ Zrava, 

reduqtori; 5 _ marTvis pulti; 6 _ centraluri Wiqa; 7 _ CamosaSvebi mili;  
8 _ ganmtvirTavi saketi; 9 _ CasatvirTi luki SemvsebebisaTvis;  

10 _ gare gamwmendi xvetia; 11 _ rotori; 12 _ pnevmaturi cilindri;  
13 _ zambara; 14 _ cementis CasatvirTi milyeli; 15 _ zeda frTa;  

16 _ fskeris frTa; 17 _ Siga gamwmendi xvetia; 
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gravitaciuli betonsarevevi gamoiyeneba muSaobis uwyveti 

reJimis drosac. am SemTxvevaSi maT amzadeben mbrunavi 

horizontaluri cilindris saxiT, romlis erTi torsidan 

warmoebs komponentebis uwyveti CatvirTva, meoredan ki betonis 

narevis aseve uwyveti gantvirTva. 

iZulebiTi qmedebis betonsarevebs iyeneben ZiriTadad xisti 

da msubuqi narevebis dasamzadeblad. ufro gavrcelebulia am 

saxis betonsarevebis ori ZiriTadi konstruqcia. 

horizontaluri asarevi, gobisebri korpusiT da vertikaluri 

asarevi lilvebiT da cilindruli jamisebri korpusiT. 

 
cxrili 4.5. 

cikluri moqmedebis betonsarevebis  

teqnikuri parametrebi 

 

betonsarevis tipebi da markebi 
iZulebiTi arevis gravitaciuli qmedebis 

parametrebi 
СБ-62 
С(981) 

СБ-79 СБ-93 СБ-91 СБ-94
 

СБ-10 
С(202) 

СБ3 
С(230) 

tevadoba, l 1200 750 1500 750 1500 1200 2400 

mza anarevis 
moculoba, l 

800 500 1000 500 1000 800 1600 

anarevis ricxvi, 
saaTSi, mkvrivi 
Semvsebebi 

30 40 40 30 20 20 18 

msubuqi Semvsebebi 15 20 20 _ _ _ _ 

simZlavre kvt. 28 28 40 5,1 13 14 25 

brunTa sixSire, 
br/wT 
rotoris dolis 

20 26 20 _ _ _ _ 

gabarituli  
zomebi, mm 

       

sigrZe 3000 2500 3000 1900 2600 3800 3400 

sigane 2700 2700 2700 2000 2700 2800 4200 

simaRle 2800 2500 2800 1800 2200 2600 3300 

masa, kg 4700 3500 4700 2880 4100 3900 7600 

 

arevis xarisxze did gavlenas axdens misi xangrZlivoba, 

romelic cikluri moqmedebis sarevebSi ganisazRvreba yvela 
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masalis CatvirTvis momentidan gantvirTvis dawyebamde. arevis 

arasakmarisi xangZlivobisas uaresdeba betonis erTgvaroba da 

mcirdeba simtkice. arevis xangZlivobis zrda optimaluris 

zeviT TiTqmis ar moqmedebs betonis Tvisebebze, amitom ar aris 

mizanSewonili. 

arevis optimaluri xangrZlivoba damokidebulia betonis 

narevis Sedgenilobaze, maxasiaTeblebze da gamoyenebuli sarevi 

manqanis tipze. arevis umciresi xangZlivoba, betonis narevis 

Zvradobisa da asarevi manqanis tevadobis Sesabamisad, mocemulia 

cxrilSi 4.6. mciredZvradi da xisti narevebis damzadebisas 

arevis xangZlioba unda gaizardos 1,5 – 2 - jer.  
cxrili 4.6. 

betonis arevis umciresi xangrZlivoba 

mkvriv Semvsebze 

arevis xangrZlivoba, wm 

gravitaciul sarevebSi betonis 
narevis Zvradobisas, sm 

betonis mza 
anarevis 

moculoba,l 

3 _ 8 8 _ ze meti 

iZulebiTi qmedebis 
sarevebi 

500 da 
naklebi 

500-ze meti 

75 
120 

60 
90 

50 
50 

  

iZulebiTi qmedebis betonsarevebSi msxvilmarcvlovani 

narevebis areva Cveulebrivad grZeldeba 2 – 3 wuTi, 

wvrilmarcvlovanis 3 – 5 wuTi. 

msubuqi betonebis arevisas, forian Semvsebebze, umciresi 

xangrZlivoba mocemulia cxril 4.7 –Si. 

                            cxrili 4.7. 
 

arevis xangrZlivoba, wm 

betonis simkvrive, kg/m3      
betonis mza 

anarevis 

moculoba, l 1700-ze 

meti 

1400 _ 1700 1000 _ 1400 1000 da naklebi 

500 da naklebi 

500 _ 1000 

1000 – ze meti 

105 

120 

150 

120 

150 

180 

150 

180 

210 

180 

210 

240 

SeniSvna: arevis umciresi dro forian Semvsebebze mocemulia 3 sm – ze 
naklebi Zvradobis da 20 wm – ze naklebi sixistis narevebisaTvis. 3 _ 8 sm 
denadobis narevebisaTvis arevis xangrZlivoba mcirdeba 30 wm – iT, xolo 8 
sm – ze meti Zvradobisas 45 wamiT. 20 wm – ze meti sixistis narevebisaTvis 
arevis xangrZlivoba izrdeba 60 wm – iT. 
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betonis narevis damzadebisas asarev dolSi pirvelad 

miewodeba saangariSo wylis 15 – 20%, Semdeg tvirTaven mSral 

komponentebs da erTdroulad asxamen darCenil wyals. zamTris 

periodSi sasurvelia asarev manqanaSi cementi CaitvirTos cxeli 

wylisa da Semvsebebis miwodebis Semdeg, rac gamoricxavs maTi 

kontaqtisas cementis swraf Sekvras cxel wyalTan. 

betonis TbodamuSavebis forsirebuli reJimisas, efeqturia 

cxeli betonis narevebis gamoyeneba. maT Cveulebriv iReben 

narevis damzadebis Semdeg eleqtrogaxurebiT an uSualod 

betonsarevSi narevis momzadebisas orTqlis saSualebiT. 

 

4.3. betonsarevi saamqroebi 

 

betonisa da rkinabetonis nakeTobebis qarxnebSi upiratesad 

iyeneben vertikaluri SeTanwyobis betonsarev saamqroebs, sadac 

masalebis miwodeba saxarj bunkerebSi xdeba erTjeradi aweviT 

daxrili lenturi konveieris saSualebiT. saamqros Senobis 

simaRle aRwevs 25 – 30m (nax. 4.21. da 4.22). igi Sedgeba ori 

seqciisagan, romlebsac aqvs damoukideblad sabunkero, sadozavi 

da asarevi ganyofilebebi. erT seqciaSi mzaddeba xisti, msubuqi 

da wvrilmarcvlovani betonis narevebi (ori iZulebiTi arevis 

betonsarevi), xolo meore seqciaSi _ Zvradi da sxmuli narevebi 

(ori gravitaciuli sarevi). 

cementi da Semvsebi sawyobebidan miemarTeba bunkerzeda 

ganyofilebaSi da Tavsdeba Sesabamis saxarj bunkerebSi: cementi 

ciklonidan Snekuri mkvebaviT, Semvsebebi ki amZraviani sabruni 

ZabriT. 

es operaciebi warmoebs avtomaturad (saxarj bunkerebSi 

donis da gadamwodebis signalebis mixedviT) an marTvis 

centraluri pultidan, romelic aRWurvilia signalizaciisa da 

distanciuri marTvis saSualebebiT. 

sabunkero ganyofileba Cveulebriv Sedgeba 6 – 8 nakveTu-

risagan; sami – oTxi sxvadasxva fraqciis msxvili SemvsebebisaT-

vis; ori sxvadasxva markisa da saxeobis cementisaTvis da erTi – 

ori qviSisaTvis. fxvieri masalebis Tavisufali gadaadgilebis 

nakveTurebis daxris kuTxe 55-600-ia, gadidebuli tenianobisas 

bunkeris qveda nawilis kedlebze mimagrebulia vibratorebi, 
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amasTan bunkerebSi moTavsebulia gamafxviereblebi, nakveTurebis 

Sevsebis qveda da zeda doneebis maCveneblebi an gadamwodebi. 

zamTris periodSi muSaobisas nakveTurebSi mowyobilia 

orTqlis registrebi masalebis gasaxureblad, garda amisa 

aparatura cementis aeraciisaTvis. 

saxarj bunkerebSi masalebis maragi Cveulebriv miiReba, 

SemvsebebisaTvis 1 – 2sT, cementisaTvis 2 – 3sT. 

sadozav ganyofilebaSi, romelic moTavsebulia bunkeris 

qveS, dayenebulia avtomaturi marTvis dozatorebis kompleqtebi; 

wyliani xsnarebisaTvis iyeneben specialur dozatorebs da 

milsadenebs,  

adozili mSrali komponentebi sarevebSi miewodeba 

gadasarTveli sarqvlis orsaxeloiani RariT. 

betonis narevis gacemis kvanZi aRWurvilia ori sarigebeli 

bunkeriT (yoveli seqciisaTvis tevadobiT aranaklebi 2 – 3 

anarevi), saidanac betonis narevi miewodeba satransporto 

saSualebebs. 

yvela satransporto da teqnologiuri mowyobiloba 

blokirebulia erTmaneTTan da muSaoben dadgenili programiT. 

betonis narevis damzadeba uwyveti moqmedebis danadgarebSi 

damaxasiaTeberlia didi mwarmoeblobis qarxana 

avtomatebisaTvis (200 m3/sT – mde mwarmoeblobiT)_ sadac yvela 

teqnologiuri operacia sruldeba avtomaturad, specialurad 

misTvis micemuli daSifruli programis safuZvelze. 

betonsarevi saamqros mwarmoeblobis gaangariSeba: 

betonsarevi saamqros mocemuli mwarmoeblobis mixedviT 

sazRvraven sarevebis saaTur mwarmoeblobas: 

;11 KK
TF

QP ⋅⋅
⋅

=
geg.

saaT                 (4.5) 

sadac  aris saamqros wliuri mwarmoebloba, m3;  _ 

gegmuri samuSao dReebis raodenoba; 

Q gegF
T  _ samuSao saaTebis 

raodenoba d/R, sT; =1,4 _ narevis araTanabari gamoyenebis 

saaTuri koeficienti; =1,2 _ simZlavris maragis koeficienti. 
betonsarevis muSaobis erTi ciklis xangZlivoba           

1K
K2

gaCc rrrr ++=                     (4.5.) 
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nax. 4.21. betonsarevi saamqro 

I _ I gegma 18.200 m niSnulze; II _ II _ gegma 7.200 m niSnulze 
SeniSvna: manqana – danadgarebis specifikacia mocemulia nax. 4.22 – ze 
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nax. 4.22. betonsarevi saamqros Wrili 
1 _ konveieri; 2 _ sabrunavi Zabri; 3 _ cikloni; 4 _ Sneki; 5 _ danamatebis 

avzi; 6 _ wylis avzi; 7 _ siTxis dozatori; 8 _ msxvili Semvsebis 
dozatori; 9 _ wvrili Semvsebis dozatori; 10 _ cementis dozatori;  
11 _ Semkrebi Zabri; 12 _ milsadeni; 13 _ gravitaciuli betonsarevi;  

14 _ betonsarevis sarigebeli bunkeri; 15 _ iZulebiTi arevis betonsarevebi; 
16 _ saxarjo bunkerebi msxvili SemvsebebisaTvis; 17 _ saxarjo bunkerebSi 

wvrili SemvsebebisaTvis; 18 _ cementis saxarjo bunkerebi. 
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sadac  aris CatvirTvis xangZlivoba, CamtvirTi CamCiT 

CatvirTvisas =15-20wm; xolo Semkrebi ZabriT CatvirTvis dro 

=10-15wm; 

Cr

Cr
Cr

ar  _ arevis dro Zvradi narevebisaTvis =60-150wm; xisti 

narevebisaTvis =120-240wm;  _ gantvirTvis dro, =20-60wm; 
ar

r gr gr
ciklTa raodenoba erTi saaTis ganmavlobaSi 

cr
n 60
= ;                     (4.7.) 

mwarmoebloba cikluri moqmedebis erTi betonsarevisaTvis, 

m3/sT 

   ;
1000

nfV
Q

⋅
= d

saaT                          (4.8.) 

sadac  _ aris dolis moculoba l – Si; dV

f  _ narevis gamosavlianobis koeficienti; 
n  _ anarevebis raodenoba erT saaTSi. 
asarevi ganyofilebis ZiriTadi teqnologiuri parametrebia 

asarevi manqanis jamuri tevadoba, l 

    ;
60 f

rP
V

⋅
= csaaT

j                         (4.8.) 

am sididis mixedviT SearCeven seriuli warmoebis sarevebis 

tipebs, romelTa raodenoba unda iyos aranakleb orisa. 

saamqros faqtobrivi mwarmoebloba, m3/sT, SerCeuli 

sarevebis tevadobis da raodenobis mixedviT iqneba: 

       ;
1000

gjf
sT

KfznV
P

⋅⋅⋅⋅
=                     (4.10) 

sadac - sarevis geometriuli moculoba, l; jV

n  - sarevebis raodenoba; Z  _ sarevebis muSaobis ciklebis 

raodenoba saaTSi,  _ betonis gamosavlianobis koeficientia 

(  Cveulebrivi betonebisaTvis); - sarevebis drois 

mixedviT gamoyenebis koeficienti =0,9 

f

75,055−=f ,0 gK

gK

rkinabetonis qarxnebsa da poligonebze betonis narevis 

transportirebas awarmoeben sxvadasxva xerxiT: xidura amweebiT 

an avtoamweebis saSualebiT, TviTmavali betonsarigeblebiT, 

romlebic relsebze moZraoben, lenturi konveierebiT da 

pnevmaturi mowyobilobebiT; maRalmeqanizebul saamqroebSi 
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iyeneben estakadaze moZrav betonsarigeblebs, romlebic betonis 

narevs tvirTaven betonCamwyobis bunkerSi. lenturi konveierebi 

gamoiyeneba xisti da mciredZvradi betonis narevebis gadasaad-

gileblad, romlebic aRWurvilia TviTmavali Camomyreli 

urikebiT. Zvradi betonis narevebis transportirebisas 

konveieris daxris kuTxe unda iyos araumetes 150 – isa. betonis 

narevis vardnis simaRle misi CatvirTvisas satransporto 

saSualebebSi unda iyos araumtes 2m – isa. pnevmaturi 

danadgarebis gamoyeneba racionaluria, roca Zvradi narevebi 

miewodeba mniSvnelovan manZilze, kasetur danadgarebSi, 

eleqtrogadamcemi xazebis sayrdenebis warmoebisas da a.S. 

 

betonis narevis warmoebis kontroli 

rkinabetonis qarxnebis produqciis xarisxi mniSvnelovnadaa 

damokidebuli betonis narevis Tvisebebsa da erTgvarobaze. 

amitom misi warmoebis yvela stadiaze qarxnis laboratoria 

awarmoebs mis mudmiv kontrols. 

pirvel rigSi xdeba betonis narevis komponentebis : cementis, 

Semvsebebisa da danamatebis xarisxis kontroli da maTi 

Sesabamisobis dadgena saxelmwifo standartebTan. 

kontroldeba masalebis dozirebis sizuste, xdeba betonis 

narevis Sedgenilobis koreqtireba Semvsebebis tenianobis 

gaTvaliswinebiT. mowmdeba arevis xangZlivoba da sarevebis sxva 

parametrebis Sesabamisoba saeqspluatacio pirobebTan. 

garda amisa laboratoriulad mowmdeba betonis narevis 

teqnologiuri Tvisebebi (Zvradoba, sixiste) da nakeTobaSi 

betonis simtkice. 

awonvis cdomileba dozatorebze mowmdeba yoveldRiurad 

Semadgenlebis uSualo awonviT da specialuri avtomaturi 

mowyobilobiT. dozatorebis muSaobis saimedooba uzrunvelyo-

filia yoveldRiuri profilaqtikuri daTvalierebiT da 

regulirebiT, zedamxedvelobis yovelTviuri kontroliT da 

saxelmwifo zedamxedvelobis metrologiuri SemowmebiT 

weliwadSi minimum erTxel. 

betonis narevis Zvradobas an sixistes amowmeben sinjebis 

gamocdiT, romelsac iReben narevis gantvirTvisas sam jerad: 

dasawyisSi, SuaSi da bolos cikluri sarevebisas; uwyveti 
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moqmedebis manqanebis SemTxvevaSi ki yoveli erTi wuTis Semdeg 

(sami sinji). es gamocdebi warmoebs ara nakleb orjer cvlaSi 

Semvsebebis mudmivi tenianobisas da yoveli ori saaTis Semdeg 

Semvsebebis tenianobis cvlilebisas, betonis narevis axal 

Sedgenilobebze gadasvlisas. 

nakeTobaSi betonis simtkicis da erTgvarobis sistematuri 

kontroli saSualebas iZleva mivceT kompleqsuri Sefaseba 

betonis narevis warmoebis teqnikur dones da misi gamkvrivebis 

xarisxs nakeTobis dayalibebisas, betonis daCqarebuli 

gamyarebis pirobebSi. betonis sakontrolo nimuSebis simtkicis 

cvalebadoba kanonzomieria da ganpirobebulia teqnologiuri 

faqtorebiT (dozirebis arasakmarisi sizustiT, Semvsebebis 

marcvlovani Sedgenilobis araerTgvarobiT, TbodamuSavebis 

reJimis cvalebadobiT da a.S.). garda amisa nimuSebis damzadebisa 

da gamocdis wesebis arasakmarisi dacviT. 

betonis erTgvaroba simtkicis mixedviT fasdeba variaciis 

koeficientiT: 

                               ;/ RSC =                         (4.11.) 

sadac  aris saSualo kvadratuli gadaxra gamocdis 

calkeuli Sedegebisa, betonis saSualo simtkicidan;  _ 

calkeuli nimuSebis simtkiceebis saSualo ariTmetikuli. 

S
R

rac ufro metia C-s mniSvneloba miT ufro naklebia betonis 

erTgvaroba. sawarmoo pirobebSi es mniSvneloba SeiZleba 

icvlebodes 0,05 – dan 0,25 – mde. betonis erTgvarobis gazrda 

variaciis koeficientis mixedviT, saSualebas iZleva SevamciroT 

betonis saangariSo saSualo simtkice da piriqiT. amitom 

betonis statistikuri kontrolis gamoyenebas aqvs Zalian didi 

teqnologiuri da teqnikur – ekonomikuri mniSvneloba. 

 

4.4. mza produqciis sawyobi 
 

rkinabetonis nakeTobaTa sawarmoebSi mza produqciis 

sawyobebis daniSnulebaa teqnikuri kontrolis ganyofilebis 

mier miRebuli nakeTobebis da konstruqciebis dasawyobeba am 

produqciis sarkinigzo vagonebiT an avtotransportiT 

momxmareblebisaTvis miwodebamde. zogierT SemTxvevaSi mza 

produqciis sawyobSi axdenen nakeTobebis gamamsxvilebel 
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awyobas da iReben rTuli konfiguraciis konstruqcias, garda 

amisa amowmeben nakeTobebs vizualurad da awarmoeben mcire 

defeqtebis da dazianebebis aRmofxvras. 

rogorc wesi, mza produqciis sawyobi warmoadgens Ria, 

sworkuTxa moedans, romelic aRWurvilia amwe _ satransporto 

saSualebebiT. stacionarul qarxnebSi sawyobis moedani rogorc 

wesi dabetonebulia, xolo droebiT, inventarul qarxnebSi 

moxreSilia, an widaa moyrili. saZirkvlisa da fenilis betonis 

simtkice iangariSeba nakeTobebis Stabelis datvirTvidan gamom-

dinare. aq gaTvaliswinebuli unda iqnes gruntze dasaSvebi 

datvirTvac. ujredovani betonis nakeTobebis Sesanaxad SeiZleba 

movawyoT msubuqi dafarva. saamqrodan sawyobSi nakeTobebi 

SeiZleba miwodebul iqnas TviTmavali urikebiT, eleqtrokare-

biT, koWuri amwiT, eleqtrotelferebiT, rolgangebiT, vagonete-

biT da sxva.  

datvirTva – gantvirTvis da sxva sasawyobo operaciebis 

Sesasruleblad SeiZleba gamoyenebul iqnas Semdegi saxis 

amweebi: 1) xiduri amweebi, romlebic gamoirCevian advili 

marTviT, tvirTamweobiT 30 tonamde. 2) portaluri (jojgina) 

amweebi; romlebic ZiriTadad sami tipisaa: ukonsolo, 

erTkonsoliani da orkonsoliani. 3) koSkuri  amweebi 

poligonebis momsaxurebisaTvis. maT ZiriTadad iyeneben mcire 

simZlavris, mudmivmoqmed, rkinabetonis nakeTobaTa sawarmoebSi. 

4) avtoamweebi da avtomtvirTavebi, romlebic ZiriTadad mcire 

zomis droebiT, inventarul qarxnebSi funqcionireben. 

mza produqciis sawyobis farTobi (m2) gamoiTvleba 

formuliT: 

     ;/21 nSen.dR. QKKTQA ⋅⋅⋅=                 (4.12.) 

sadac,  _ dReRamis ganmavlobaSi gamoSvebuli produqciis 

moculobaa, m3; 

dR.Q

SenT  _ sawyobSi nakeTobebis Senaxvis vadaa d/R; 

nQ  _ nakeTobebis 1m2 farTobze dawyobis dasaSvebi normatiu-

li moculobaa, m3/m2, igi sxvadasdxva nakeTobebisaTvis sxvada-

sxvaa, ase magaliTad, sakedle panelebisaTvis =0,85 m3/m2; svete-

bisa da koWis tipis konstruqciebisaTvis =0,65 m3/m2; da a.S. 
nQ

nQ
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1K  _ koeficientia, romelic iTvaliswinebs sawyobSi gasasv-

lelebs =1,5; 1K

2K  _ koeficientia, romelic iTvaliswinebs sawyobis gafar-

Toebas SerCeuli amwis tipis mixedviT; 

2K =1,3...1,7; 
sawyobis moculoba iangariSeba formuliT: 

     ;SendRsaw tVV ⋅=                    (4.13) 

sadac - erT dRe RameSi gamoSvebuli produqciis 

moculobaa, m3;  

dRV

Sent  _ sawyobSi nakeTobebis Senaxvis vadaa,  dRe. 1410÷=Sent

2K  koeficientis mniSvnelobebi xidura amwebisaTvis aris 

=1,3; koSkuri amweebisaTvis _ 1,5; xolo jojgina amweebisaTvis 

_ 1,7; 
2K

yoveli nakeToba Senaxvisas unda eyrdnobodes xis 

inventarul qvesadebebs da Suasadebebs. nakeTobebis qveda rigi 

Tavsdeba qvesadebebze, xolo Semdegi rigebi Suasadebebze. 

rkinabetonis nakeTobebis pirdapir erTmaneTze dawyoba 

dauSvebelia. qvesadebebi da saSorisebi (Suasadebebi) sigrZiT 

urTierTtoli unda iyos. isini vertikalur ganlagebaSi mkacrad 

erT xazze unda ganlagdnen. horizontalurad nakeTobebis 

Senaxvisas qvesadebebi sasurvelia iyos Semdegi kveTis 20X16, 

15X10sm (15X5, 10X10sm), an unda moTavsdnen ori mxridan 

Camoxerxil morebze. Semdegi rigebi nakeTobebisa ewyoba xis 

saSorisebze (Suasadebebze) zomebiT ara nakleb 6X4sm – is. 

gansakuTrebuli yuradReba unda mieqces qvesadebebis mdgrad da 

horizontalur ganlagebas Stabelis qveda rigSi. qvesadebebi 

unda ganTavsdnen gasufTavebul da mosworebul zedapirze. 

rkinabetonis nakeTobebs da elementebs Stabelebad inaxaven maTi 

saangariSo sqemis mixedviT. 

 

4.5. generaluri gegma da sawarmoo 

transporti 

gengegmis daproeqteba. gengegma aris rkinabetonis qarxanaSi 

Semavali yvela Senobisa da nagebobis, sasawyobo meurneobis, 

sainJinro – teqnikuri komunikaciebis, momsaxureobis organiza-

 190



ciis, sawarmos dacvis da teritoriis keTilmowyobis grafikuli 

asaxva. 

gengegmis daproeqtebis samuSaoTa kompleqsi SeiZleba daiyos 

Semdeg ZiriTad etapebad: nakveTis, teritoriis Sesaxeb monaceme-

bis Segroveba; samrewvelo Senobebis mimarT wayenebuli ZiriTa-

di moTxovnebis aRnusxva; Senobebis da nagebobebis ganTavseba da 

generaluri gegmis saerTo ganlagebis dazusteba. gengegmis 

teqnikur – ekonomikuri maCveneblebis gansazRvra da sxva. 

gengegmis dasaproeqteblad saWiro monacemebis Segroveba 

teritoriis Sesaxeb xorcieldeba im mizniT, rom SesaZlebelia 

Tu ara masze asawyobi rkinabetonis nakeTobaTa qarxnis 

mSenebloba; es etapi moicavs agreTve samSeneblo moednis 

SerCevas, teqnikur – ekonomikur mokvlevas, raionis sanedleulo 

da energetikuli bazis Seswavlas. wylis resursebis moZiebas, 

gruntis gamokvlevas, meteorologiuri monacemebis gacnobas da 

a.S. aq gaTvaliswinebuli unda iqnes raionis ganviTarebis 

perspeqtiuli gegma da organulad unda iqnas Serwymuli masTan. 

winaswar adgenen mSeneblobis raionis agegmviT naxazs 1:10000 

masStabSi (an rukas) da situaciur gegmas 1:10000 an 1:50000 

masStabSi, sadac ganlagebuli iqneba dasaproeqtebeli qarxnis 

momijnave Senobebi da nagebobebi, mdinareebi, wyalsatevebi da 

a.S. teritoriis reliefze warmodgenis Seqmnis mizniT adgenen 

topogeodeziur dawvrilebiT agegmviT naxazs 1:10000 masStabSi, 

horizontalebSi. 

saZirkvlebis dasaproeqteblad iyeneben gruntebis agebule-

bis saZiebo samuSaoebis Sedegebs. gruntebs ikvleven 10 – 15 m – 

is simaRleze WaburRilebis saSualebiT. aanalizeben raionis 

seismur da klimatur maxasiaTeblebs (saSualo wliur tempera-

turas_  , naleqebis raodenobas, qarebis gabatonebul 

mimarTulebebs da siZlieres weliwadis droebis mixedviT, 

miwisZvrebis saSualo statistikur maCveneblebs balebSi da a.S.). 

agroveben monacemebs sanedleulo bazis Sesaxeb (nedleulis 

wyaroebi, cementis qarxnebis arseboba, qviSisa da RorRis 

karierebis siaxlove da a.S.). amzadeben raionis energetikuli da 

Tburi resursebis monacemebs; moiZieben wyalmomaragebis 

wyaroebs (maTi debeti, wyalgayvanilobis arseboba da sxva) da 

;minT ;maqsT
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kanalizaciis qselis siaxloves (dasaxlebul punqtTan an 

mosazRvre dawesebulebasTan mierTebis SesaZlebloba); adgenen 

raionis satransporto meurneobis monacemebs, sacxovrebeli 

korpusebis Tu dasaxlebuli ubnebis arsebobas 5 – 7 km – is 

radiusze da muSaxeliT sawarmos uzrunvelyofis SesaZleblo-

bas. Seiswavlian saavtomobilo da sarkinigzo qselis, optikur 

_ boWkovani kabelis trasis siaxloves sawarmos kompiuteruli 

uzrunvelyofisaTvis da a.S. 

saerTo moTxovnaTa aRricxvas, romelic savaldebuloa gene-

raluri gegmis daproeqtebisaTvis, axdenen dadgenili samSeneb-

lo normebisa da wesebis mixedviT. sawarmoo procesis Seufer-

xebeli msvlelobis ZiriTad pirobad gvevlineba nakadurobis 

uzrunvelyofa da Semxvedri, gadamkveTi teqnologiuri 

operaciebis gamoricxva. amisaTvis aanalizeben sawarmoSi 

Semavali Senobebisa da nagebobebis Semadgenlobas maTi 

racionalurad ganlagebis mizniT. amasTan safuZvlad iReben 

sawarmoo procesebis Tanmimdevrobis winaswar SerCeul 

teqnologiur sqemas (nedleulis Semotanidan vidre mza 

produqciis gamoSvebamde) da sawarmos saorientacio 

Semadgenlobas: 

1) qarxnis ZiriTadi saamqroebis Senobebi (sayalibo, 

armaturis, betonsarevi saamqroebi); 2 damxmare saamqroebis 

Senobebi (saremonto – meqanikuri, xis mosapirkeTebeli, sawvav – 

sacxebi masalebis da sxva); 3) energetikuli meurneoba _ qarxnis 

momarageba orTqliT, eleqtroenergiiT, SekumSuli haeriT 

(saqvabe, sakompresoro, eleqtroqvesadguri da sxva); 4) sasawyobo 

meurneoba (nedleulis, saTbobis, aRWurvilobis da a.S); 5) 

administraciul – sameurneo da sayofacxovrebo daniSnulebis 

obieqtebi (direqcia, sasadilo, medpunqti, sportdarbazi, 

garderobi da sxv); 6) satransporto da sainJinro – teqnikuri 

komunikaciebi (garaJi, gzebi, eleqtro, wyal, airmomaragebis 

qseli); 7) keTilmowyobis elementebi (gamwvaneba, trotuarebi, 

skverebi, pavilionebi, jixurebi da a.S). 

nedleulis, naxevarfabrikatebis, mza produqciis transpor-

tireba saamqroebSi da obieqtebze unda ganxorcieldes umokle-

si gziT, datvirTva – gantvirTvis samuSaoebis meqanizaciiT da 

satransporto moTxovnebis uzrunvelyofiT:L 1) sasawyobo yvela 
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Senoba – nageboba jgufdeba rkinigzis xazis irgvliv; 2) 

rkinigzis xazidan Senobamde dacileba unda iyos aranakleb 6 m 

– isa, xolo SemoRobvamde _ 5m – isa; 3) sawarmos gzebi unda 

emijnebodes saerTo sargeblobis quCas; 4) sawarmos, romlis 

saerTo farTobi 5 heqtarze metia, unda hqondes ori 

Sesasvleli; 5) avtogza unda iyos wriuli, ZiriTadi Senobis 

garSemo; Tuki is Cixuria, unda hqondes mosabrunebeli adgilebi 

(Cixebi 12X12m). 

Senobebis ganlageba unda uzrunvelyofdes sanitarul – 

teqnikur da xanZarsawinaaRmdego moTxovnebis Sesrulebas: 1) 

Senobebi, saidanac gamoiyofa kvamli, mtveri, airebi, unda 

ganlagdnen gabatonebuli qarebis moZraobis sawinaaRmdego 

mxares, anda gaTvaliswinebul unda iqnas 50m – iani damcavi 

zonebis mowyoba; 2) xmauriani warmoebis korpusebi saerTo 

sacxovrebeli Senobebisagan gancalkevebulni unda iqnan damcavi 

zoniT; 3) sawarmos teritoriaze ar SeiZleba sacxovrebeli 

korpusebis da nagebobebis ageba Ria sawyobebTan 20m – ze axlos, 

xolo administraciul korpusTan 50m –ze axlos; 4) xanZarsaSiSi 

Senobebi aucileblad unda aSendnen gabatonebuli qarebis 

sawinaaRmdego mxares; yvela Senobas unda udgebodes misasvleli 

gzebi, xolo saxanZro depo gancalkevebuli unda iyos 10 m – 

iani damcavi moedniT. masTan siaxloves unda iyos ganlagebuli 

hidrantebi da wyalsatevebi wylis maragiT; Senobebs Soris 

minimalur zomebs adgenen xanZarsaSiSi normebis da Senobis 

cecxlmedegobis xarisxis mixedviT, xanZarsawinaaRmdego manZili 

Senobebs Soris meryeobs 10 – dan 30 m – mde, xolo sanitaruli 

daSoreba ki utoldeba Senobebs Soris erT – erTis udides 

simaRles; 5) uzrunvelyofil unda iqnas teritoriis 

keTilmowyobaze da gamwvanebaze saerTo arqiteqturul – 

samSeneblo moTxovnebis Sesruleba da es mibmuli unda iqnas 

mosazRvre dasaxlebuli punqtebis, Tu sawarmoebis analogiur 

proeqtebTan. 

gengegmaze yvela Senobisa Tu nagebobis racionalurad 

ganlagebis mizniT, aucilebelia gaTvaliswinebul iqnas 

sawarmoo zomebis xasiaTi da Taviseburebani da amis Sesabamisad 

moxdes ganaSenianebis teritoriis dayofa ramdenime zonad: 

qarxniswina moedani administraciuli korpusisa da sxva 
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nagebobebis gansaTavseblad; sawarmoo zona _ ZiriTadi sawarmoo 

obieqtebis (sayalibo saamqro, armaturis da betonsarevi 

saamqroebi da a.S.) asaSeneblad; sameurneo ezo: sawyobebis da 

damxmare Senoba nagebobebis asagebad. 

qarxniswina moedanze ganlagdeba direqciis Senoba, saSvTa 

biuro, sazogadoebrivi organizaciebi, dacva, safosto 

ganyofileba, savaWro obieqtebi, garaJi da sxva. ZiriTadi 

Sesasvleli qarxanaSi magistraluri xazidan, aseve muSa – 

mosamsaxureTa gasasvleli, umjobesia moewyos transportis 

gaCerebebTan da xalxis nakadTan siaxloves. qarxnis wina 

moednis obieqtebs aSeneben quCis wiTeli xazidan garkveuli 

manZilis daSorebiT, raTa xalxis Tavmoyram da sazogadoebrivi 

transportis gaCerebebma xeli ar SeuSalos sawarmos 

satransporto saSualebebis moZraobas. gasasvlelidan 

saamqroebamde manZili ar unda iyos 800m – ze meti da mas ar 

unda kveTdes sagransporto nakadebi. 

kvebis punqtebi gaTvaliswinebuli unda iyos sayofacxovrebo 

SenobebSi an saamqroebTan axlos. 

sawarmoo zonaSi Sedian ZiriTadi sawarmoo obieqtebi. es 

obieqtebi maTi ekonomikurad ganlagebisaTvis unda gavaerTianoT 

ramdenime ZiriTadi niSnis mixedviT: teqnologiuri procesis 

erTgvarovnobis mixedviT (betonsarevi saamqro, sayalibo ganyo-

fileba) anda sameurneo daniSnulebis obieqtebi (saxelosnoebi); 

transportis momsaxurebis niSnis mixedviT (sawyobebi); xanZar-

sawinaaRmdego da sanitaruli moTxovnebis mixedviT da sxva. 

Tanamedrove proeqtebSi betonsarevi saamqroebi da kvanZebi 

ganlagebulni arian mTavari sawarmoo korpusis mimdebared 

sayalibo postebis mxares, xolo armaturis saamqroebi 

gegmardeba mTavari korpusis ganivi an grZivi mimarTulebiT, an 

uSualod sayalibe saamqros erT – erT malSi. cementisa da 

Semvsebebis sawyobebi unda ganlagdnen satransporto gzebis 

gaswvriv da unda uzrunvelyofdnen betonsarev kvanZSi 

masalebis mosaxerxebel da Seuferxebel miwodebas. 
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nax. 4.23. rkinabetonis milebis damamzadebeli sawarmos gengegma (qarxnis 

mwarmoebloba 20000 m3 weliwadSi). 
1 _ sawarmoo korpusi; 2 _ mza produqciis sawyobi; 3 _ Sxefsacivari;  

4 _ sakompresoro; 5 _ cementis sawyobi; 6 _ Semvsebebis daxrili galerea;  
7 _ Semvsebebis sawyobi; 8 _ sawvav – sacxebi masalebis sawyobi; 9_ meisris 

jixuri; 10 _ estakada liTonis CamosatvirTad; 11 _ betonsarevi kvanZi;  
12 _ emulsolis sawyobi; 13 _ wylis rezervuari; 14 _ satumbo sadguri;  
15 _ manqanebis sadgomi; 16 _ administraciuli korpusi; 17 _ sayaraulo 

jixuri; 

 
nax. 4.24. sasoflo – sameurneo daniSnulebis nakeTobebis damamzadebeli 

rkinabetonis sawarmos gengegma 
1 _ sawarmoo korpusi sayofacxovrebo saTavsebiT; 2 _ mza produqciis 
sawyobi; 3 _ poligoni; 4 _ saarmature foladis sawyobi; 5 _ cementis 

sawyobi; 6 _ Semvsebebis sawyobi; 7 _ betonsarevi ganyofileba; 8 _ sawvav – 
sacxebi masalebis sawyobi; 9 _ gadasatani satransformatoro qvesadguri; 

10 _ saqvabe; 11 _ myari sawvavis sawyobi; 12 _ saxanZro auzi; 

 195



 
 

nax. 4.25. rkinabetonis nakeTobaTa qarxnis gengegma, mwarmoeblobiT 70 aTasi  
m3 weliwadSi, samrewvelo mSeneblobisaTvis 

1 _ mTavari sawarmoo korpusi; 2 _ mza produqciis sawyobi; 3 _ Semvsebebis 
sawyobi SesaZlo gafarToebiT; 4 _ samanevro mowyobiloba; 5 _ portaluri 
gamtvirTveli C-492; 6 _ sawvav – sacxebi masalebis sawyobi; 7 _ samWedlo;  

8 _ cementis sawyobi tevadobiT 600 tona; 9 _ sakompresoro;  
10 _ cementsadinari; 11 _ Semvsebebis galerea; 12 _ betonsarevi saamqro;  

13 _ saarmature foladis sawyobi; 14 _ saqvabe; 15 _ sakontrolo – gamSvebi 
punqti; 16 _ sayofacxovrebo korpusi. 

 

 
nax. 4.26. msxvilpanelovani saxlTsaSenebeli qarxnis gengegma 

1 _ mTavari korpusi; 2 _ dasasvenebeli adgili; 3 _ administraciul – 
sayofacxovrebo korpusi; 4 _ gasasvleli; 5 _ betonsarevi ganyofileba;  
6 _ sakompresoro; 7 _ satumbi sadguri; 8 _ Sxefsacivari; 9 _ keramzitis 
miwodeba; 10 _ keramzitis sawyobi; 11 _ Semvsebebis sawyobi tevadobiT 3000 

tona; 12 _ sawvav – sacxebi masalebis sawyobi; 13 _ cementis sawyobi;  
14 _ emulsolis sawyobi; 15 _ damxmare nagebobaTa bloki; 16 _ mza 

produqciis sawyobi; 17 _ materialur – teqnikuri momaragebis sawyobi. 
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nax. 4.27. wylisa da sairigacio nakeTobebis damamzadebeli rkinabetonis  

sawarmos gengegma. 
1 _ sawarmoo korpusi; 2 _ wylis rezervuari; 3 _ Sxefsacivari;  
4 _ emulsolis sawyobi; 5 _ sakompresoro; 6 _ cementis sawyobi;  

7 _ cementsadinari; 8 _ Semvsebebis daxrili galerea; 9 _ saarmature 
foladis sawyobi; 10 _ betonsarevi saamqro; 11 _ administraciul – 
sayofacxovrebo korpusi; 12 _ kondensatis gadasatumbi sadguri;  
13 _ sakontrolo – gamSvebi punqti; 14 _ mza produqciis sawyobi;  

15 _ Jangbadis balonebis sawyobi; 16 _ sawvav – sacxebi masalebis sawyobi;  
17 _ Semvsebebis sawyobi; 

 

gengegmaze Senobebis, nagebobebis, gzebis da keTilmowyobis 

elementebis datanis Semdeg angariSoben gengegmis ZiriTad 

teqnikur – ekonomikur maCveneblebs: teritoriis farTobs, 

ganaSenianebis farTobs, ganaSenianebis koeficients, gamwvanebis 

farTobs da sxva. es maCveneblebi unda Seesabamebodes 

samSeneblo normebis da wesebis moTxovnebs. 

naxazebze 4.23 _ 4.27 moyvanilia zogierTi sawarmos gengegmis 

eskizebi mSeneblobis dargebis mixedviT. 

transportis daproeqteba. samrewvelo transporti muSaobis 

xasiaTis da daniSnulebis mixedviT iyofa _ Siga, sawarmos 

SigniT tvirTebis gadasaadgileblad da gare, romelic 

axorcielebs nedleulis, masalebis, aRWurvilobis Semozidvas 

qarxanaSi da mza produqciis gatanas qarxnidan. 
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samrewvelo sawarmoebis rkinigzis xazebic iyofa qarxnis 

Siga, romlebic sawarmos teritoriazea ganlagebuli da gare _ 

Semomavali rkinigzebi, romlebic or an ramdenime qarxanas 

aerTianeben saerTo sargeblobis gzebiT. analogiurad iyofa 

saavtomobilo gzebic. 

qarxnis Siga transporti Tavis mxriv iyofa saamqros Siga da 

saamqroTaSoris transportad. saamqros Siga es aris xiduri 

amweebi, konveieruli Tu specialuri daniSnulebis transporti, 

avtodamtvirTavebi, avtokarebi, eleqtrovagonetebi, xolo 

saamqroTaSorisi transportia saavtomobilo, rkinigzis Tu sxva 

specifikuri daniSnulebis transporti. 

transporti moqmedebis principis mixedviT aris _ 

pnevmatikuri, hidravlikuri, konveieruli da cikluri 

moqmedebis; saxeobis mixedviT _ saavtomobilo, sarkinigzo da 

specialuri daniSnulebis: kiduli bagirgzebi, gadamcemi 

urikebi, monorelsuri, estakaduri da sxva saxis transporti. 

sawarmoo tvirTbrunva, anu is samuSao, romelsac 

transporti asrulebs garkveul manZilebze tvirTebis 

gadazidvisas, xasiaTdeba gadaziduli tvirTis masis namravliT 

manZilze (t. km). ganasxvaveben wliur, Tviur da dRiur 

tvirTbrunvebs. transportis saxeobebis racionalurad SerCeva 

damokidebulia sawarmos gadazidvebis moculobaze. 

gadazidvebis dRiuri moculoba ganisazRvreba transportis 

araTanabari muSaobisa da gadazidvebis droSi cvalebadobis 

gaTvaliswinebiT. saeqspluatacio angariSebis Sesrulebisas, 

aseve sawarmos transportis daproeqtebis dros gaTvalis-

winebul unda iqnes gadazidvebis araTanabroba. 

SerCeuli satransporto saSualebebi unda iyos a) efeqturi 

da ekomonikuri; b) pasuxobdes warmoebis teqnologiur 

Taviseburebebs; g) uzrunvelyos Sromis maqsimaluri nayofiereba 

da usafrTxo pirobebi; d) Seesabamebodes tvirTnakadebis 

maCveneblebis erTobliobas _ simZlavres, gadazidvebis siSores, 

tvirTis fizikur – meqanikur Tvisebebs; e) pasuxobdes teqnikis 

Tanamedrove miRwevebs. 

gengegmis daproeqtebisas nedleulis da saTbobis sawyobebi 

unda ganTavsdnen ZiriTadad  rkinigzis sadgurTan axlos, raTa 

masalebi sawarmoo saamqroebSi warimarTos uwyveti moqmedebis 
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transportis saSualebiT. sasurvelia Tavidan iqnas acilebuli 

gare da Siga tvirTnakadebis urTierTkveTa. 

gare transportis daproeqtebisas gadaWril unda iqnes 

sawarmoo da samagistralo transportis urTierTqmedebis da 

SeTanwyobis sakiTxebi, raTa SerCeul iqnas tvirTnakadebis 

ufro racionaluri teqnikuri da teqnologiuri parametrebi, 

sawyobebis moculobebis, sakonteinero moednebis zomebis da 

sxva maxasiaTeblebis mixedviT. 

sawarmos transportiT momsaxurebis organizacia aris 

mniSvnelovani etapi sawarmos daproeqtebisas da man unda 

uzrunvelyos qarxnis Seuferxebeli funqcionireba, rac 

saboloo jamSi xels Seuwyobs misi teqnikur – ekonomikuri 

maCveneblebis gaumjobesebas. amasTan gaTvaliswinebul unda 

iqnes adgilobrivi pirobebi: arsebul sadgurebTan axali 

xazebis mierTebis sirTule; raionSi sarkinigzo gadazidvebis 

intensiuroba da moculobebi. xolo rodesac saqme gvaqvs 

mocemul raionSi arsebul ramdenime qarxanasTan, maSin 

SesaZlebelia Seiqmnas gaerTianebuli sarkinigzo meurneoba. 

 

4.6. proeqtis samSeneblo – konstruqciuli  

gadawyveta 

samrewvelo Senobebs da nagebobebs aproeqteben yvelaze 

ufro efeqturi teqnologiuri procesebis moTxovnebis 

Sesabamisad: daproeqtebis dros isazRvreba Senobebis tipi da 

zomebi; moTxovnili sawarmoo farTobebi; momuSaveTa raodenoba; 

teqnologiuri da satransporto aRWurvilobis raodenoba da 

tipi; nedleulis, naxevarfabrikatebis, energiis, saTbobis 

odenoba, ris safuZvelzec adgenen sawarmos generalur gegmas. 

samrewvelo sawarmoebis daproeqtebis dros unda ganxor-

cieldes samrewvelo struqturebis Camoyalibebis xelisSemwyobi 

RonisZiebebi, konstruqciulad Seesxas xorci progresul mocu-

lobiT – gegmarebiT parametrebs. sawarmoo struqtura es aris _ 

saamqroebis, sawyobebis, samsaxurebis da damxmare meurneobis 

teritoriuli ganTavseba. 

am sakiTxebis gadawyvetas, aseve arqiteqturul – samSeneblo 

nawilis damuSavebas, safuZvlad udevs teqnologiuri sqema da 

samuSao diagrama. is warmoadgens calkeuli sawarmoo procesis 
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funqcionaluri damokidebulebis grafikul asaxvas, romlebic 

ama Tu im saamqroSi mimdinareobs. 

nakeTobaTa warmoebis miRebuli teqnologiuri sqema 

gansazRvravs qarxnis struqturas, aRWurvilobis Semadgenlobas 

da maT ganTavsebas sawarmoo korpusSi. 

rkinabetonis nakeTobaTa qarxnis SemadgenlobaSi Sedis: 

cementis, Semvsebebis da armaturis sawyobebi, armaturis saamqro, 

betonsarevi ganyofileba, sayalibe saamqro, mza produqciis 

sawyobi, sakompresoro, satumbi sadguri, damxmare meurneobis 

bloki, saqvabe da a.S. 

saamqros sawarmoo farTobi aris ZiriTadi teqnologiuri 

procesis ganxorcielebis mizniT gamoyofili teritoria, rome-

lzedac ganTavsebulia saamqros aRWurviloba saWiro samuSao 

adgilebiT, danadgarebs Soris arsebuli gasasvlelebiT. am 

teritoriaze ewyoba armaturis nakeTobebi da mza produqcia, 

maTTvis specialurad gamoyofil ubnebze, Sualedur sawyobebSi. 

saamqros damxmare farTobi dakavebuli aqvs SenobaSi Semo-

maval satransporto gzebs (relsebi, avto da eleqtrokarebis 

savali gza, estakadebi); centralur gasasvlels, saamqros 

transportis sadgoms, satransformatoros, sayofacxovrebo 

daniSnulebis saTavsebs, saremonto saxelosnoebs da sxva. 

nax. 4.28 – ze warmodgenilia mTavar sawarmoo korpusTan 

armaturis da betonsarevi saamqroebis SeTanwyobis sqemebi. 

Cveulebriv samrewvelo sawarmoebis mTavari korpusis 

daproeqtebisas Senobis malis siganea 18m, xolo simaRle 12 m. 

malebi aRWurvilia 10, 15 da 20 tona tvirTamweobis xiduri 

amweebiT. mTavari korpusis karkasi gegmardeba unificirebuli 

asawyobi rkinabetonis konstruqciebiT: svetebiT, wamweebiT an 

orqanobiani koWebiT, gadaxurvis wibovani panelebiT da a.S. 

kedlebi iwyoba rkinabetonis msubuqi sakedle panelebisagan. 

armaturis saamqro funqcionirebs ZiriTadad 144 m – ian 

malSi (sigane 18); es farTobi savsebiT akmayofilebs saSualo 

mwarmoeblobis qarxnebis moTxovnebs. armaturis saamqros mali 

aRWurvilia ori Camosakidi amwekoWiT an xiduri amwiT, romelTa 

tvirTamweobaa 5 tona. 

mTavari korpusis torsul mxares ZiriTadad aproeqteben mza 

produqciis sawyobs, romlis malis sigane umetes SemTxvevaSi 
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aiReba 24 m – is toli, rac ganapirobebs sawyobis farTobis 

ufro srulad aTvisebas. mza produqciis sawyobs, rogorc wesi 

kveTs saavtomobilo da sarkinigzo xazebi. 

 

 
nax. 4.28. sxvadasxva simZlavris sawarmoebis mTavari korpusebis  

ganlagebis sqemebi. 
1 _ sayalibo saamqro; 2 _ Tburi damuSavebis gvirabisebri kamera;  

3 _ armaturis saamqro; 4 _ betonsarevi saamqro; 

 

Semvsebebis sawyobebs ZiriTadad SearCeven tipuri proeqtebis 

mixedviT. xolo tipuri proeqtebis sakmaod didi arCevania: 

daxuruli Stabeluri _ Stabelzeda da StabelqveSa galereiT; 

Stabelur – naxevradbunkeruli, portaluri ganmtvirTaviT, 

StabelqveSa galereiT; daxuruli silosur – wriuli – 

siloszeda da silosqveSa galereiT da naxevarvagonebis 

ganmtvirTavi mowyobilobiT; wriuli – Stabeluri – moZravi, 

mgoravi konveieruli ganmtvirTaviT da a.S. 

cementis sawyobebsac, ise rogorc Semvsebebisas rkinabetonis 

nakeTobaTa qarxnebSi aproeqteben tipuri proeqtebis mixedviT. 

Tanamedrove qarxnebSi SeirCeven ZiriTadad silosur, avtoma-

tizebul sawyobebs. cementis transportirebas axorcieleben 
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SekumSuli haeriT. cementis sawyobi unda ganTavsdes betonsarevi 

saamqros siaxloves. 

betonsarevi ganyofileba gadawyvetilia, rogorc, koSkuri 

tipis Senoba, gaTbobiT, ormagi SeminviT; misi karkasi sruldeba 

rkinabetonis konstruqciebisagan. 

administraciul da sanitarul – sayofacxovrebo nagebobebs 

agegmareben calke mdgomi mravalsarTuliani korpusis saxiT (3 

– 4 sarTuli). qarxnis mwarmoeblobis mixedviT dgindeba Senobis 

zomebi da Semadgenloba. administraciul korpusSi, an mis gareT 

gaTvaliswinebul unda iqnas Semdegi sanitarul – sayofacxov-

rebo saTavsebi: garderobi, saSxapeebi, xelsabanebi, unitazebi, 

specialuri tansacmlis gamaumtverebeli mowyobilobebi da 

karadebi. teqnologiuri daproeqtebis normebiT gaTvaliswine-

bul unda iqnes sawarmoSi sanitaruli wesebis dacva da 

momuSaveTa uzrunvelyofa Jangbadis da ganaTebis aucilebeli 

normatiuli odenobiT. maT unda SeeqmnaT komfortuli meteoro-

logiuri da ekologiuri pirobebi samuSao adgilze, Sesasrule-

beli davalebebis da sawarmoo procesebis sirTulidan 

gamomdinare. erT momuSaveze sawarmoo farTobis minimaluri 

odenoba ganisazRvreba 4,5 m2 – iT, xolo sawarmoo Senobis 

moculoba ki _ 15 m3 – iT. 

samuSao zonad iTvleba sivrce iatakidan an moednidan 2m – 

is simaRleze, sadac ganTavsebulia samuSao adgilebi. samuSao 

adgilia is teritoriaa, romelzedac momuSave imyofeba or 

samuSao saaTze meti drois ganmavlobaSi. meteorologiur 

pirobebad iTvleba: optimaluri da dasaSvebi temperaturebi, 

fardobiTi tenianoba, haeris moZraobis siCqare samuSao zonaSi 

da a.S. 



Tavi 5. specialuri daniSnulebis rkinabetonis 

nakeTobaTa damamzadebeli sawarmoebi 

5.1. rkinabetonis milebis damamzadebeli sawarmoebi 

5.1.1. dawneviani milebis warmoeba 

 

wyalmomaragebisa da kanalizaciis sistemebisaTvis gankuTv-

nili dawneviani rkinabetonis milebis (cxr. 5.1.) damamazadebel 

qarxnebSi iyeneben samsafexurian teqnologias, romelic 

iTvaliswinebs rkinabetonis gularis Sreobriv dayalibebas 

centrifugaze da vibrobaqanze. 

centrifugirebuli rkinabetonis milebis dasamzadebeli ya-

libebi Sedgeba gadasaxsneli WanWikebiT SeerTebuli ori naxe-

varcilindrisagan. centrifugaze sadawneo milebis dasamzade-

beli saamqros gegma mocemulia nax. 5.1-ze. 

rkinabetonis milebs amzadeben Semdegi TanmimdevrobiT (nax. 

5.2.): Tavdapirvelad samSriani centrifugviT ayalibeben betonis 

winaswar daZabul gulars, romelzec axveven spiralur winaswar 

daZabul armaturas da daaqvT cementqviSis duRabi sisqiT 15-20 

mm, ris Semdegac nakeTobebi iorTqleba. erTSriani centrifugvis 

dros, damwnexi centridanuli Zalebis zemoqmedebiT, betonis 

narevidan gamoidevneba zedmeti wyali, rac warmoqmnis milis 

kedlebSi radialurad mimarTul forebs. 

mravalSriani dayalibebisas TiToeuli Sris gamkvriveba xdeba 

cal-calke, warmoqmnili forebi ifareba yoveli Semdgomi SriT, 

rac uzrunvelyofs sadawneo milebis maRal wyalSeuRwevadobas. 

amgvari meTodiT dayalibebuli milebi uZleben 2,4 mgpa 

hidravlikur wnevas. dawneviani milebis damzadebis procesi 

iwyeba yalibebis momzadebiT. warmoebs orive naxevarcilindris 

wmenda da SezeTva solidoliT. ris Semdegac isini erTdeba 

gadasaxsneli WanWikebiT. awyobil yalibSi aTavseben milZabris 

rgols da mis torsul boloebze amagreben Zros. armaturis 

daWimva xdeba daZabvis postze, sadac armatura qimebiani TavebiT 

gatarebulia rgolur naxvretebSi da yalibis Zros SigniT. 

momzadebul  yalibebs  aTavseben   centrifugaze   (nax. 5.3),   

romelic   Tavdapirvelad nela brunavs, raTa am periodSi 

moxdes yalibis mdgomareobis regulireba zustad centrifugis 

RerZis gaswvriv. 
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cxrili 5.1. 

dawneviani rkinabetonis milebis daxasiaTeba 

 

wneva, mgpa 
diametri, 

mm 
norma-
tiuli 

gamocdis 
dros 

milis 
betonis 

moculoba, 
m3 

armaturis 
xarji erT 
nakeTobaze, 

kg 

erTi 
nakeTobis  
masa, kg 

500 
1,5 
1,0 
0,6 

1,6 
1,2 
1,0 

0,61 
47,67 
42,87 
34,17 

1535 

600 
1,5 
1,0 
0,6 

1,6 
1,3 
1,0 

0,73 
79,92 
64,84 
61,81 

1835 

700 
1,5 
1,0 
0,6 

1,6 
1,3 
1,0 

0,87 
103,37 
92,37 
74,37 

2180 

800 
1,5 
1,0 
0,6 

1,6 
1,3 
1,0 

1,04 
145,31 
125,80 
100,51 

2620 

900 
1,5 
1,0 
0,6 

1,6 
1,2 
1,0 

1,18 
200,10 
165,0 
135,10 

2950 

1000 
1,5 
1,0 
0,6 

1,6 
1,3 
1,0 

1,43 
245,80 
198,30 
169,80 

3600 

 

 

betonis narevi CaitvirTeba lenturi mkvebavis mimReb 

bunkerSi, ris Semdegac mkvebavi SehyavT mbrunav yalibSi. 

transportioris CarTvisas lenturi mkvebavi asrulebs winsvliT 

da ukusvliT moZraobas, ris safuZvelzec betonis narevi 

gadanawildeba mbrunav yalibSi. lenturi konveieris moZraobis 

cikli grZeldeba yalibis srul Sevsebamde. amis Semdeg 

amcireben centrifugis brunvis siCqares, raTa yalibSi 

miwodebuli betonis narevi Tanabrad gadanawildes gularis 

Siga zedapirze da mTlianad dafaros armatura. SemdgomSi 

centrifugis brunTa ricxvi izrdeba, raTa moxdes betonis 

narevis Semkvriveba. centrifugvis dro damokidebulia 

dasayalibebebli nakeTobis diametrze. 500 mm diametris 

milebisaTvis igi Seadgens 37 wuTs, 600 mm-ianisaTvis _ 43 wuTs, 

xolo 700 mm-iani milebisaTvis ki _ 50 wuTs. 
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nax. 5.3.  sadawneo milebis sayalibe, Rveduri  

centrifugis saerTo xedi. 

 

rkinabetonis milebis centrifugviT dayalibebisas mizanSe-

wonilia gamoviyenoT Snekuri an lenturi betonsarigeblebi, 

Tumca Tanamedrove warmoebaSi farTod gamoiyeneba CamCuri 

mkvebavebi. betonsarigeblis CamCebi ivseba betonis nareviT 

danadgaris mTel sigrZeze. betonsargebeli yalibTan erTad 

iseT pozicias ikavebs, raTa misi CamCa Sevides yalibSi. 

mobrunebis meqanizmis CarTvis Semdeg CamCebi mimdevrobiT 

Tavisufldebian betonis narevisagan, carieli CamCebi ubrundeba 

sawyis mdgomareobas, ris Semdegac xelaxla ivseba betonis 

nareviT. SemdgomSi nakeTobiani yalibi gadamyiraveblis 

meSveobiT dgeba vertikalur mdgomareobaSi, milZabriT qvemoT, 

Tburi damuSavebis postze, xolo yalibis torsi ifareba 

saxuraviT. am mdgomareobaSi gulars yalibiT ayovneben 

daaxloebiT 2 saaTis ganmavlobaSi. Semdeg ki gularSi uSveben 

orTqls. gaorTqvla mimdinareobs 4 saaTis ganmavlobaSi 90-950C 

temperaturis pirobebSi. gaorTqvlis Semdeg gadamyiraveblis 

saSualebiT yalibi mohyavT horizontalur mdgomareobaSi da 

miewodeba ganyalibebis posts. 
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araumetes 500C temperaturis dros betonis gularebi 

Tavisufldeba yalibisagan da miewodeba Semdgomi gamyarebisaT-

vis wylian kamerebs, sadac isini inaxebian 45-500C temperaturis 

mqone wylian garemoSi sami d/R ganmavlobaSi, ris safuZvelzec 

iZenen saproeqto markis 70%. mza gularebi Tavsdeba armaturis 

dasaxvev dazgaze winaswar daZabuli, perioduli profilis, 

maRali simtkicis mavTulovani armaturis spiralis dasaxvevad. 

mavTulis diametria 4 an 5 mm. winaswari daZabva xorcieldeba 

jer meqanikuri daWimviT (30-35% ZalviT daWimulobis winaswar 

mocemuli sidididan), xolo Semdeg eleqtro gaxurebiT 

(daxvevis procesSi) 250-3000C temperaturamde. 

spiraluri armaturis daxvevis Semdeg gularebi gadaaqvT 

duRabis damcavi Sris dasatan dazgaze. damcavi Sris datanis 

Semdeg mza mili Tavsdeba grZiv kameraSi Tburi 

damuSavebisaTvis, Semdegi reJimiT: winaswari dayovneba _ 2sT, 

temperaturis aweva 80-900C temperaturamde _ 2 sT da am 

temperaturaze izoTermuli dayovneba _ 4 sT; e.i. sul 8 saaTi. 

amis Semdeg warmoebs rkinabetonis milis gamocda 

hidravlikur wnevaze. Tu milis zedapirze 1,5 mgpa sakontrolo 

wnevis dros, romelsac qmnis masSi myofi wyali 10 wuTis 

ganmavlobaSi, ar aRmoCnda wyalSeRwevis niSnebi (Wavli, wveTebi, 

sveli laqebi) da ar warmoiqmna bzarebi damcav SreSi, maSin 

mili iTvleba eqspluataciisaTvis vargisad. 

dawnevian rkinabetonis milebs amzadeben agreTve 

vibrohidrodawnexis meTodiT. am SemTxvevaSi milebisaTvis 

gamoiyeneba ori saxis dasaZabi armatura: profiluri da maRali 

simtkicis mavTuli. vibrohidrodawnexis meTodiT nakeTobebis 

sayalibe danadgari Sedgeba gare yalibisagan, Siga gularisagan, 

romlebzec wamocmulia 15 mm-is diametris rezinis CaliTa da 

milZabrwarmomqmnelisagan. gare yalibi Sedgenilia ori 

elementisagan. isini erTmaneTTan zambariani WanWikebiT aris 

SeerTebuli. yalibze damagrebulia pnevmatikuri vibratori 500-

8000 rxeva/wuTSi sixSiriT. dabetonebis win gare yalibs 

asufTaveben, zeTaven da masSi afiqsireben spiralur karkass, 

romlis Rerovani armatura ganicdis winaswar daZabvas 

hidrodomkratebis saSualebiT.  
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gare yalibis momzadebis Tanadroulad wmenden da amzadeben 

gulars da milZabrwarmomqmnels. mosamzadebeli operaciebis 

damTavrebis Semdeg gare yalibs wamoacvamen gulars da 

vertikalur mdgomareobaSi aTavseben sayalibo postze. sayalibo 

posti moTavsebulia 5 m-is siRrmis WaSi. betonis narevs yalibSi 

miawodeben Snekuri mkvebavis saSualebiT, uwyvetad an mcire 

ulufebiT  wuTis ganmavlobaSi. imavdroulad rTaven 

pnevmatikur vibratorebs. betonis nareviT yalibis Sevsebis 

Semdeg igi gadaaqvT hidrodawnexis postze, sadac mas uerTeben 

wylis magistrals. 

7530 ÷

betonis dawnexa mimdinareobs Semdegi reJimiT: wnevis aweva _ 

30 wT, 3 mgpa wnevaze nakeTobis dayovneba _ 5-8 saaTi da wnevis 

daweva normalur niSnulamde _ 10 wuTis ganmavlobaSi. gularis 

rgolur siRrues avseben wyliT, romelic wneviT gaafarToebs 

rezinis CaliTas da Tanabrad wnexavs betons. gamkvrivebisas 

betoni gadaadgildeba, rac iwvevs spiraluri armaturis 

daWimvas. amgvarad, betonis dawnexisas warmoebs spiraluri 

armaturis winaswari daZabvac. betonis Tburi damuSavebisaTvis 

sayalibe danadgars Camoacvamen brezentis CaliTas, ris 

Semdegac rogorc CaliTis, aseve gularis SigniT SehyavT wylis 

orTqli. Tburi damuSaveba mimdinareobs 7 saaTis ganmavlobaSi. 

 

 

5.1.2. udawneo milebis warmoeba 

 

udawneo milebi SeiZleba damzaddes centrifugebze 

dauZabavi armaturis gamoyenebiT, amgvari milebis foladis 

yalibebi ori saxisaa: 500÷1000 mm diametris milebisaTvis 

sigrZiT _ 4200 mm, xolo 300-400 mm diametris milebisaTvis 

gamoiyeneba 3200 mm sigrZis yalibebi. 

udawneo milebis damzadeba, iseve rogorc sadawneosi iwyeba 

yalibebis momzadebiT: gawmenda, SezeTva, awyoba. yalibebis 

SigniT aTavseben armaturis karkasebs, xolo Semdeg amagreben 

yalibis Zros. karkasiani yalibi magrdeba centrifugaze. 

centrifugis brunvisas yalibis SigniT, lenturi mkvebaviT an 

CamCuri betonCamwyobiT miewodeba betonis narevi, romelic 

Tanabrad nawildeba yalibis mTel zedapirze. betonis narevis 
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Cawyobis Semdeg yalibebi nakeTobebiT amwis an gadamyiraveblis 

saSualebiT, Tboteniani damuSavebisaTvis, Tavsdeba milZabriani 

nawiliT qvemoT, vertikalur mdgomareobaSi. gaorTqvla 

warmoebs igive reJimiT, rogorc es dawneviani milebis dros 

gvqonda. gaorTqvlis Semdeg betoni iRebs saproeqto markis 70% 

simtkices. amis Semdeg yalibebs abruneben horizontalur 

mdgomareobaSi da awarmoeben maT ganyalibebas. 

rkinabetonis udawneo milebis warmoeba SesaZlebelia 

agreTve vertikalur danadgarebze (nax. 5.4). 

 

 
nax. 5.4. danadgari milebis vertikaluri dayalibebisaTvis 

 

400 da 500 mm diametris milebis dasamzadebeli danadgari 

Sedgeba naxevaryalibebiT aRWurvili sayalibe CarCosagan. 

vibrosacmiani sicarieleewarmomqmnelebi CaRrmavebulia WaSi. 

gawmendil da SezeTil qveSze aTavseben armaturis or karkass. 
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Semdeg sayalibe CarCo gadahyavT horizontalur mdgomareobaSi 

da Camketi meqanizmiT miuerTeben qveSs. ris Semdegac yalibSi 

SehyavT sicarielewarmomqmnelebi da iwyeba dabetonebis procesi, 

romelic grZeldeba 15 wuTs. dayalibebis Semdeg yalibidan 

gamoaqvT sicarielewarmomqmnelebi da sayalibe CarCo dgeba 

horizontalur mdgomareobaSi. zeda naxevaryalibi brundeba 

vertikalur mdgomareobaSi, xolo qveSi dayalibebuli 

nakeTobiTurT gadaaqvT gasaorTql kameraSi. erT danadgarze 

SesaZlebelia erTdroulad ori udawneo milis dayalibeba. 

udawneo milebi, romelTa diametri 700 mm-mdea, xolo sigrZe 

5000 mm, SeiZleba damzadebul iqnas nakadur-agregatul xazebze 

centrifugvis meTodiT. 

warmoebis nakadur-agregatuli sqemis dros TiToeuli mili 

da yalibi TanmimdevrobiT gaivlis teqnologiuri xazis 

Sesabamis postebs (nax. 5.5.). aseTi sqema ufro gamosadegia 

milebis centridanuli meTodiT dayalibebisas. 

 

 
 

sur. 5.5. milebis warmoebis sqema nakadur-agregatuli teqnologiiT 
1-1000 mm diametris milebis yalibi; 2-CarCo; 3-1200 mm diametris milebis 
yalibi; 4,5-xiduri amweebi; 6-4120 mm sigrZis milebis avtomaturi sataci, 
tvirTamweobiT 8 tona; 7-1000 mm-iani milebis hidrogamosacdeli stendi;  
8-1200 da 1500 mm diametris rkinabetonis milebis hidravlikuri gamocdis 

stendi; 9-betonsarigebeli; 10-dabetonebis stendi; 11-qveSi; 12-milebis 
Sualeduri sawyobi; 13-yalibebis Senaxvis adgili; 14-1500 mm diametris 

milebis dasamzadebeli yalibebi. 
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5.1.3. rkinabetonis milebis warmoeba radialuri dawnexis da  

centridanuli gaglinvis meTodiT 

es meTodi centrifugvasTan da vibrodayalibebasTan Sedare-

biT, xasiaTdeba didi mwarmoeblobiT da ekonomiurobiT, advilia 

meqanizacia da avtomatizacia, rac iwvevs gamoSvebuli produq-

ciis xarisxis gaumjobesebas. 

radialuri dawnexis meTodi gulisxmobs betonis narevis 

gamkvrivebas vibraciis gareSe gorgolaWovani TaviT. gorgola-

Wovani Tavi Sedgeba fuZisagan, gamanawilebeli diskosa da 

ganmfantavi niCbebisagan. milebs amzadeben dasaSlel yalibebSi, 

romlebic ori erTmaneTTan saxsrulad SeerTebuli nawilisagan 

Sedgeba. nakeTobebis damzadebis teqnologiuri procesi moicavs 

Semdeg operaciebs: yalibis awyoba qveSiT, milebis dayalibeba, 

swrafi ganyalibeba, Tburi damuSaveba, mokantva horizontalur 

mdgomareobaSi, dayovneba da mza produqciis gatana sawyobSi. 

milebis wyaluJonadobaze gamocda, aseve maTi gamocda 

simtkiceze da bzarmedegobaze warmoebs specialur stendebze. 

milebs waeyenebaT moTxovnebi koroziamedegobaze, yinvamede-

gobaze, wyalSeuRwevadobaze, rodesac betonis gasaSvebi simtki-

ce gautoldeba samarko simtkicis 70-90%-s. 

300-600 mm diametris milebis damzadeba SeiZleba ganxorciel-

des radialuri dawnexis sacdel-sawarmoo xazze (nax. 5.6.), sadac 

gamoyenebulia betonis narevis miwodebis, Semkvrivebis, trans-

portirebis, gamyarebis da gamocdis CvenTvis kargad cnobili 

mowyobiloba-danadgarebi. 

centridanuli gaglinvis meTodiT amzadeben 5 m-mde sigrZisa 

da 3 m-mde diametris rkinabetonis milebs. milebis zomebis da 

armirebis xarisxis mixedviT dayalibebis procesi iyofa Semdeg 

etapebad: centridanuli gaglinva nakeTobis 300-400 mm-is 

sigrZeze; kedlis 1/2 sisqeze milis cilindruli nawilis 

betonis nareviT Sevseba; milis milZabra nawilis betonis 

nareviT Sevseba da centridanuli gaglinva; milis cilindruli 

nawilis darCenili naxevari sisqis betonis nareviT Sevseba; 

milis mTel sigrZeze betonis saboloo centridanuli gaglinva 

da milis Siga zedapiris mopirkeTeba. 
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ZiriTadi aRWurvilobaa _ centridanuli saglinavi manqana 

da betonCamwyobi. betonCamwyobi asrulebs TiTqmis yvela teqno-

logiur operacias: betonis narevis miwodebidan dawyebuli da 

misi gamkvrivebiT damTavrebuli. betonCamwobi Sedgeba: mkvebavi 

satvirTo bunkerisagan, lenturi transportiorisa da gorgola-

Wovani asawevi sayrdenisagan. centridanuli saglinavi manqana 

Seicavs: saglinav lilvs, fiqsators, CarCos, gadasaxsnel sayr-

dens da lilvis amZravs. saglinavi lilvi warmoadgens manqanis 

ZiriTad Semadgenel nawils da igi gadascems brunviT moZraobas 

masze dayrdnobil yalibs da amkvrivebs betonis narevs. 

centridanuli gaglinvis meTodiT milebis warmoebis teqno-

logiuri xazi Sedgeba, mavTulovani armaturis dasaxvevi mowyo-

bilobisagan, armaturis karkasebis dasamzadebeli dazgisagan, 

milebis hidrostatikur wnevaze gamosacdeli stendisagan; gare 

datvirTvebis gamosacdeli stendisagan; gvirabisebri kamerisa-

gan, armaturis karkasebis awyobis, yalibebis gawmendis da 

SezeTvis, ganyalibebis da yalibebis awyobis postebisagan. 

teqnologiur xazs emsaxureba ori xiduri amwe da ori 

sayalibe posti. xazi SeiZleba ganTavsebul iqnas 18X144 m-ian 

malSi. 
 

5.2. sxvadasxva daniSnulebis nakeTobebis da konstruqciebis 

specializebuli sawarmoebi 

5.2.1. gadaxurvis da sakedle nakeTobebis damzadeba 
 

gadaxurvis da sakedle brtyeli nakeTobebis masiuri 

damzadeba umjobesia ganxorcieldes konveierul teqnologiur 

xazebze. vertikaluri konveieruli xazis daproeqteba warmoebs 

oriarusiani dganis analogiurad, vertikalur-Caketil 

konveierze. (nax. 5.7). qveda CaRrmavebuli iarusidan yalib-

vagonetis aweva zeda iarusze xdeba dganis sawevelas 

saSualebiT. #1,2,3,4,5 postebze yalibi iwmindeba, izeTeba, masSi 

ewyoba Cveulebrivi da winaswar daZabuli armatura da 

Casatanebeli detalebi. SemdgomSi amontaJeben dafarul 

eleqtrogayvanilobas da sxva. betonCamwyobiT #6,7,8 postebze 

yalibSi ewyoba betonis narevi, romlis gamkvriveba warmoebs 

vibrosacmiT, xolo dayalibebuli nakeTobis zedapiris 

mosworeba mimdinareobs lartyebiT, gorgolaWebiT, lilvebiT 

 214



da sxva. Semdegi posti warmoadgens xvrelisebr kameras, sadac 

xdeba nakeTobis winaswari TbodamuSaveba. ris Semdegac nakeToba 

sawevelaTi miewodeba dganis qveda iaruss, sadac mimdinareobs 

Semdgomi Tburi damuSaveba, gaciveba da ganyalibeba. 

Zalian progresulad iTvleba kasetur-konveieruli teqnolo-

giis gamoyeneba filovani konstruqciebis dasamzadeblad, 

romelTa dayalibeba xdeba gadasaadgilebeli farebis meSveobiT 

(nax. 5.8.). 

 

 

 
 

 

 

nax. 5.7.  oriarusian dganze rkinabetonis brtyeli nakeTobebis damzadebis 

teqnologiuri sqema 

a-mosamzadebeli operaciebi; b-dayalibeba; g-winaswari dayovneba;  

d-Tboteniani damuSaveba; e-gaciveba; 1-sawevela; 2-sabiZgebela; 3-sawevelas 

amZravi; 4-yalib-vagoneti; 2-betonCamwyobi; 6-vibrosacmi; 7-zedapiris 

mosasworebeli lartya; 8-mosasworebeli lilvaki; 9-winaswari gaxurebis 

kamera; 10-nakeTobebis damatebiTi mopirkeTebis posti; 11-Tboteniani 

damuSavebis kamera; 12-dasawevi mowyobilobis amZravi; 13-dasawevi 

mowyobiloba; 14-Warbi betonis ukan dasabrunebeli konveieri. 
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nax. 5.8. kasetur-konveieruli xazis sqema 

a-maqosebri xazi; b-kasetur-bijuri konveieri; g-vertikalur-Caketili xazi;         

d-gadasaadgilebel farebiani xazi; e-nakeTobebis daxril mdgomareobaSi 

dayalibebis xazi; v-gadasaadgilebel farebiani xazi. 

 

gadaxurvis panelebis da sxva tipis nakeTobebis dayalibeba 

SeiZleba ganxorcieldes naxevradkonveierul xazebze, teqnolo-

giuri procesebis meqanizaciiT da avtomatizaciiT (nax. 5.9.). 

 
nax. 5.9. unificirebuli naxevrad-konveieruli xazis sqema gadaxurvis 

fenilebis dasamzadeblad 
1-sawevela; 2-qveSi; 3-rezonansuli vibrobaqani; 4-betonCamwyobi;  

5-mosapirkeTebeli manqana; 6-dasawevi mowyobiloba; 7-bortebis dasaketi 
mowyobiloba; 8-bortebis gasaxsneli mowyobiloba; 9-gadamyiravebeli;  

10-gasaorTqli kamerebi. 

 

 216



erT-erT saintereso saxesxvaobas warmoadgens mSenindus-

triis sakonstruqtoro institutis mier damuSavebuli kaseturi 

danadgari msxvilpanelovani filebis dasamzadeblad, avtorebi 

l. maxvilaZe, a. nadiraZe da sxvebi (s.m. 1699773, moskovi, 1991). 

gare sakedle panelebi SeiZleba aseve damzaddes konveieru-

li teqnologiiT _ orlentian konveierze. am konveiers aqvs 

masSive CaSenebuli, betonis gamyarebis dasaCqarebeli oTxi 

kamera (nax. 5.10.). 

#1 da #2 postebze mimdinareobs yalibebis gawmenda da 

SezeTva; #3 da #4 postebze xdeba keramikuli filis Cadeba, 

bortebis daxurva, duRabis Cawyoba, armaturis karkasebisa da 

Casatanebeli detalebis ganTavseba; #5 postze xdeba betonis 

narevis Cawyoba; #6 postze betonis narevis Semkvriveba; #7 

postze duRabis Cawyoba da mosworeba; #8 postze fanjris 

rafebis dayeneba da Siga ferdoebis gaformeba; #9_#14 postebze 

axorcieleben nakeTobebis winaswar dayovnebas da maT Tbotenian 

damuSavebas; #15 da #16 postebze awarmoeben nakeTobebis 

ganyalibebas da vertikalur konveierze Sekidebas. 

 
nax. 5.10. gare sakedle panelebis warmoebis teqnologiuri sqema 

#1 posti _ yalibebis gawmendis da SezeTvis posti; #2-keramikuli filis 
Cawyobis posti; #3-bortebis Caketvisa da duRabis Cawyobis posti;  

#4-duRabis mosworebis, armaturis karkasebis da Casatanebeli detalebis 
Cawyobis posti; #5,6-dabetonebis postebi; #7-duRabis Cawyobisa da 

mosworebis posti; #8-rkinabetonis fanjris rafebis Cayenebis posti;  
#9-nakeTobis dayovnebis posti; #10-13-nakeTobebis Tboteniani damuSavebis 

postebi; #14-fanjris blokebis Cayenebisa da mastikis datanis posti;  
#15-ganyalibebis posti; #16-nakeTobis gadayiravebis da vertikalur 

konveierze moTavsebis posti; #17-vibrodanadgari; #18,19-gadasacemi urikebi; 
#20-vertikaluri satransporto-mosapirkeTebeli konveieri. 

 

rkinabetonis didzomiani nakeTobebis masiuri warmoebisaTvis 

gamoyenebulia vibrosaglinavi danadgari, romelic БПС-6-is 
bazaze Seiqmna (nax.5.11). am vibrosaglinavi danadgaris ZiriTad 
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kvanZebs warmoadgenen: sadozavi ganyofileba; vibrosaglinavi 

dgani; moZravi rolgangi da gadamyiravebeli. 

vibrosaglinavi dganis jaWvur firfitovan konveierze 

Tanmimdevrulad sruldeba yvela teqnologiuri operaciaa: 

armaturis karkasebis Cawyoba, betonis nareviT yalibebis Sevseba, 

dayalibeba-Semkvriveba, Tburi damuSaveba da mza nakeTobebis 

gaTavisufleba yalibebisagan. 

vibrosaglinavi dganis ZiriTadi Rirseba aris misi swrafi 

gadawyobis SesaZlebloba axali seriis nakeTobebis dasamzadeb-

lad, warmoebis moculobis mniSvnelovani cvlilebis gareSe. 

msubuq Semvsebebze damzadebuli msubuqi betonis gare saked-

le panelebis dasamzadebeli teqnologiuri xazi warmodgenilia 

nax. 5.12-ze. am konveierul xazze nakeTobebis Tburi damuSaveba 

warmoebs eleqtrogaxurebis stendze. 

 
nax. 5.11.  vibrosaglinavi danadgaris teqnologiuri sqema 

1-sadozavi mowyobiloba; 2-orlilviani betonsarevi; 3-dganis dasaZabi 
sadguri;    4-dganis vibraciuli mowyobiloba; 5-dganis mosasworebeli 

mowyobiloba; 6-dganis sayalibo lenti; 7-sayalibo lentis zeda da qveda 
mimmarTvelebi; 8-dganis mTavari amZravi; 9-danadgaris asayiravebeli 

mowyobiloba; 10-danadgaris moZravi rolgangi; 11-dganis mTavari lilvi;  
12-rezinis gadasafarebeli lenta; 13-TermotvirTi;  

14-Tburi damuSavebis kamera. 

 

iZulebiTi qmedebis betonsarevSi momzadebuli betonis 

narevi miewodeba Sualeduri bunkers, saidanac lenturi 

mkvebaviT Tanabrad ganawildeba horizontalur transportiorze 

(sigrZe 26 m, lentis sigane 0,8m). horizontaluri transportio-

ridan betonis narevi gadaitvirTeba daxril transportiorze, 

saidanac is meore lenturi mkvebaviT CaitvirTeba betonCamwyobis 

bunkerSi.  es  sistema  uzrunvelyofs   7 m3/sT  mwarmoeblobiT  
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betonis narevis damzadebas da miwodebas betonCamwyobSi, rac 

saboloo jamSi saSualebas iZleva sami cvlis ganmavlobaSi 

davayaliboT 140 m3 moculobis nakeTobebi. es ki uzrunvelyofs 

wlis ganmavlobaSi 175 aTasi m2 saerTo farTobis sakedle 

panelebis gamoSvebas.   

sakedle panelebi msubuqi betonisagan, mzaddeba oriarusian 

dganebze, romelTac Semdegi maxasiaTeblebi aqvs: konveieris 

simZlavre 39000 m3/weliwadSi; konveieris sigrZe 138 m; xvreliseb-

ri kameris sigrZe 125 m; kameris simaRle 1,0 m; kameris sigane 4,3 

m (ix. nax. 5.13). teqnologiuri cikli Semdegnairad mimdinareobs: 

gasuTavebul, gapoxil yalibebSi ewyoba mosapirkeTebeli file-

bisagan Seqmnili xaliCa. momdevno postze warmoebs sivrculi da 

brtyeli karkasebis, Casatanebeli detalebisa da satransporto 

maryuJebis Cawyoba da dafiqsireba. Semdeg postze  amwis  

saSualebiT  yalibSi  aTavseben  gulanas  da amagreben mas. 

msubuqi betonis narevi lenturi konveieriT miewodeba 

Semgrovebel bunkers, romlis tevadoba 3,1 m3-ia. yalibSi betonis 

narevis Cawyoba da Semkvriveba xdeba vibrosacmis saSualebiT, 

romlis tvirTamweobaa 15 tona, rxevis amplituda 0,4-0,6 mm; 

rxevis sixSire 3000 rx/wT. dayalibebis Semdeg urikaze 

moTavsebuli nakeTobiani yalibi konveieris sabiZgeblebis 

saSualebiT miewodeba vibrirebis posts. vibrobaqanze yalibis 

moTavsebis Semdeg relsebs Casweven dabla da 1-1,5 wuTis 

ganmavlobaSi amkvriveben betons. 

dayalibebul nakeTobebs Tbotenian damuSavebamde ayovneben 1 

saaTiT, ris Semdegac nakeTobis zedapirze daaqvT duRabis Sre, 

rasac xexaven saxexi manqaniT. duRabis datana xorcieldeba 

duRamCamwyobiT, romelsac Tavis mxriv duRabi miewodeba 

lenturi konveierebiT. duRabis konusis jdoma unda iyos 2-5 sm, 

xolo duRabCamwyobis bunkeris moculobaa 1,2 m3. cement-qviSis 

xsnari miewodeba Tanabrad, yalibis bortebis cota zeviT. 

Semdeg warmoebs zedapiris moxexva lilviT, romlis sigrZe 4500 

mm, diametri 160 mm-ia, brunTa ricxvi 600 br/wT; Semdeg xiduri 

amwis saSualebiT yalibidan amoaqvT sadebebi (gulanebi), 

asufTaveben bortebs, sadebebs da urikas betonisagan. nakeTobis 

dayalibebis dasrulebis Semdeg yalibi gadaaqvT Tburi 

damuSavebis xvrelisebr kameraSi, romelic sam urikazea 
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gaTvlili: kameris sigrZea _ 26 metri. xolo gamoyenebuli 

eleqtrotenebis simZlavrea 231 kvt/sT; urika gadaadgildeba 5,2 

m/wT siCqariT. kameris maqsimaluri temperatura 60-700C-ia, 

gaorTqvlis dro _ 75 wT, xolo urikis kameraSi Segorebis dro 

_ 25 wT. Semdeg sakedle paneli ganicdis Tbotenian damuSavebas 

xvrelisebr, oriarusian kameraSi. yalibiani vagonetis Segorebis 

siCqare kameraSi Seadgens 6 m/wT-s. Tburi damuSaveba warmoebs 

900 kvt/sT simZlavris eleqtrotenebis saSualebiT. kameris 

maqsimaluri temperaturaa 1200C. xolo gaorTqvlis ciklis 

xangrZlivoba Seadgens 7 saaTs. Semdeg nakeTobian yalibs 

amoiReben kameridan asawevi mowyobilobiT da ganayalibeben. 

panelis gare mosapirkeTebel Sres asufTaveben duRabis, 

qaRaldis da webos narCenebisagan. garda amisa nakeToba irecxeba 

500 mm diametris mqone jagrisiani manqanebiT. jagrisis 

moZraobis siCqare horizontaluri da vertikaluri 

mimarTulebiT Seadgens 15 m/wT-Si. Camorecxva warmoebs cxeli 

wyliT, romlis temperaturaa 60-700C; Semdeg paneli xiduri 

amwiT gadaaqvT mopirkeTebis postze, sadac axorcieleben 

panelis gare saxieri zedapiris mopirkeTebas. nakeTobebi, 

romlebic gaivlian zemoT aRniSnul yvela stadias gadaaqvT 

teqnikuri kontrolis postze, sadac warmoebs nakeTobebis 

garegani daTvaliereba, geometriuli zomebis Semowmeba da Tu 

nakeToba Seesabameba standartiT gaTvaliswinebul moTxovnebs, 

xdeba misi miReba. 

 
5.2.2. ujredovani betonis sawarmoebi 

ujredovani betonis nakeTobebi SeiZleba damzaddes 

airwidasilikat an airnacarsilikat betonebze, klinkeruli 

cementis gamoyenebis gareSe (nax. 5.14). sawyisi masalebis saxiT 

gamoiyeneba kir-wida an kir-nacar Semkvrelebi (brZmedis 

granulirebuli widebi an Tboeleqtrocentralis nacrebi) da 

kvarcis qviSa. kir-wida fxvnilis Sedgenilobaa: brZmedis wida _ 

85%; kir-fifqi _ 10% da orwyliani TabaSiri _ 5%. 

nacar-wataci Semodis sawarmoSi Tboeleqtrocentralebis 

eleqtrofiltrebidan, pnevmomilsadenis saSualebiT. nacris 

mesameds fqvaven burTulebian wisqvilSi Caumqral kirTan erTad. 

dafqvis produqtebis xvedriTi zedapiri 5000-6000 sm2/g-s 
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Seadgens. nacris daufqvav nawilTan dafqvis produqtis Serevis 

Semdeg miiReba kirisa da nacris narevi 1:3 an 1:4 TanafardobiT, 

imis da mixedviT Tu ra simtkicis nakeTobebia dasamzadebeli. 

ujredovan betonis narevs amzadeben vertikaluri ganlagebis 

frTian airbetonsarevebSi. narevis temperatura nakeTobebis 

Camosxmisas unda iyos 40-500C. narevis Zvradoba 16-18 sm; 

avtoklavuri damuSavebis reJimebi SeirCeva winamdebare naSromis 

Tavi 2-is cxril 2-4-dan. 

ujredovani betonisagan dasamzadebeli nakeTobebis 

warmoebis teqnologiuri xazebi unda ganlagdes unificirebul 

malebSi zomebiT 144X18 m. didi mwarmoeblobis ujredovani 

betonis qarxnis teqnologiuri sqema mocemulia naxaz 5.15-ze. 

dafqvis ganyofileba ganTavsebulia mTavari sawarmoo korpusis 

SenobaSi. qarxanaSi funqcionirebs 8 avtoklavi. qarxnis 

mwarmoeblobaa 120 aTasi m3 nakeToba weliwadSi. 

 
nax. 5.14. avtoklavuri airwidasilikatis bazaze warmoebuli sakedle 

panelebis damzadebis teqnologiuri sqema 
1-widis gadmosatvirTi cicxvi; 2-doli widis granulaciisaTvis;  

3-skreperuli danadgari; 4-cxauriani bunkeri; 5-saSrobi doli; 6-kiri;  
7-TabaSiri; 8-ybiani samsxvrevela kirisa da TabaSirisaTvis; 9-TefSisebri 

mkvebi; 10-wisqvili; 11-kir-wida fxvnilis silosi; 12-Tec-is nacari;  
13-pnevmomilsadeni; 14-wyali; 15-dozatorebi; 16-maplastificirebeli 

danamatis avzi; 17-aluminis fxvnilis saswori; 18-duRabsarevi; 19-sarev-
sarigebeli bunkeri; 20-yalibiani vagoneti; 21-gamWoli avtoklavi;  
22-nakeTobebis ganyalibebis posti; 23-xiduri amwe;  24-nakeTobebis 

mopirkeTebis posti; 25-mza produqciis sawyobi. 
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nax. 5.15. ujredovani betonis qarxnis sawarmoo korpusis gegma 

1-dafqvis ganyofileba; 2-homogenizaciis ganyofileba; 3-aluminis suspenziis 
mosamzadebeli ubani; 4-yalibebis SesazeTi emulsiebis mosamzadebeli 
adgili; 5-sakompresoro; 6-antikoroziuli siTxis datana; 7-panelebis 
dasawyobi adgili; 8-meqanikuri saxelosno; 9-sayalibe ganyofileba;  

10-mza produqciis sawyobi; 11-armaturis nakeTobebis momzadeba;  
13-xiduri amweebi; 14-avtoklavebi. 

 

ujredovani betonebisagan nakeTobebis damzadebis dros 

gaTvaliswinebulia kompleqsuri vibraciis gamoyeneba. airsili-

katis mosamzadeblad gamoiyeneba samkomponentiani Semkvreli, 

romelic mzaddeba kiris, qviSis da cementis erToblivi dafqviT 

5000 sm2/g xvedriT zedapiramde. wisqvilSi dafqvisa da homo-

genizatorebSi gasaSualoebis Semdeg, tumboebis saSualebiT, 

kompleqsuri Semkvreli miewodeba sarevi ganyofilebis saxarj 

bunkerebSi. kaJmiwa komponentis saxiT gamoiyeneba kvarcis qviSa, 

romelic winaswar ifqveba kirTan erTad sveli wesiT, 2000-2500 

sm2/g xvedriT zedapiramde. qviSovani Slami miewodeba Slam-

auzebs da misi arevisa da koreqtirebis Semdeg gadaitumbeba 

asarevi ganyofilebis saxarj avzebSi. Tanamedrove proeqtebSi 

gaTvaliswinebulia nedleulis gadamuSavebis da masalebis 

dozirebis avtomatizacia. airbetonis narevi didi moculobis 

nakeTobebis dasamzadeblad mzaddeba vibroairbetonsarevSi, 
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romlis moculobaa 5 m3. nakeTobebs ayalibeben liTonis da xis 

yalibebSi da amkvriveben horizontalurad mimarTul rxevebian 

vibrobaqnebze. mcire zomis blokebis warmoeba xdeba daWris 

teqnologiis gamoyenebiT.  

nakeTobebis Tburi damuSavebisaTvis iyeneben avtomaturi 

marTvis avtoklavebs diametriT 3,6 m da orTqlis maqsimaluri 

wneviT _ 1,2 mgpa. nakeTobebis mopirkeTeba mimdinareobs or 

specializebul konveierze, pirvelze awarmoeben gaxexvas da 

waglesvas, xolo meoreze SeRebvas da panelebis gare 

zedapirebze hidrofoburi nivTierebebis datanas. 

 

5.2.3. armocementis konstruqciebis warmoeba 
 

armocementi  wvrilmarcvlovani  betonia, romelic daarma-

turebulia foladis wnelebiT an badeebiT. mavTulis diametri 

meryeobs 0,5-1,5 mm-is zRvrebSi, xolo ujredebis zomebia 6X6 mm-

dan 10X20 mm-mde.  

armocementis konstruqcias amzadeben 30-120 mm-mde sisqiT, 

betonis simtkice meryeobs 400-600 kgZ/sm2-is zRvrebSi; cementis 

marka 400-600 kgZ/sm2, xolo misi xarji 600-1000 kg/m3-ia. 

armocementis samSobloa italia, igi gamoigona pier luiji 

nervim. 1946 wels aaSenes da wyalSi CauSves swrafmavali 

armocementis gemi `irene~ 165 t. wyalwyviT. Semdeg aaSenes 12,5 m 

sigrZis, 12 mm sisqis armocementis korpusis saseirno iaxta 

`nenele~ da TevzsaWeri motoriani barkasi `santa rita~. 

armocementis talRisebri asawyobi elementebisagan gadaxu-

res q. venaSi sasaxlis 128 m diametris gumbaTi. armocementis 

gadaxurvis konsturqciebi xasiaTdeba ubraloebiTa da simsu-

buqiT, igi erTdroulad akmayofilebs akustikur, Tbosaizo-

lacio, ganaTebis da haeris kondencirebis pirobebs. armocemen-

tisagan amzadeben sxvadasxva konfiguraciis gadaxurvis filebs, 

milebs, Txelkedlian panelebs da sxva. 

saqarTveloSi armocements ikvlevdnen g. ciskreli, v. 

balavaZe, z. jafariZe, g. cincaZe da sxvebi. 

praqtikaSi gamoiyeneba armocementis konstruqciebis damzade-

bis Semdegi teqnologiuri xerxebi: 
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1. xeliT damzadeba, romelic gamoiyeneba individualuri 

konstruirebisaTvis; 

2. vibroCamosxma; 

3. vibrodayalibeba vibroStampebis gamoyenebiT; 

4. torkretireba da pnevmodabetoneba. 

qvemoT moyvanilia armocementis daxurvis filebis damzade-

bis teqnologia. 

armocementis filebs amzadeben liTonis yalibebSi. gawmen-

dil yalibs aawyoben da saguldagulod amowmeben mis Siga 

zomebs, SeerTebis simyares, bortebis da sadebebis gamarTulo-

bas. armaturis Cawyobamde yalibis Siga zedapirebs faraven 

sapoxi masaliT, Tanabrad 0,1-0,3 mm sisqeze pnevmaturi 

pistoletiT da funjiT. sapoxi nivTierebis Sris Semcireba 

dasaSveb normaze metad iwvevs SeWidebis Zalebis zrdas betonsa 

da yalibis zedapirebs Soris. xolo Tu Sris sisqe 0,3 mm-ze meti 

iqneba, maSin SeiZleba sapoxma masalam SeaRwios betonSi da 

gamoiwvios armaturis dazeTianeba, agreTve cximis laqebis 

gaCena mza produqciis zedapirze. 

grZivi da ganivi wiboebis armaturis karkasebi mzaddeba 

meqanikur danadgarebze. isini yalibebSi magrdebian 

fiqsatorebis saSualebiT. 

armocementis filebis dayalibeba xorcieldeba meqanikuri 

wesiT, nakadur-agregatuli an stendur teqnologiur xazebze, 

grZivi wiboebis da filis Taros erTdrouli an gancalke-

vebuli dabetonebiT. armocementis axali konstruqciebis 

warmoebis meTodebis aTvisebasTan erTad SeiZleba gamoyenebuli 

iqnas betonis dayalibebis da gamkvrivebis progresuli 

meTodebi. 

daxurvis filebis warmoebis procesi meqanizebuli wesiT 

Sedgeba Semdegi ZiriTadi operaciebisagan (nax. 5.16): 

1) yalibebis gawmenda, gapoxva da awyoba; 2) armaturis 

karkasebis da Casatanebeli detalebis momzadeba; 3) grZiv da 

ganiv wiboebSi armaturis karkasebis Calageba da dafiqsireba; 4) 

wvrilmarcvlovani betonis narevis momzadeba da miwodeba; 5) 

badeebis fiqsacia pnevmomomWerebiT; 6) betonis narevis Cawyoba 

grZiv wiboebSi da misi gamkvriveba; 7) wvrilmarcvlovani 

betonis narevis Cawyoba, imavdrouli armireba badeebiT da 
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mcocavi vibroStampiT gamkvriveba; 8) nakeTobis zedapirebis mos-

woreba SleifiT (rezinis lenti tvirTis gareSe); 9) zedapiris 

dafarva rulonuri masaliT; 10) nakeTobis miwodeba Tbodamu-

Savebis postze. 

sayalibo manqanis specialur bunkerebSi moTavsebuli 

betonis narevi isxmeba grZiv wiboebSi da mkvrivdeba 

TanmimdevrobiT CarTuli kiduli vibratorebis an mcocavi 

vibroStampis saSualebiT. nakeTobebis gamkvriveba warmoebs 3000-

6000 br/wT rxevis sixSiriT da 0,3 mm rxevis amplitudiT; 

dayalibebis siCqare 0,5-1,5 m/wT-Si. vibroStampis xvedriTi wneva 

Seadgens 10 mgpa-s. betonis narevis sixiste 30 wm-ia. wiboebis 

dayalibebis Semdeg awyoben armaturis badeebs da awarmoeben maT 

daWimvas. am dros badis erT bolos amagreben pirveli yalibis 

torsze. badeebs ganalageben yvela yalibSi da Caamagreben bolo 

torsze dasaWimi mowyobilobiT. yalibis torsebze ganalageben 

kuTxovan momWerebs. Semdeg yalibSi betonCamwyobis bunkeridan 

miewodeba betonis narevi, romelsac SemdgomSi asworeben. 

betonis gamkvrivebas awarmoeben zedapiruli vibratorebiT an 

vibrolartyiT. am vibratorebs amagreben pirvel yalibze, Semdeg 

amwis saSualebiT maT gadaadgileben dasayalibebeli filis 

mTel zedapirze. 

armocementis nakeTobebis Tburi damuSaveba warmoebs Termo-

yalibebSi, xvrelisebr, gvirabisebr an ormos tipis gasaorTql 

kamerebSi. 

Tbotenian damuSavebas awarmoeben Semdegi reJimis dacviT: 

winaswari dayovneba _ 2 saaTi; tyemperaturis aweva ara umetes 

250C/sT siCqariT _ 3 saaTi; izoTermuli dayovneba 800C-ze _ 4-5 

sT; nakeTobis gaciveba ara umetes 300C/sT siCqariT _ 3 sT; 

betonis filebis simtkice Tboteniani damuSavebis Semdeg un-

da iyos aranakleb 70%-isa saproeqto markidan. filebis ganyali-

beba warmoebs maSin, rodesac betonis zedapirsa da garemos 

Soris temperaturaTa sxvaoba ar aRemateba 400C-s. filebis yali-

bidan mosaxsnelad da maTi transportirebisaTvis gamoyenebulia 

specialuri universaluri traversebi. ganyalibebis Semdeg 

warmoebs nakeTobebis vizualuri daTvaliereba, niSandeba da 

miReba teqnikuri kontroli ganyofilebis mier. 
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5.2.4. mcire zomis betonis blokebis damzadebis  

Tanamedrove teqnologia 

 

Tanamedrove mSeneblobaSi, kerZod saqarTveloSi, amJamad 

farTo gamoyeneba aqvs msubuq forovan Semvsebebze damzadebul 

mcire zomis betonis blokebs (200X200X400 mm), sadac Semvsebebad 

gamoyenebulia rogorc msubuqi bunebrivi qanebi, aseve warmoebis 

narCenebi. 

amasTan dakavSirebiT unda aRiniSnos, rom Tanamedrove 

qalaqmSeneblobaSi gaxSirda mSeneblobis asawyob-monoliTuri 

varianti, rac saSualebas iZleva Senoba-nagebobebis dagegmare-

bisas, miviRoT ufro moqnili, ekonomikuri arqiteqturul-

samSeneblo gadawyvetebi. mcire sakedle blokebis fizikur-

meqanikuri parametrebi saSualebas iZleva gamoviyenoT isini 

qveynis TiTqmis yvela raionSi, 1-2 sarTuliani Senobebis 

asagebad, an karkasul nagebobebSi sarTulis SeuzRudavad. 

mcire zomis asawyobi betonis nakeTobebis swrafi 

ganviTareba saSualebas iZleva mokle vadebSi swrafad 

gavzardoT kapitaluri dabandebebi, mniSvnelovnad SevamciroT 

mSeneblobis vadebi da Sromatevadoba. 

mcire sakedle blokebis warmoeba yvelaze mizanSewonilia 

forovan Semvsebebze da warmoebis narCenebze, radganac maTi 

Tbogamtarobis koeficienti meryeobs 0,5-0,7 kkal/m.gr.sT-is 

farglebSi, roca mZime betonisaTvis igi aRwevs 1,6-1,7, garda 

amisa forovan Semvsebebze damzadebuli betonebisaTvis moculo-

biTi masa, mZime betonTan SedarebiT TiTqmis orjer naklebia. 

imis gamo, rom mcire zomis blokebis saamqroebi muSaoben 

drois didi SualedebiT, Cvens mier damuSavebuli da warmod-

genili iqna mcire sakedle betonis blokebis uwyveti teqnolo-

giuri xazi (nax. 5.17). 

damzadebis teqnologia warmoebs Semdegi TanmimdevrobiT, 

Semvsebebi karierebidan SemoaqvT avtotransportiT da asawyobe-

ben daxurul nagebobebSi, saidanac igi miewodeba betonsarevis 

saxarj bunkerebSi. 

cementis Semotana xdeba avtotransportiT, xolo dasawyo-

beba silosuri tipis saTavsoebSi, sawyobis tevadoba Seadgens 

25t. (4 silosi). silosebidan cementi meqnikuri gantvirTviT 
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gadadis jer mimReb bunkerSi, Semdgom ki elevatoriT (xraxnuli 

konveieri) betonsarevSi. 

betonsarevi ganyofileba aRWurvilia erTi СБ-80 markis 

asayiravebeli tipis sareviT da skipuri tipis amwiT. 

betonsarevis moculoba Seadgens 250 l. wyali miewodeba 

wyalmomaragebis qselidan, romelsac gaaCnia АBДЖ-1200 tipis 

wylis dozatori. 

Semadgeneli komponentebis awonva warmoebs skipis qveS 

dayenebuli BПГ-I tipis sasaqonlo sasworiT. saxarji 

bunkerebidan Semvsebebis skipSi miwodeba xdeba vibraciuli 

Rarisebri mkvebiT, xolo cementis silosebis qveda nawilidan 

200 mm diametris xraxnuli konveieriT. mcire zomis blokebis 

dasayalibleblad betonis narevis miwodeba warmoebs СМ-162 А 
tipis vibraciul dazgaze, romelic nakeTobebs ayalibebs 

vibrodawnexis meTodiT, mwarmoeblobiT 300 nakeT/sT. qveSze 

dayalibebuli nakeTobebis (erT qveSze 2 nakeToba) dalageba 

vagonetebze (urikebze) warmoebs xeliT, xuT mwkrivad. TiTo 

mwkrivSi 16 nakeTobaa, erT urikaze eteva 80 nakeTobamde, xolo 

erT gasaorTql kameraSi 8 urika. saamqroSi sul 3 Tboteniani 

damuSavebis kameraa, e.i. erTdroulad SesaZlebeli 80X8X3=2520 

cali nakeTobis Tboteniani damuSaveba. Tboteniani damuSavebis 

kameraSi urikebi SehyavT TanmimdevrobiT, riTac 

uzrunvelyofilia nakeTobebis uwyveti warmoeba. 

mcire sakedle blokebis damzadebisas Tburi damuSavebis 

procesi dayvanilia 6-8 saaTamde, rodesac orTqlis temperatura 

meryeobda 60-dan 1000C-mde. blokis markebia 50-75, xolo maTi 

zomebia 200X200X400 mm. 

blokebis uwyveti warmoeba ekonomikurad gamarTlebuli da 

amasTan erTad sakmaod moqnilia, radganac es teqnologia 

saSualebas iZleva vcvaloT TbodamuSavebis meTodebi da 

reJimebi, nakeTobis zomebi da sawarmos mwarmoebloba. 
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5.2.5. trotuaris filebis damzadebis teqnologia 

 

saqarTvelos Tanamedrove qalaqmSeneblobaSi trotuaris 

filaze gazrdili moTxovnilebis gamo, gansakuTrebiT aqtualu-

ria maRali xarisxis, specialuri Tvisebebis da arqiteqturuli 

formebis trotuaris filebis damzadeba da gamoyeneba. aRsa-

niSnavia, rom sxvadasxva geometriuli zomebis gamo, trotuaris 

filebis kompleqtacia dagebisas mosaxerxebelia, rac Tavis 

mxriv aCqarebs filebis dagebis samuSaoebis Catarebas (14). 

trotuaris filebis dasamzadeblad gamoiyeneba sagzao 

betoni, risTvisac iyeneben ZiriTadad mkvriv kvarcis qviSebs. 300 

da 350 markis sagzao betoni gamoyenebuli unda iqnes trotuaris 

filebisaTvis, romlebsac iyeneben baRebSi da parkebSi savali 

bilikebis dasagebad, xolo 400 markis betonebi gamoyenebulia 

trotuarebisa da magistraluri quCebis safarad. Sesabamisad 

masis danakargebi cveTisas 300 markis betonisaTvis ar unda 

aRematebodes 1,1; 350-saTvis 0,9, xolo 400-saTvis 0,7 g/sm2-s. rac 

Seexeba wyalSTanTqmas igi ar unda aRematebodes 5%-s, xolo 

yinvagamZleoba unda iyos aranaklebi 150. 

trotuaris filebi damzadebuli iqna Cvens mier saqarTve-

los teqnikuri universitetis sakonstruqtoro sawarmoo gaer-

Tianebis teritoriaze, specialur vibrodamwnex manqanaze. 

vibrodamwnexi manqanis teqnikuri maxasiaTeblebi, samuSao 

proeqtis Sesabamisad Semdegia: 

1. damzadebis xerxi _ moculobiTi vibrodawnexa. 

2. nakeTobebis zomebi, mm _ 300X300X70_100. 

3. dozirebis xerxi _ masiTi da moculobiTi. 

4. dayalibebis ciklis xangrZlivoba, wm _ 15-30. 

5. vibromagidis rxevis amplituda, mm _ 1-2,2. 

6. eleqtroZravis simZlavre, kvt _ 3,0. 

6.1. brunTa ricxvi. br/wT _ 3000. 

7. matricidan nakeTobis gamownexa _ pnevmatikuri. 

8. gabarituli zomebi, mm. 

sigrZe _ 2000 

sigane _ 1240 

simaRle _ 1500 

9. masa, kg _ 1500. 
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nax. 5.18. trotuaris filebis formebi 
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trotuaris filebi SeiZleba damzaddes erTi da orSriani, 

Cveulebrivi ruxi feris an feradi zeda SriT. 

trotuaris filebis forma gegmaze SeiZleba iyos kvadra-

tuli, marTkuTxa da swori eqvskuTxa (nax. 5.18). 

filebis diagonaluri xerxiT dagebisas, filebis moCarCoebi-

saTvis SeiZleba gamoyenebuli iqnes oTxkuTxa da xuTkuTxa 

filebi. 

garda aRniSnuli zomebisa, standartis mixedviT trotuaris 

filebis damzadeba dasaSvebia 200X200 mm, sisqiT 35 mm da meti. 

gamoyenebuli mZime betonis saSualo masa unda Seadgendes 2300 

kg/m3. trotuaris filebis saproeqto zomebidan dasaSvebi 

gadaxrebi ar unda aRematebodes ± 2 mm, xolo filebSi, romelTa 

masa aRemateba 40 kg-s, unda iqnes gaTvaliswinebuli samontaJo 

yulfebi. 

Catarebuli kvlevebis safuZvelze trotuaris filebis 

damzadebis teqnologia SeiZleba rekomendebuli iqnes 

aRniSnuli filebis seriuli warmoebisaTvis. 

 

 

5.3. wyalTameurneobis samSeneblo obieqtebis  

nakeTobebis warmoeba 

 

wyalTameurneobis obieqtebisaTvis gankuTvnili nakeTobebis 

nomenklatura aseTia: winaswardaZabuli milyeliani Rarebi 

sigrZiT 8 m da simaRliT 0,4÷1,2 m; nakeTobebi sarwyavi 

sistemebis mSneblobisaTvis; 5 m sigrZis da 0,4-1,5 m diametris 

dawneviani da udawneo milebi; brtyeli, winaswar daZabuli 

filebi arxebis mopirkeTebisa da gadaxurvisaTvis da sxva. 

qarxnis sawarmoo korpusi SeiZleba gadawyvetil iqnas, 

rogorc mravalmaliani Senoba; igi Sedgeba eqvsi grZivi 

malisagan zomebiT 18X144 m da erTi ganivi malisagan 18X108 m 

(nax. 5.19), romlis korpusi aRWurvilia 10-20 tona tvirTamweobis 

xiduri amweebiT. 

rkinabetonis nakeTobebis dasamzadeblad iyeneben nakadur-

agregatul teqnologias. pirvel grZiv malSi ganTavsebulia 

damxmare samsaxurebi, xolo xuT danarCenSi nakeTobebis 

damamzadebeli teqnologiuri xazebi. armaturis saamqro 
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ganlagebulia ganiv malSi. sawarmoo korpusis calkeul malebSi 

warmoebs sxvadasxva saxis produqciis damzadeba. Rarebis, 

udawneo milebis da mosapirkeTebeli filebis dasamzadeblad 

gamoiyeneba 300 markis betoni, xolo samati nakeTobebisaTvis 200 

markis. 

meore malSi, or teqnologiur xazze, mzaddeba winaswar 

daZabuli Rarebi paraboluri kveTiT. xazebi aRWurvilia 15 

toniani vibrobaqnebiT da konsoluri betonsarigeblebiT. 

Rarebisa da arxis gadaxurvis filebis dayalibebisas 

gamoyenebulia 4-5mm diametris perioduli profilis maRali 

simtkicis mavTuli. grZivi armaturis winaswari daZabva 

xorcieldeba gadasatani hidrodomkratebiT. 

Rarebis dayalibebisas nakeTobebis simkvrivisa da wyalSeuR-

wevadobis uzrunvelyofis mizniT SeiZleba gamoyenebul iqnes 

Tburi damuSavebis orsafexuriani reJimi. gaorTqvla xorciel-

deba specialur postebze orTqlis perangebis saSualebiT. 

TbodamuSavebis mTliani cikli Seadgens 14 saaTs, romelic 

Semdegnairad nawildeba: winaswari dayovneba _ 1 saaTi; temepra-

turis aweva 450C temperaturamde _ 2 saaTi, izoTermuli gaxu-

reba 450C-is dros _ 3 saaTi; temperaturis aweva 800C-mde _ 3 

saaTi; dayovneba 800C-is dros _ 3 sT; nakeTobis gaciveba _ 2 

saaTi. 

Tburi damuSavebis Semdeg yalibi RariT gadaitaneba 

ganyalibebis postze. ganyalibebis Semdeg xdeba nakeTobis 

vizualuri daTvaliereba, defeqtebis aRmofxra, miReba da 

markireba, Semdeg ki nakeToba TviTmavali urikiT miewodeba mza 

produqciis sawyobs, sadac nakeTobebs daaStabeleben saangariSo 

sqemis da tipzomebis mixedviT. 

mesame malSi ganlagebulia ori teqnologiuri xazi samati 

nakeTobebis dasamzadeblad. xazebi aRWurvilia 15 toniani 

tvirTamweobis vibrobaqnebiT, yalibdamwyobiT, mimtvirTi fare-

biT da betonCamwyobebiT. nakeTobebis gamyareba warmoebs ori 

tipis gasaorTql kamerebSi, Semdegi reJimiT: 200 mm-mde sisqis 

nekeTobebisaTvis _ 2+6+2 sT, xolo 200 mm-ze meti sisqis nakeTo-

bebisaTvis _ 3+6+2,5 sT; izoTermuli dayovnebis temperaturaa 

800C. 
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meoTxe da mexuTe malebSi liTonis dasaSlel yalibebSi, 

gogrgolaWovan centrifugebze mzaddeba udawneo milebi sigr-

ZiT 5m da diametriT 400-800 mm da 800-1500 mm. TiToeul malSi 

funqcionirebs ori teqnologiuri xazi, romlebic aRWurvilni 

arian gorgolaWovani centrifugebiT, CamCuri mkvebavebiT, 

sabandaJo sistemiT da milebis vertikalur mdgomareobaSi 

asayiravebeli mowyobilobebiT. sayalibe malSi damotaJebulia 

specialuri, universaluri, naxevradavtomaturi dazgebi Rero-

vani armaturis karkasebis dasamzadeblad. 1000-1500 mm diametris 

milebis warmoebis dros gamoyeneba ormagi karkasebi. gawmendil 

da SezeTil naxevaryalibSi Caewyoba armaturis karkasebi da mas 

zevidan efareba zeda naxevaryalibi. Semdeg ki naxevaryalibebi 

SeerTdeba momWeri WanWikebiT, daekideba mas milZabrwarmom-

qmneli da bandaJebi, ris Semdegac miewodeba centrifugas. 

CamCuri mkvebavi betonis narevs awvdis nela mbrunav yalibSi. 

betonis narevis SemkvrivebisaTvis yalibis brunTa ricxvi 

izrdeba 610 br/wT-mde. amis Semdeg dayalibebul nakeTo-bas 

amwiT gadaitanen Tburi damuSavebis postze, sadac milebs 

moxsnian bandaJs, Camoacvamen damxSob saxuravs, aayiraveben 

specialuri mowyobilobiT da milis siRrmeSi SeuSveben wylis 

orTqls. temperaturis aweva mimdinareobs 10-150C/sT siCqariT, 

izoTermuli gaxureba 800C temperaturaze _ 5 saaTis ganmavlo-

baSi, gaciveba 2 saaTiT. ganyalibebis Semdeg warmoebs milebis 

gamocda da miReba teqkontrolis ganyofilebis mier. Semdeg ki 

milebi miewodeba mza produqciis sawyobs. 

meeqvse malSi ganlagebulia ori teqnologiuri xazi 

winaswar daZabuli arxis gadaxurvis filebis dasamzadeblad, 

xazebi aRWurvilia 15 tona tvirTamweobis vibrobaqnebiT, yalib-

damwyobebiT da betonCamwyobebiT. grZiv armaturas Zabaven 

gadasaadgilebeli hidromkratebiT; Tburi damuSavebisaTvis 

gamoyenebulia ormosebri gasaorTqli kamerebi, Tburi 

damuSavebis Semdegi reJimiT: 3-3-2 sT. 
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5.4. rkinabetonis Spalebis warmoeba 

 

rkinabetonis Spalebis damzadeba warmoebs nakadur-agrega-

tul xazebze, rac gaangariSebulia aTi budiani Zalovani 

yalibebis gamoyenebaze, rodesac yalibi xuTi nakeTobis 

sigrZisaa. winaswar daZabuli rkinabetonis Spalebi gamoiyeneba 

rkinigzis relsebis sayrdenebad, romelTa daniSnulebis sfero 

da liandis sigane ganisazRvreba saxelmwifo standartebiT (ss 

10629-78). Spalebi mzaddeba aranakleb 500 markis betonisagan; 

gasaSvebi simtkiciT aranakleb 80% saproeqto markidan, 

yinvagamZleobiT 200. 

Spalebis warmoeba (nax. 5.20) Semdegi operaciebisagan Sedgeba: 

koWaze daxveuli mavTulovani armatura teqnologiur malebSi 

miewodeba eleqtrokarebiT simpaketebis dasamzadeblad (29, 30, 31, 

32, 33), xiduri amwis saSualebiT armaturis koWebs aTavseben 

xviadamWerebis RerZebze, saidanac mavTulis boloebi SehyavT 

magidis gamanawilebeli mowyobilobis samuxruWe blokSi, 

solisebri paketebis asawyobad. konveieri satacebiT Wimavs 

mavTulovani armaturis konas xuTi Spalis sigrZeze. Semdeg 

specialur magidaze ayeneben solebis or pakets. isini 

moWimulia wnexiT da damagrebulia WanWikebiT da qanCsaxraxne-

biT. gaWimul simpakets traversis mier watacebis Semdeg Wrian 

diskuri xerxiT da daWimul mdgomareobaSi aTavseben yalibSi. 

analogiurad amzadeben meore paketsac. orpaketian yalibs 

gadaitanen rolgangiT stendze, sadac masSi xdeba Casatanebeli 

detalebis Cawyoba, rac gaTvaliswinebulia xvrelebis da 

farTobebis Sesaqmnelad, razec relsebis moTavseba da 

damagreba xdeba. Casatanebeli detalebi warmodgenilia 

sicarielewarmomqmnelebiT, WanWikebiT, qanCebiT da firfitebiT. 

yalibSi Spalebis erTmaneTisagan gansacalkaveblad mowyobilia 

gamyofi diafragmebi. Casatanebeli elementebi maTi Cawyobis 

postze miaqvT xelis urikebiT. xeliTve warmoebs maTi yalibSi 

moTavsebac. amis Semdeg hidrodomkratebiT Wimaven simpaketebs da 

afiqsireben yalibebSi. 

betonsarevi saamqrodan betoni estakaduri sarigebeli 

bunkerebiT 17 miewodeba sayalibe saamqroSi da isxmeba 

betonCamwyobSi, romelic Tavis mxriv axdens yalibSi betonis 
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Cawyobas da gamkvrivebas, Semdeg yalibi amZraviani rolgangiT 

gadaecema meore vibrobaqans 16, romelic aRWurvilia 

mimtvirTavi fariT, sadac misi aweva da daweva xdeba 

eleqtrotelferis saSualebiT. saboloo gamkvriveba warmoebs 

orjeradad _ mitvirTviT da mis gareSe. am procesTan erTad 

warmoebs Spalebis Zirebis dayalibebac 12, 13. 

Spalebis Tburi damuSaveba warmoebs Semdegi reJimiT: 

dayovneba _ 2 saaTi; temperaturis aweva 800C-mde _ 3 saaTi; 

izoTermuli gaxureba 800C-ze _ 2 saaTi; temeparturis daweva _ 4 

saaTi. sul _ 11 saaTi. 

teqnologiuri ciklis damTavrebis Semdeg, hidrodomkra-

tebis saSualebiT xsnian armaturis daZabvas, xolo moxsnil 

garsakrebs da solebs alageben konteinerebSi, rac xiduri 

amwiT gadaaqvT paketebis asawyob magidaze. Spalebiani yalibi ki 

(5 cali Spali erT yalibSi) xiduri amwiT miewodeba 

gadamyiravebels 25, romelic maT amoabrunebs. Spalebi Tavsdeba 

firfitebian konveierze 24, xolo ganTavisuflebuli  yalibi 

ubrundeba gadamyiravebels rolgangze. amZraviani gorgolaWebiT 

yalibi miewodeba misi gawmendisa da SezeTvis stends, xolo 

Semdeg rolgangiT gadaadgildeba simpaketebis Cawyobis postze 

da cikli meordeba. Spalebi firfitebian konveierze gadis 

teqnikur Semowmebas, warmoebs maTi niSandeba, ris Semdegac 

miewodeba daWris konveiers. daWris operacia xorcieldeba 

diskuri xerxiT 20,21. daWrili Spalebi ewyoba Stabelebad _ 28-

28 calad, 7 rigad. amis Semdeg xiduri amwiT da avtomaturi 

sataciT 38 Spalebi gadaaqvT Sualeduri dayovnebis postze, 

saidanac isini TviTmavali urikebiT miemarTeba mza produqciis 

sawyobSi 1.    

Spalebis gamosacdelad gaTvaliswinebuli ubani aRWurvilia 

wnexiT 3, ori rolgangiT 2 da konsoluri amwiT 5.  
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5.5. samrewvelo mSeneblobisaTvis gankuTvnili  

nakeTobebis warmoeba 

 

samrewvelo mSeneblobisaTvis gankuTvnili nakeTobebi da 

konstruqciebi mzaddeba ZiriTadad winaswar daZabuli saxiT. am 

sawarmoebis daproeqteba xdeba unificirebuli proeqtebis 

safuZvelze, sadac ZiriTadad gamoyenebulia konveieruli 

teqnologia gadaxurvis wibovani filebis da gare sakedle 

panelebis dasamzadeblad; nakadur-agregatuli teqnologia 

grZivi konstruqciebis (saZirkvlis koWebi, faxverkis svetebi da 

sxva) sawarmoeblad; nakadur-agregatuli xazebi daxurvis 

filebis da didi zomis sakedle panelebis dasamzadeblad; 

stenduri xazebi winaswar daZabuli wrfivi konstruqciebis 

dasamzadeblad (wamweebi, koWebi, svetebi, amweqveSa koWebi da 

sxva). 

winaswar daZabuli konstruqciebis nomenklaturidan gamom-

dinare airCeva nakeTobebis damzadebis teqnologiuri sqemebi. 

konveieruli teqnologiuri xazebi upiratesad gamoyenebulia 

winaswar daZabuli mravalRruiani da gare sakedle panelebis 

dasamzadeblad. sawarmoebi mwarmoeblobis mixedviT 

funqcionirebs erTi an ramdenime konveieruli xaziT. armaturis 

winaswar dasaZabavad gamoyenebulia eleqtroTermuli meTodi. 

konveierul xazebze SeiZleba damzaddes winaswar daZabuli 

daxurvis wibovani filebi zomebi 1,5X6m, 3X6 m, 1,5X12 m da 3X12 m. 

konveieruli xerxis dros SeiZleba warmatebiT iqnes 

gamoyenebuli mavTulovani armaturiT uwyveti armirebis meTodi, 

romelic saSualebas iZleva movaxdinoT armaturis daWimvis 

procesis mTliani meqanizacia da avtomatizacia. 3X12m zomebis 

daxurvis filebis dasamzadebeli konveieruli xazi Sedgeba 8 

muSa postisagan da vertikaluri gasaorTqli kamerisagan (nax. 

5.21). konveierul xazze qveSebi gadaadgildebian erTi postidan 

meoreze garkveuli ritmiT _ 15 wT, gadasacemi meqanizmebis 

saSualebiT. gasufTavebuli da SezeTili qveSi gadaecema 

armaturis daZabvis posts, Semdeg postze xdeba armaturis 

karkasebis da Casatanebeli detalebis Calageba. amis Semdeg 

qveSi gadaitaneba grZivi da ganivi wiboebis dayalibebis postze, 

anu 24 tona tvirTamweobis vibrobaqanze. betonis narevis Cawyoba 
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warmoebs betonCamwyobiT. wiboebSi betonis gamkvrivebis Semdeg, 

qveSi gadaecema Semdeg posts, sadac meore betonCamwyobi 

awarmoebs betonis narevis Cawyobasa da gamkvrivebas filis zeda 

nawilSi. nakeTobis siganeze betonis narevis ganawileba 

xorcieldeba SnekiT, gamkvriveba xdeba vibrosacmiT, xolo 

filis zedapiris mosworeba betonCamwyobis foladis ZeliT. 

sanam qveSi moTavsdeba gasaorTql kameraSi, awarmoeben filis 

zedapiris saboloo damuSavebas. 

naxazebze 5.22-ze da 5.23-ze warmodgenilia winaswar daZabuli 

daxurvis panelebis warmoebis konveieruli da nakadur-agrega-

tuli sqemebi. konveierze gasaorTqli kamera daproeqtebulia 

rkinabetonis Saxtis saxiT, Tboteniani damuSavebis procesis 

avtomatizebuli sistemiT. iataks zemoT moTavsebuli Saxta 

gayofilia or nawilad. pirvel ganyofilebaSi nakeTobebi 

Saxtis Ziridan TandaTanobiT gadadgildebian zemoT, saidanac 

gadadian kameris meore nawilSi. iq ki nel-nela daeSvebian Zirs 

da gamoitvirTebian gareT. orTqli kameraSi miewodeba 

perforirebuli milebiT, romlebic Saxtis zeda nawilSia 

moTavsebuli. TbodamuSavebis cikli aseTia: temperaturis aweva 

_ 2 saaTi (nakeTobebis zemoT moZraobis dros), izoTermuli 

gaxureba (nakeTobebis zeda zonaSi yofnisas 2-4 sT) da gaciveba 

_ 1 saaTi (nakeTobebis Zirs daSvebisas). 

nakadur-agregatul teqnologiur xerxTan SedarebiT konveie-

rul xazebze, romlebzedac sruldeba yvela teqnologiuri 

operacia mcirdeba daxurvis panelebis damzadebis Sromateva-

doba 18%-iT, garda amisa, mniSvnelovnad klebulobs xiduri 

amweebis datvirTva da sagrZnoblad umjobesdeba Sromis sanita-

rul-higienuri pirobebi. 

nax. 5.23-ze warmodgenil nakadur-agregatuli xazis #1 

postze warmoebs nakeTobis ganyalibeba da armaturis daZabvis 

moxsna. #2 postze tardeba dabetonebisaTvis yalibis 

mosamzadebeli operaciebi, yalibebis SezeTva, armaturis 

dayeneba da misi daZabva hidrodomkratebiT. #3 postze xdeba 

nakeTobis meorexarisxovani elementebis, Casatanebeli 

detalebis, samontaJo maryuJebis da sxv. Calageba. #4 postze 

ewyoba dauZabavi armatura, xolo #5 postze warmoebs 

Catarebuli  yvela  operaciis  kontroli.  amis  Semdeg  yalibi 
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amwis saSualebiT gadaitaneba vibrobaqanze. panelis dabetoneba 

warmoebs or etapad vibrosacmiani betonCamwyobiT, xolo 

nakeTobebis gamyareba warmoebs ormosebr kamerebSi. 

stenduri meTodi gamoiyeneba msxvilgabaritebiani da armatu-

riT gajerebuli konstruqciebis dasamzadeblad, stendi aRWur-

vilia armaturis mosamzadebeli da dasaZabavi mowyobilobebiT 

da danadgarebiT. stendis sigrZe SeiZleba meryeobdes 20-150 m-is 

farglebSi, xolo gansakuTrebul SemTxvevebSi _ 200 m-mdec 

aRwevdes. armaturis daZabva stendebze ZiriTadad warmoebs 

hidrodomkratebiT. daproeqtebulia sxvadasxva tipis stendebi: 1) 

paketuri stendebi, sadac armatura iWimeba yalibs gareT da 

Semdeg Tavsdeba satacebSi; 2) ganfenili stendebi, romlebSic 

armatura iZabeba uSualod sayalibe moedanze; 3) kombinirebuli 

stendebi, romlebic erTmaneTSi iTavseben paketur da ganfenil 

stendebze armaturis daZabvis meTodebs; 4) stendebi armaturis 

jgufuri daZabviT, romleb-zec armaturis rogorc daZabva, aseve 

misi moxsna xorcieldeba hidrodomkratiT; 5) mokle stendebi 

gadasaadgilebeli sabjene-biT. 

winaswar daZabuli rkinabetonis konstruqciebis damamzade-

beli sawarmos gamosaSvebi produqciis pirobiT-saangariSo 

nomenklatura mocemulia cxril 5.1-Si (qarxnis mwarmoeblobaa 

78000 m3); 
cxrili 5.1 

 

warmoebis moculoba ## 

rigze 
nakeTobis dasaxeleba 

m3 % 

1. 
winaswar daZabuli daxurvis wibovani 

panelebi 
27829 35,1 

2. 
sakedle panelebi gasaTbobi da 

uTbobi SenobebisaTvis 
21174 26,7 

3. 
gadaxurvis wamweebi 18 da 24 m-iani 

malebisaTvis 
9086 11,5 

4. 
gadaxurvis, amwqveSa da saZirkvelis 

koWebi 
10338 13,1 

5. sxvadasxva saxis svetebi 10761 13,6 

 
 

 246



 

13
-v
ib

r
o
b
aq
an
i;
 1
4-
b
et

o
nC
am
w
yo

b
i;
 1
5-
es

t
ak
ad

a 
b
et

o
ni

s
 n

ar
ev
is

 m
is

aw
o
d
eb

l
ad

 s
aa
mq
r
o
S
i;
  

1-
vi
b
r
o
b
aq
an
i;
 2
-s
ve
t
eb

is
 d

ay
al

ib
eb

is
 p
o
s
t
i;
 3
-p
ak
et

eb
is

 m
o
s
am
z
ad

eb
el

i 
mo

w
yo

b
il

o
b
a;
  

na
x
. 
5.
24
. 
s
am
r
ew

ve
l
o
 m
S
en
eb

l
o
b
is

aT
vi
s
 g

an
ku

T
vn
il

i 
ko

ns
t
r
u
qc

ie
b
is

 d
am
am
z
ad

eb
el

i 

qa
r
x
ni

s
 m
T
av
ar

i 
s
aw

ar
mo

o
 k
o
r
pu

s
is

 t
eq
no

l
o
g
iu

r
i 

g
eg

ma
. 

4-
T
b
o
d
am
u
S
av
eb

is
 k
am
er

eb
i;
 5
-a
r
ma
t
u
r
is

 e
l
eq
t
r
o
g
ax

u
r
eb

is
 d

an
ad

g
ar

i;
 6
-p
ak
et

eb
is

 

as
aw

yo
b
i 

ma
g
id

a;
 7
-k
o
nt

r
o
l
is

a 
d
a 
ko

mp
l
eq
t
ac

ii
s
 s

t
en
d
i;
 8
-T

vi
T
ma
va
l
i 

u
r
ik
a;
  

9-
hi
d
r
o
d
o
mk
r
at

i;
 1
0-
x
id

u
r
i 

am
w
e;
 1
1-
g
ad

am
yi
r
av
eb

el
i;
 1
2-
d
as

aZ
ab

i 
mo

w
yo

b
il

o
b
a;
  

16
-a
r
ma
t
u
r
is

 s
aa
mq
r
o
; 
17
 x

vi
ad

am
W
er

i;
 1
8-
s
t
en
d
u
r
i 

x
az

i.
 

 

 

 247



cxril 5.1-Si CamoTvlili rkinabetonis konstruqciebis 

warmoeba xdeba oTxmalian SenobaSi, romelic 18X144m zomis 

unificirebuli malebisagan Sedgeba (nax. 5.24). liTonis sawyobi 

da armaturis saamqro ganTavsebulia mTavari sawarmoo korpusis 

momijnave ganiv malSi. 

daxurvis wibovani winaswar daZabuli filebi zomiT 3X12 da 

1,5X12m da sakedle panelebi sigrZiT 6 da 12 m mzaddeba nakadur-

agregatuli xerxiT, or sayalibo postze, romlebic erT a-d 

malSi arian ganTavsebuli. wibovani filebi mzaddeba 

Cveulebrivi mZime betonisagan, xolo sakedle panelebi msubuq 

Semvsebebze (vulkanuri wida, pemza, keramziti da sxva) 

damzadebuli msubuqi betonebisagan. 

TiToeuli sayalibo posti Sedgeba 15 tona tvirTamweobis 

vibrobaqnisagan, betonCamwyobisa da samseqciiani, sabiZgeblebiani 

rolgangisagan. filebisa da sakedle panelebis damzadebis 

teqnologiuri procesi srulad Seesabameba Cvens mier wina 

TavebSi aRweril analogiur procesebs. 

winaswar daZabuli wamweebis damzadeba warmoebs d-z malSi, 

Zalovan yalibebSi (nax. 5.24). malSi erTdroulad SeiZleba 8 

wamwis damzadeba _ oTxi 18 m-ianis da oTxi 24 m-ianis. wnis 

paketebis asawyobad malSi mowyobilia armaturis dasamzadebeli 

teqnologiuri xazi. liTonis sawyobidan, romelic ganiv malSia 

ganTavsebuli, SemoaqvT mavTulovani armaturis koWebi da 

aTavseben xviadamWerebze. wnis ori bolo SehyavT 

samgorgolaWian samuxruWe mowyobilobaSi. wnebs Camoacvamen 

solisebri momWerebis korpuss, romelic dgeba sagdebi sabjenis 

Semdeg. solisebr momWerebSi amagreben erT an or wnas. amis 

Semdeg saTavo momWerebs daamagreben konveieris jaWvis satacze 

da gaWimaven armaturas. jaWvis gaCerebis Semdeg dawnexaven 

bolo momWers. Semdeg paketebs Wrian diskuri xerxiT. mza paketi 

ideba magidaze, xolo jaWvuri konveieris sataci ubrundeba 

sawyis mdgomareobas da cikli meordeba. gawmendil da gapoxil 

yalibSi lagdeba dasaWimi wnebi da qveda sartylis paketebi, 

Semdeg iribanebis paketebi, armaturis badeebi, karkasebi, 

Casatanebeli detalebi, ris Semdegac armaturas sabolood 

Wimaven saproeqto niSnulamde. nakeTobis dabetoneba warmoebs 

ori betonsarigebliT. TiToeuli emsaxureba or-18 da 24 m-ian 
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yalibebs. betonis narevis gamkvriveba xdeba zedapiruli da 

siRrmuli vibratorebiT. dayalibebis Semdeg yalibi ixureba da 

masSi uSveben orTqls Semdegi reJimiT: temperaturis aweva 20-

800C _ 1,5 saaTi, izoTermuli dayovneba 800C-ze _ 6 saaTi; 

temperaturis daweva _ 2,5 saaTi e.i. sul 10 saaTi; betonis mier 

saTanado simtkicis miRwevis Semdeg xdeba ganyalibeba, 

armaturis daZabulobis moxsna da betonze gadacema. Semdeg 

nakeToba traversis saSualebiT gadadis TviTmaval urikaze da 

gaaqvT mza produqciis sawyobSi, xolo cariel yalibs 

asufTaveben betonis narCenebisagan, zeTaven da amzadeben morigi 

dabetonebisaTvis.  

amwqveSa da orqanobiani koWebis warmoeba xorcieldeba 

Zalovan yalibebSi z-k malSi. winaswar daZabuli koWebis 

dasamzadeblad dayenebulia 20 Zalovani vibroyalibi. yalibebi 

ganTavsebulia betonsarigeblebis relsebis gaswvriv. TiTo 

betonsarigebeli emsaxureba yalibis or xazs. mali aRWurvilia 

20 tona tvirTamweobis ori xiduri amwiT. wnis paketebis 

dasamzadeblad aq funqcionirebs iseTive xazi, rogoric 

wamweebis wnebis mosamzadeblad aris gamoyenebuli. Zalovani 

vibroyalibi Sedgeba: Zalovani CarCosagan, romelzec qveSia 

moTavsebuli; daTbunebuli orTqlis nakveTurebiani bortebi-

sagan, torsuli  bortebisa da saxuravisagan. yalibis bortebis 

da qveSis gawmendisa da SezeTvis Semdeg warmoebs yalibSi wnis 

paketebis Calageba. bolo ankerebi wnebisa magrdeba satacebSi. 

wnis paketebis hidrodomkratebiT daWimvis Semdeg yalibSi 

aTavseben badeebs, karkasebs da Casatanebel detalebs, mere 

yalibis grZivi bortebi iketeba, ayeneben torsul bortebs da 

axdenen armaturis saboloo daWimvas. betonis narevi beton-

sarevi kvanZidan estakaduri TviTmavali bunkerebis saSualebiT 

miewodeba betonsarigeblebs. dabetoneba xorcieldeba SredaSre. 

betonis nareviT yalibis avsebis Semdeg warmoebs vibrireba 20-30 

wuTis ganmavlobaSi. Semdeg daaxuraven saxuravs da 

nakveTurebSi SeuSveben wylis orTqls. gaorTqvlis reJimia: 

temperaturis awneva _ 3,5 saaTi, izoTermuli dayovneba 80-850C-ze 
_ 6 saaTi da temperaturis daweva _ 3 saaTi. betonis mier 

gasaSvebi simtkicis miRwevis Semdeg axdenen ganyalibebas, 
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armaturis daZabvis moxsnas sabjenebze da daZabulobis gadace-

mas betonze. amis Semdeg nakeToba TviTmavali misabmeliani 

urikebiT gaaqvT mza produqciis sawyobSi. yalibi iwmindeba, 

ipoxeba da mzaddeba xelaxali dabetonebisaTvis. 

svetebis warmoeba gaTvaliswinebulia stenduri meTodiT, 

individualur yalibebSi, k-n malSi. yalibebi aRWurvilia 

orTqlis perangebiT. betonis narevis Cawyoba yalibebSi 

xorcieldeba konsoluri betonsarigeblebiT, xolo betonis 

narevi betonsarevi estakadidan betonsarigeblamde miewodeba 

TviTmavali badiiT. betonis narevis gamkvriveba yalibebSi 

gaTvaliswinebulia siRrmuli da zedapiruli vibratorebiT. 

gaorTqvla warmoebs temperaturis neli aweviT 800C-mde 4 saaTis 

ganmavlobaSi. izoTermuli dayovnebis dro 800C-ze _ 5 saaTi, 

xolo temperaturis daweva _ 2 saaTis ganmavlobaSi, e.i. sul 11 

saaTi. 

 

5.6. sasoflo-sameurneo daniSnulebis SenobebisaTvis 

gankuTvnili da moculobiT-blokuri nakeTobebis 

damamzadebeli sawarmoebis teqnologiuri xazebis 

daproeqteba 

sasoflo-sameurneo mSeneblobisaTvis mizanSewonilia nake-

Tobebis damzadeba specializebul qarxnebSi, romlis sawarmoo 

korpusis sqema warmodgenilia nax. 5.25-ze. saamqros aqvs ori 

mali siganiT 18 m da sigrZiT 96 m. es malebi aRWurvilia xiduri 

amweebiT, romelTa tvirTamweobaa 10 tona. gadaxurvis da Siga 

sakedle panelebs amzadeben kasetur danadgarebSi. mocemuli 

kaseturi danadgarebis ori saxisaa: kolofa kveTis, liTonis 

gamyofi kedlebiT, sadac miewodeba wylis orTqli an sxva 

romelime Tbogadamtani da rkinabetonis arxebiani, rkinabetonis 

gamyofi kedlebiT, aseve orTqlis SesaSvebad. gare sakedle, 

cokolis panelebi, sanitarul-teqnikuri kabinebi da randkoWebi 

mzaddeba specialur yalibebSi. sanitarul-teqnikuri kabinebi 

yalibdeba vertikalur mdgomareobaSi. yalibi Sedgeba ori 

uZravi da ori gadasaadgilebeli kedlisagan, aseve qveSisa da 

milisebri sicarieleebSemqmnelisagan. mis gadasaxsnel keldebze 

mimagrebulia or-ori vibratori. 
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sasoflo mSeneblobisaTvis gankuTvnili rkinabetonis nake-

Tobebis da konstruqciebis dasamzadebeli teqnologiuri xazebi 

SeiZleba ganTavsdes sammalian sawarmoo korpusSi (nax. 5.26). 

aqedan or malSi funqcionirebs sayalibe saamqro, xolo 

mesameSi _ armaturis saamqro da saremonto-meqanikuri saxelos-

noebi. a-b malSi ganlagebulia mravalRruiani gadaxurvis pane-

lebis, svetebis, rigelebis, saZirkvlis koWebis damamzadebeli 

aRWurviloba. Rruiani panelebis warmoeba xdeba nakadur-

agregatul xazze. es procesi xorcieldeba Semdegi Tanmimdev-

robiT: ormos tipis kamerebSi Tburi damuSavebis gavlis Semdeg 

nakeTobebiani yalibi xiduri amwiT gadaitaneba #1 ganyalibebis 

postze, sadac CaiWreba daZabuli armatura, Semdeg warmoebs 

ganyalibeba da nakeToba gadaitaneba mopirkeTebis postze, xolo 

ganTavisuflebuli yalibi _ qveSi gawmendis Semdeg gadadis #2 

momzadebis postze. am postze yalibs SezeTaven da masSi 

Caawyoben da daafiqsireben armaturis qveda Sris badeebs da 

eleqtrogaxurebiT wagrZelebul Rerovan armaturas, romlebic 

gacivebis Semdeg TviTiZabeba. dasayalibeblad momzadebuli 

qveSi gadaecema TviTmaval portals, romelsac igi gadaaqvs 

sayalibo postze, afiqsirebs masze portaRWurvas da brundeba 

Tavis sawyis poziciaze. amgvarad momzadebul yalibSi 

betonCamwyobis saSualebiT daitaneba betonis narevis qveda Sre 

sisqiT 30 mm. 

Semdeg yalibSi moTavsebul liTonis karkasSi SehyavT 

siacarieleebwarmomqmnelebi (vibrogulanebi) da daaqvT betonis 

zeda Sre. zeda Sris intensiuri Semkvrivebis da vibrogulanebis 

rac SeiZleba swrafad mocilebis Semdeg, TviTmavali portalis 

meSveobiT, axorcieleben nakeTobis vibrodatvirTvas vibrofa-

riT. vibrogulanebis dayalibebuli nakeTobidan gamoRebis Sem-

deg, nakTobas dauyovnebliv ganayalibeben bortaRWurvis moxsnis 

saSualebiT, xolo TviTmavali portali brundeba sawyis 

mdgomareobaSi, dasayalibeblad momzadebuli qveSis transporti-

rebisaTvis. amis Semdeg qveSi dayalibebuli nakeTobiT, xiduri 

amwiT, avtomaturi sataciT gadaaqvT TbodamuSavebis perioduli 

moqmedebis ormos tipis kamerebSi.  

kamerebi aRWurvilia avtomaturad moqmedi mowyobilobebiT 

da kronSteinebiT, romlebic saSualebas iZlevian vawarmooT 
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nakeTobebis CatvirTva-amotvirTva raTa isini davalagoT eqvs 

iarusad. Tburi damuSavebis Semdeg nakeTobiani qveSi gadaitaneba 

ganyalibebis postze da iwyeba axali teqnologiuri cikli. 

mravalRruiani panelebis saxiani zedapiris dayalibebis 

periodSi dawyebuli mopirkeTeba mTavrdeba Tburi damuSavebis 

Semdeg. mopirkeTebis aRWurvilobis kompleqtSi Sedis sabruni 

da SemfiTxni manqanebi. gadamyiravebeli manqana amoatrialebs 

panels saxiani zedapiriT maRla da am zedapirze daitaneba 

safiTxni masalis Sre. Sris Semdgomi orjeradi moxexviT 

miiRweva xarisxiani, SesaRebad gamzadebuli zedapiri. 

svetebis, rigelebis da saZirkvlis koWebis damzadeba 
warmoebs amave malSi 2X6 m zomebis mqone sayalibe postze. 
teqnologiuri cikli zemoT aRwerili procesebis analogiuria. 

moculobiTi blokebi SeiZleba damzaddes sami 

teqnologiuri meTodiT: 1) stenduriT, sadac operaciebi 

sruldeba uZrav sayalibo agregatebze; 2) konveieruliT, 

nakeTobebis da mowyobilobebis gadaadgilebiT nakadur xazebze 

uwyveti proncipiT da 3) wyvetil-konveieruli teqnologiiT. 

moculobiTi blokebis warmoebis konveieruli teqnologia 

misaRebia e.w. `xufis~ tipis danadgarebSi blokebis damzadebis 

SemTxvevaSi da SeiZleba organizebuli iqnas ori sqemis 

mixedviT: gularebis gadaadgilebiT erTi postidan meoreze da 

yalibebis moZraobiT konveierul xazebze. 

 moculobiTi blokebis warmoeba gularebis gadaadgilebiT 

konveierze, xorcieldeba 18 da 24 m siganis tipur unificirebul 

malebSi Semdegi TanmimdevrobiT: momzadebuli gulari miewodeba 

damyalibebel danadgars, sadac yalibdeba blokis kedlebi da 

saxuravis fila. dabetonebis damTavrebis Semdeg traversuli 

urikiT nakeTobiani gulari gadaadgileba blokis momzadebis 

postze, xolo Semdeg gvirabisebr gasaorTql kameraSi. 

TbodamuSavebis ciklis damTavrebis Semdeg gulari urikiT 

gamogordeba ganyalibebis postze, sadac xdeba nakeTobis 

amoReba; gulari ki iwmindeba, izeTeba, masSi ewyoba armatura da 

mzaddeba xelaxali dayalibebisaTvis. 

gadasaadgilebeli yalibebiT moculobiTi blokebis 

damamzadebeli konveieruli xazi Sedgeba: sayalibo postisagan, 

nakeTobebis TbodamuSavebis xazisagan, gare farebis gadasawyobi 
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moednisa da gularebisagan. pirvel postze gare farebisa da 

gularis dayenebis Semdeg, abetoneben moculobiTi blokis 

kedlebs gularis TandaTanobiTi CaSvebis gziT yalibSi. Semdeg 

yalibi gadaadgildeba meore postze, sadac betonis narevi 

isxmeba blokis saxuravis filaSi. betonis miwodebas da 

Cawyobas awarmoeben lenturi konveierebiT aRWurvili 

vibrobunkerebiT. dayalibebis procesis damTavrebis Semdeg 

nakeTobiani yalibi gadaadgileba gasaorTql kameraSi. 

Tboteniani damuSavebis procesis damTavrebis mere ki xdeba 

moculobiTi blokis yalibidan amoReba, xolo gare farebi da 

gulari iwmindeba, izeTeba da mzaddeba Semdgomi 

dayalibebisaTvis. blokuri nakeToba ki gadaaqvT mopirkeTebis 

da kompleqtaciis postze. 

wyvetili konveieruli sqemiT moculobiTi blokebis 

damzadebis SemTxvevaSi teqnologiuri nakadi pirobiTad 

SeiZleba or nawilad gaiyos: pirvel monakveTze warmoebs 

blokebis dayalibeba sxvadasxva postebze, xolo meoreze _ 

blokebis amownexa da gadasaadgilebeli gularebis momzadeba. 

moculobiTi blokebis gamyarebis daCqarebis procesi or etapad 

mimdinareobs: pirvel stadiaze daCqareba xdeba eleqtrogamaT-

boblebiT, xolo meoreze _ gare farebis moxsnis Semdeg, 

kmadaxanebis specialur kameraSi.  

stacionarul yalibebSi moculobiTi blokebis damzadebis 

SemTxvevaSi teqnologiuri samuSaoebis mTeli kompleqsi 

mimdinareobs nakeTobebis gadaadgilebis gareSe. am SemTxvevaSi 

sayalibo danadgarebi ganlagebuli unda iqnen erT an ramdenime 

rigad. 

moculobiT-blokuri elementebis warmoebis teqnologiuri 

xazebis daproeqteba mizanSewonilia ganvaxorcieloT adgilob-

rivi resursebis da maragebis gaTvaliswinebiT. amis magaliTad 

gamodgeba moculobiTi blokebis warmoebis sqema, romelic 

nax.5.27-zea warmodgenili. teqnologiuri xazi gansazRvrulia 

oTaxis tipis (zomebiT 5100X3180X2870 mm), moculobiTi blokebis 

sawarmoeblad, vulkanur widaze damzadebuli, 150 markis msubuqi 

betonisagan. moculobiTi bloki Sedgeba moculobiTi 

elementisa da gare sakedle panelisagan. moculobiTi elementi 

warmoadgens monoliTur, sivrciT, wibovan konstruqcias, 
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Sedgenils sami kedlis, Werisa da iatakisagan. gare sakedle 

paneli calke yalibdeba da moculobiT elementze montaJdeba 

kompleqtaciis postze. 

 
nax. 5.27. moculobiT-blokuri elementebis damamzadebeli saamqros 

teqnologiuri gegma 
1-sakedle panelebis da kibis damamzadebeli kaseturi danadgarebi;  

2-gadasacemi urika; 3-rolgangi; 4-mza blokebi; 5-jojgina amweebi; 6-mza 
blokebis sawyobi; 7-konveieris urikebi blokebiT; 8-urikebi gularebiT;  

9-sayalibo danadgarebi; 10-Weris filis urikebi; 11-betonCamwyobi;  
12-xiduri amwe. 

 

moculobiTi elementebis dayalibeba warmoebs specialur 

sayalibo agregatebze. gare yalibad gamoyenebulia qveSi, grZivi 

da torsuli bortebi, xolo Siga yalibad _ mTlianSenaduRi 

horizontaluri gulari. qveSs, bortebs da Weris filas 

datanebuli aqvT orTqlis perangebi, romelTa saSualebiTac 

awarmoeben dayalibebuli nakeTobis calmxriv, kontaqtur 

gaxurebas da TbodamuSavebas. Tburi damuSavebis Semdeg 

moculobiTi bloki ganyalibdeba da miewodeba kompleqtaciis 

posts. aq amontaJeben gare sakedle panelebs, fanjris blokebs, 

tixrebs, aivnis filebs da sxv. vulkanur widaze damzadebuli 
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moculobiTi blokebis mopirkeTeba da sainJinro aRWurva 

sruldeba nakadur-konveierul xazebze. saamqroSi ori aseTi 

xazia. TiToeul xazze 18-18 postia. erTi xazi gankuTvnilia 

sanitaruli kvanZis da samzareulos blokisaTvis, xolo meore _ 

sacxovrebeli oTaxisaTvis. konveierul xazebze muSaoba 

xorcieldeba nakeTobebis ritmuli gadaadgilebis principiT 

specializebul postze, romelic aRWurvilia mcire meqanizaciis 

saSualebebiT, samontaJo namzadiTa da maragnawilebiT. mza 

moculobiTi blokebi traversuli urikiT transportirdeba 

samontaJo moedanze, iqidan ki gaitaneba mza produqciis 

sawyobSi. 

moculobiTi blokis dayalibeba warmoebs Semdegi 

TanmimdevrobiT: momzadebul yalibSi awyoben armaturis 

karkasebs, Semdeg abetoneben iatakis filas da yalibSi SehyavT 

gulari. kedlebis dayalibeba xdeba ori ileTiT, ris Semdegac 

magrdeba Weris fari, armaturis bade da warmoebs Weris filis 

dabetoneba. gulars (Weris filis gareSe) gamoiReben yalibidan 

oTxsaaTiani Tburi damuSavebis Semdeg da gadaaqvT sxva yalibSi. 

erTi moculobiTi blokis damzadebaze ixarjeba 9-11 saaTi. mza 

moculobiTi blokebi TviTmavali urikebiT gadaaqvTYmeore 

malSi da aTavseben konveierul xazze mosapirkeTeblad da 

asawyobad. 

moculobiTi sanitarul-teqnikuri kabinebis da 

samzareuloebis dayalibeba warmoebs specialur danadgarze, 

romlis sqemac naxaz 5.28-zea warmodgenili, moculobiTi 

elementis dayalibebis win gulariani vibrobaqani amoiwevs 

zeviT sabjenamde, vibrofarebi ixureba da warmoiqmneba 

nakeTobis konturi da fiqsirdeba aseT mdgomareobaSi. Semdeg 

warmoebs armaturis karkasis Cawyoba, betonis narevis da 

Semkvriveblis miwodeba da nakeTobis Tboteniani damuSaveba. amis 

Semdeg vibrobaqani gulariT bagiris saSualebiT daeSveba qveviT 

da xdeba moculobiTi elementis ganyalibeba. bolos ki 

warmoebs gularebis amoReba dayalibebuli nakeTobidan. 
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nax. 5.28. moculobiTi elementebis sayalibo danadgari 

a) sawyisi mdgomareoba; b) ganyalibebuli mdgomareoba 

1-sayrdeni; 2-SesakumSi zambarebi; 3-kilo; 4-momWeri mowyobiloba; 5-sayalibe 

CarCo; 6-sayalibe zedapiri; 7-mosabrunebeli berketi; 8-saxsari; 9-vibrofari; 

10-gulari; 11-vibrobaqani; 12-nakeToba; 13-vibroamgznebi; 14-telferi; 15-dgari; 

16-bagirblokuri sistema. 

 

moculobiTi blokebis farTo gamoyeneba saxlTmSeneblobaSi 

saSualebas iZleva SevamciroT SromiTi, materialuri da 

fuladi danaxarjebi da avamaRloT sacxovrebeli saxlebis 

mSeneblobis ekonomikuri efeqturoba. moculobiT-blokuri 

saxlTmSeneblobis praqtika gviCvenebs, rom am dros miiRweva 
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nakeTobebis saqarxno mzaobis optimaluri xarisxi. moculobiT-

blokuri saxlTmSenebloba saSualebas iZleva samuSaoebi 

vawarmooT zamTris periodSi, rac mSeneblobis vadebis 

mniSvnelovani Semcirebis winapirobaa. mSeneblobis xangrZlivoba 

aseve mcirdeba saproeqto gadawyvetebis srulyofiT da 

samontaJo elementebis raodenobis SemcirebiT. 

moculobiT-blokuri saxlTsaSenebeli sawarmoebi 

saWiroeben met xvedriT kapitaldabandebebs, vidre 

msxvilpaneluri saxlTsaSenebeli kombinatebi. es gamowveulia 

sawarmoo farTobebis zrdiT da arastandartuli 

aRWurvilobebis gamoyenebiT, rac aseve zrdis moculobiTi 

blokebis TviTRirebulebas. 

Tanamedrove samSeneblo praqtikaSi metwilad gamoiyeneba 

moculobiTi sivrciTi elementebi panelur an monoliTur 

SenobebSi (santeqnikuri kabinebi da sxva), rac saSualebas iZleva 

Sromatevadi gamosayvani da mosapirkeTebeli samuSaoebi 

vawarmooT saqarxno pirobebSi. 
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