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naSromis zogadi daxasiaTeba 

Temis aqtualoba: Tanamedrove mSeneblobaSi naTlad 

gamoikveTa maRali simtkicis betonebis (msb) damzadebis 

teqnologiebis aTvisebis aucilebloba. Aam saxis betonis da 

armaturis racionaluri kombinirebiT SesaZlebelia maTi 

Tvisebebis ufro srulad da efeqturad gamoyeneba.  maRali 

simtkicis betoniTE monoliTuri da asawyobi konstruqciebis 

damzadebis SemTxvevaSi, mcirdeba maTi sakuTari masa da 

Sesabamisad ganikveTis farTobi, rac iwvevs nedleulis, 

naxevarfabrikatebis, mza produqciis transportirebaze da 

mSeneblobaze gaweuli  danaxarjebis Semcirebas. 

arsebobs ZiriTadad msb-sa da Cveulebrivi betonebs Soris 

sazRvris dawesebis ori Tvalsazrisi. Ppirvelis Tanaxmad, maRali 

simtkicis betonebad iTvlebian betonebi, romelTa simtkicis 

zRvari metia, vidre maTSi gamoyenebuli cementisa. xolo meores 

mixedviT – betonebi, romelTa simtkicis zRvari kumSvaze 

normatul dokumentebSi miTiTebul maqsimalur simtkiceze metia. 

Tumca Cveni varaudiT, zusti sademarkacio xazis gavlebas azri 

ar aqvs, radgan normatuli dokumentebi xSirad icvlebian da 

aseTi dayofa yovelTvis pirobiT xasiaTs iZens. 

maRali simtkicis betoni, xasiaTdeba ra swrafi gamyarebiT, 

saproeqto simtkices aRwevs Zalze mokle droSi. Ees iwvevs 

mSeneblobis tempebis mniSvnelovan daCqarebas monoliTur 

binaTmSeneblobaSi da mniSvnelovnad amcirebs nakeTobebis 

gaorTqvlis periods maTi qarxnuli warmoebisas, xolo zogierT 

SemTxvevaSi Tboteniani damuSavebis procesis Catareba sruliad 

aRar aris saWiro. 

dabali deformaciis unariT gamorCeuli maRali simtkicis 

betonebis muSaoba xanmokle da xangrZlivi datvirTvebis 

zemoqmedebisas, keTilsaimedod aisaxeba calkeuli elementebis 

sixisteze, rac saSualebas iZleva Semcirdes betonis cocvadobiT 

gamowveuli danakargebi armaturis winaswari daZabvisas. maRali 
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simtkicis betonebis Seklebis deformaciebis mniSvnelobebi, 

miuxedavad cementis mometebuli xarjisa, ar aRemateba, xolo 

zogierT SemTxvevaSi kidevac Camouvardeba Cveulebrivi betonis 

analogiur maCveneblebs.  maRali simtkicis betonebi (80-150 mpa) 

miiRebian maRali aqtivobis cementebis, garecxili, dafraqciebuli 

qviSis, 120-150 mpa-ze maRali simtkicis RorRis, maplastificirebeli 

qimiuri modifikatorebis da sxvadasxva mikro da ultradispesuli 

danamatebis (dafquli kirqva, metakaolini, nacarwataci, wida, 

mikrokaJmiwa da sxv.) erToblivi gamoyenebiT. amgvari betonebis 

wyalcementis fardoba dabalia (w/c=0,3-0,35 da ufro naklebi). 

maRali simtkicis betonebi xasiaTdebian gadidebuli  simkvriviT, 

xangamZleobiT, atmosferuli da sxva agresiuli moqmedebisadmi 

medegobiT. 

maRali simtkicis betonebis teqnologiis erT-erT ZiriTad 

moTxovnas warmoadgens  maRali simkvrive, rac miiRweva misi 

moculobis Zalze mtkice msxvili SemvsebiT maqsimaluri 

gajerebiT. Ees Semvsebebi warmoqmnian uwyvet, xist karkass 

(Semvsebis kontaqturi ganTavseba), ris Sedegadac betonis 

simtkicem SeiZleba  15-20%-iT moimatos.  

maRali simtkicis betonebis teqnologiis meore ZiriTad 

Taviseburebas warmoadgens gamoyenebuli cementis markaze ufro 

maRali markis betonebis miReba. Aamis miRweva SesaZlebelia ara 

mxolod gazrdili moTxovnebis Sesatyvisi masalebis gamoyenebiT, 

aramed betonis iseTi struqturis SeqmniT, sadac mizanSewonilad 

iqneba Sexamebuli Semadgeneli masalebis sasargeblo Tvisebebi.  

betonis duRabSi organuli naerTebis (sulfomelaminebi da 

naftalinformaldehidebi)  damatebiT damzadebul iqna maRali 

Zvradobis betonis narevebi. aseve, bolo xanSi daiwyes betonis 

narevebSi maRaldipersuli kaJmiwis mtvris, mikrosilikas damateba, 

romlis nawilakebis zomebi 30-100-jer naklebia cementis 

nawilakebis zomebze. swored mikrokaJmiwis nawilakebi avseben 

cementis marcvlebs Soris arsebul sivrces. amiT miiRweva 

sakontaqto zonaSi cementis qvis maRali simtkice. Aamave dros 
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kaJmiwis mtveri pucolanur reaqciaSi Sedis kalciumis 

orJangTan, romelic dabali meqanikuri simtkiciT xasiaTdeba.  am 

reaqciis Sedegad miiRebian kalciumsilikathidratebi, romlebic 

sagrZnoblad amaRleben cementis qvis simtkices. 

ukanasknel periodSi mikrokaJmiwasTan erTad farTod 

iyeneben nacarwatacs, widas, metakaolins da a.S. DdReisaTvis 

SemuSavebuli msb-is narevebis Sedgeniloba saSualebas iZleva 

w/c-is fardoba Semcirdes 0-25-0-3-mde, ris Sedegadac miiRebian 

120-150 mpa markis betonebi. 

maRali simtkicis betonebis warmoebaSi dagrovilma 

gamocdilebam biZgi misca evrokavSiris qveynebs SeeqmnaT 

normatuli baza: maRali simtkicis betonebis warmoebis da  

gamoyenebis Sesaxeb saqarTveloSi adgilobrivi nedleulis 

bazaze, warmoebis narCenebis utilizaciiT da Tanamedrove 

danamatebiT SesaZlebelia miviRoT maRali simtkicis betoni. 

Semkvrelad umjobesia gamoyenebul iqnes `haidelbergcementis~ 

dabalegzoTermuli portlandcementebi; md. xramis auzis da 

imiris inertuli masalebi, kvarcis qviSa, q. zestafonis 

feroSenadnobTa qarxnis RumelebSi gamoyenebuli qvanaxSiris 

nacari da amave qarxnis sakvamle milebis filtrebSi dagrovili 

mtveri – silikomanganumi, tyibulis qvanaxSiris nacari, ucxouri 

warmoebis mikrosilika, Tanamedrove karboqsilaturi qimiuri 

danamatebi, siblantis modifikatorebi da a.S. 

msb-is gamoyenebis perspeqtivebi saqarTveloSi Zalian 

didia. axal proeqtebSi misi danergviT miRweuli iqneba drois 

da SromiTi danaxarjebis Semcireba, betonis konstruqciebis 

xarisxis mniSvnelovani gaumjobeseba, simtkicis, koroziamedegobis 

da xanmedegobis mkveTri zrda. 

samuSaos mizani: saqarTveloSi maRali simtkicis da 

TviTSemWiroebadi betonebis gamoyenebis SesaZleblobeba, 

adgilobrivi nedleulis bazaze maTi Sedgenilobis gaangariSeba, 

gamyarebuli betonis fizikur-meqanikuri Tvisebebis kvleva da mis 

danergva  warmoebaSi.  
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kvlevis ZiriTadi amocanebi:  

• maRali simtkicis da TviTSemWiroebadi betonebisaTvis 

gamosadegi adgilobrivi sanedleulo bazis mimoxilva; msb-is 

nedleulisa da naxevarfabrikatebisaTvis wayenebuli moTxovnebis 

Sesabamisad maTi fizikur-teqnikuri Tvisebebis gansazRvra, 

gavrcelebis arisa da gamoyenebis sferoebis dadgena; 

• maRali simtkicis da TviTSemWiroebadi betonis narevebis da 

gamyarebuli betonis Tvisebebze maTi mdgenelebis xarisxisa 

da dozirebis gavlenis Seswavla; 

• maRali simtkicis da TviTSemWiroebadi betonebis 

Sedgenilobis SerCeva; am mizniT maRali xarisxis 

adgilobrivi Semvsebebis, feroSenadnobTa qarxnis narCenebis 

(wvrildispersuli silikomanganumi) da karboqsilaturi 

qimiuri danamatebis gamoyenebis SesaZleblobebis mimoxilva; 

• maRali simtkicis da TviTSemWiroebadi betonebis simtkicis 

da deformaciulobis maCveneblebis gansazRvra da maTi Sedareba 

Cveulebrivi mZime betonis analogiur  maxasiaTeblebTan; 

• adgilobriv nedleulze damzadebuli maRali simtkicis 

betonebis teqnikur-ekonomikuri maxasiaTeblebis gansazRvra.K 

• eqsperimentiT miRebuli Sedegis Teoriulad miRebul 

SedegebTan Sedareba. 

kvlevis meTodebi: maRali simtkicis da TviTSemWidroebadi 

betonebis fizikur-meqanikuri maxasiaTeblebis eqsperimentaluri 

kvleva, Teoriuli da eqsperimentaluri kvleviT miRebuli 

Sedegebis analizi.  

mecnieruli siaxle: saqarTvloSi maRali simtkicis da 

TviTSemWidrovebadi betonebi naklebad aris rekomendebuli da 

gamoyenebuli mSeneblobaSi, aseve naklebad aris maTi fizikur-

meqanikuri maxasiaTeblebi Seswavlili saqarTveloSi arsebuli 

nedleulis gamoyenebiT. 

ZiriTadi Sedegebis saimedoba: ganpirobebulia Teoriuli 

da eqsperimentaluri kvlevebis dasabuTebuli meTodebis 
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gamoyenebiT, agreTve sxvadasxva avtorebis mier miRebuli 

eqsperimentaluri gamokvlevis SedegebTan TandamTxveviT.  

aprobacia: sadisertacio naSromis rogorc calkeuli ise 

ZiriTadi Sedegebi moxsenebul iqna sadoqtoro programiT 

gaTvaliswinebul or seminarze, saqarTvelos teqnikur 

universitetis studentTa or saerTaSoriso konferenciaze da 

sazRvargareT or saerTaSoriso konferenciaze. 

publikaciebi: sadisertacio samuSaos ZiriTadi Sedegebi 

gamoqveynebulia disertaciasTan dakavSirebul 12 samecniero 

naSromSi. 

samuSaos moculoba da struqtura: sadisertacio naSromi 

Sedgeba Sesavlis, literaturis mimoxilvis, miRebuli Sedegebis 

gansjis, daskvnis da gamoyenebuli literaturis 94 dasaxelebis 

nusxisagan. teqstis saerTo moculoba 166 gverdi.  

 
naSromis Sinaarsi 

SesavalSi mocemulia naSromis saerTo daxasiaTeba,  

dasabuTebulia problemebis aqtualoba, samuSaos mizani da 

kvlevis meTodebi, mecnieruli siaxle, praqtikuli Rirebuleba, 

Sedegebis realizacia, mecnieruli daskvnebis da rekomendaciebis 

dasaxeleba, samuSaos aprobacia, naSormis struqtura da 

moculoba. 

pirvel TavSi mocemulia maRali simtkicis betonis mimoxilva. 

maRali simtkicis betonis gamoCenam evropaSi da aSS-Si 

safuZveli Cauyara axal eras mSeneblobaSi. Mmisma unikalurma 

Tvisebebma saSualeba misca mSeneblebs ganexorcielebinaT iseTi 

grandiozuli proeqtebi, rogorebicaa: gvirabi la-manSis srutis 

qveS, 125 sarTuliani caTambrjeni CikagoSi, akaSi-kaikios xidi 

iaponiaSi  malis sigrZiT 1990m, macxovris taZari moskovSi da a.S. 

 ukanasknel wlebSi msb-is gamoyenebis are gafarTovda da 

mas amJamad msoflios mraval qveyanaSi iyeneben. Ees garemoeba 

pirvel rigSi gamoiwvia msb-is damzadebis teqnologiis 

ganviTarebam da masze moTxovnis mkveTrma zrdam. 
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msb-is teqnologia damyarebulia betonis struqturis 

Camoyalibebis procesis marTvaze misi warmoebis yvela etapze. am 

mizniT iyeneben maRalxarisxovan portlandcements an 

kompozitur Semkvrels, betonis struqturis da Tvisebebis 

qimiuri modifikatorebis kompleqsebs, aqtiur wvrildispersul 

mineralur komponentebs da stabilizatorebs, gafarToebad 

danamatebs. Mmsb-is narevis damzadebis dros mimarTaven intensiur 

teqnologias, rac uzrunvelyofs dozirebis sizustes, narevis 

guldasmiT momzadebas da masis homogenizacias, mis xarisxian 

Semkvrivebas da gamyarebas. 

gasuli saukune gamorCeulia mSeneblobaSi, radgan 

betonmcodneobisa da betonis teqnologiis dargSi gadadgmuli 

iqna mniSvnelovani nabijebi, ramac Secvala didi xnis 

damkvidrebuli warmodgenebi betonze, romelic iyo da dResac 

rCeba yvelaze ufro popularul da gamoyenebad masalad 

mSeneblobaSi. 

 mecnierebis mravalricxvovan miRwevaTagan betonmcodneobis 

dargSi yvelaze ufro aRsaniSnavia is gamokvlevebi, romlebmac 

gaaRrmaves Cveni warmodgenebi betonis mikrostruqturaSi 

mimdinare procesebze da xeli Seuwyves masalis simtkicis, 

deformaciulobis, xanmedegobis da sxva ZiriTadi maxasiaTeblebis 

gaumjobesebas. am Sromebs Soris gansakuTrebiT faseulia 

cementis hidrataciis procesebTan da cementis qvis struqturis 

CamoyalibebasTan dakavSirebuli eqsperimentuli kvlevebi. 

betonmcodneobis meore mniSvnelovani miRweva – betonisa 

da rkinabetonis koroziisagan dacvisa da xanmedegobis 

asamaRlebeli RonisZiebebis SemuSaveba. dReisaTvis aRiarebulia, 

rom betonis teqnologiaSi koroziamedegoba damokidebulia 

cementis qvaSi Txevadi da airovani agentebis  SeRwevis xarisxze 

da imave agresiul agentebTan cementis qvis reaqciis unarze. e.i. 

cementis qvis diferenciul forianobaze da fazur 

Sedgenilobaze. garda amisa, ganisazRvra sistemis yinvamedegobis 
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kavSiri struqturis sxva parametrebTan: pirobiTad Caketil 

forebis zomebTan da maT Soris daSorebebis faqtorTan. 

betonis teqnologiaSi gadamwyveti roli Seasrules cementis 

sistemebis danamat-modifikatorebiT damuSavebis da betonis 

modificirebis mimarTulebiT Catarebulma mravalricxovanma 

kvlevebma da praqtikiT dadasturebulma Sedegebma. gansakuTrebul 

yuradRebas imsaxurebs urTierTkavSiri organuli masalebis 

molekulebs, adsorbciuli Sreebis Tvisebebs da cement-wylis 

sistemas Soris. am movlenaze dayrdnobiT da cementis sistemaSi 

mimdinare procesebis gaanalizebiT, Seqmnil iqna axali masalebi 

betonebis modificirebisaTvis. 

betonis teqnologiaSi didi gardatexa moaxdina 

superplastifikatorebis (sp) da teqnogenuri warmoSobis 

maRaldispersuli kaJmiwaSemcveli masalebis, umetesad 

mikrokaJmiwis (mk), gamoCenam. gansakuTrebuli Sedegi dafiqsirda 

sp-is da mk-s erToblivi gamoyenebisas. zemoxsenebuli danamat-

modifikatorebis optimaluri Sejereba da saWiroebis SemTxvevaSi 

maTTan erTad sxva organuli da mineraluri warmoSobis masalis 

gamoyeneba, iZleva betonis narevebis reologiuri maxasiaTeblebis 

marTvis da mikrodoneebze cementis qvis struqturis 

modificirebis saSualebas ise, rom betons mieniWos maRali 

saeqspluatacio saimedooba. amgvarad Seiqmna High Performanse 

Concrete, romelic moicavs  maRali (50-80 mpa) da zemaRali (80-150 

mpa) simtkicis betonebs. es betonebi xasiaTdebian dabali 

SeRwevadobiT, koroziamedegobiT da xangamZleobiT. mzaddebian 

maRalplastikuri narevebisagan. 

betonebis Tvisebebis mkveTri cvlileba gamowveulia  

cementis sistemaSi mimdinare rTuli koloidur-qimiuri da 

fizikuri movlenebis Sedegad, romlebic eqvemdebarebian 

modifikatorebis zemoqmedebas da es yvelaferi saboloo jamSi 

aisaxeba cementis qvis fazur Sedgenilobaze, forianobaze, 

simtkiceze da xangamZleobaze. zemoaRniSnulidan  gamomdinare, 
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cxadia, rom specialistebma amgvari betonebis warmoeba 

miakuTvnes `maRal teqnologiebs~.  

amJamad saqarTvelos samSeneblo bazarze Semotanili 

superplastifikatorebi SeiZleba klasificirdes ZiriTadad  ori 

niSnis mixedviT: masalebis Sedgenilobis da cementis sistemaze 

moqmedebis meqanizmis ZiriTadi efeqtis mixedviT. meore niSnis 

mixedviT sp-ebis klasifikacia ufro sarwmunoa, radgan 

maplastificirebeli Tvisebebis mqone yoveli axali masalis 

aRmoCenisas Zneldeba Sedgenilobis mixedviT maTi dajgufeba. 

amave TavSi ganxilulia TviTSemWidroebadi betonebi, 

romelTa miReba SesaZlebeli gaxda axali Taobis 

maplastificirebeli danamatebis gamoyenebiT. 1981 wels iaponurma 

firmam ,,Nippon Shokobai’’  pirvelma daapatenta plastifikatori 

polikarboqsilatis fuZeze. amis Semdeg daiwyo kvlevebi am 

fuZeze plastifikatorebis warmoebisa. es plastifikatori 

amcirebs narevis wyalmoTxovnas 40%-mde. cnobilia, rom 

plastifikatorebi lingosulfonaftebis fuZeze amcireben 

wyalSemcvelobas 5-15%-iT, xolo sulfonaftalinformaldehidis 

bazaze 15-25%-iT. ruseTSi plastifikatorebs polikarboqsilatebis 

gamoyenebiT uwodeben hiperplastifikatorebs. cnobilia italiuri 

warmoebis hiperplastifikatorebi Policarbodal 1000, Policarbodal 800, 

iaponuri plastifikatori AQVALOC HW-1. monoliTuri dabetonebis 

dros gamoiyeneba Sika Viscocrete -3088, Sika Viscocrete -1030, xolo 

TviTSemWidroebadi betonebisaTvis specialurad gankuTvnilia 

Sika Viscocrete-20HE da Sika Viscocrete-3. 

superplastifikatorebi awesrigeben betonis narevis 

teqnologiur Tvisebebs. isini arian organuli warmoSobis 

polieleqtrolitebi, romelTa ZiriTad funqcias warmoadgens 

heterogenur sistemebSi qimiuri aris disperhireba. maTi Setana 

betonis narevSi saWiroa teqnologiuri Tvisebebis 

regulirebisaTvis da agreTve ,,reoplastikuri’’ betonis 

narevebis misaRebad, romlebic xasiaTdebian dabali wyalcementis 

fardobiT, araganSrevadobiT da maRali koheziiT. 
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mSeneblobaSi axali ambiciuri proeqtebis gamoCenam 

(dakidebuli xidebi iaponiaSi da CineTSi, msxvili hidroteqnikuri 

da satransporto nagebobebi HholandiaSi, germaniaSi da sxva) 

gazarda moTxovna gansakuTrebiT maRali simtkicis betonebze (80-

150 mpa da meti). aseTi konstruqciebis asagebad saWiro gaxda 

didi moculobebis sxmuli narevebis gamoyeneba. xSir 

SemTxvevebSi dabetonebis obieqtebis Zlierma daSorebam betonis 

narevebis momzadebis adgilebidan, xmeleTidanac ki (zRvebi, 

mdinareebi), aucilebeli gaxada axali teqnologiebis danergva, 

droisa da SromiTi danaxarjebis Semcireba betonis narevis 

transportirebaze, Semkvrivebaze da a.S. aseve proeqtiT 

moTxovnili iqna betonis maRali simtkice misi gamyarebis 

adreul stadiaze.  

aRniSnuli amocanebis Sesrulebas xeli Seuwyo Teoriulma 

gamokvlevebma da praqtikulma danergvebma, romlebic Semdeg 

mimarTulebebad Camoyalibda: 

- maRali simtkicis betonebis misaRebad multifraqciuli  

Semvsebebis gamoyeneba; 

- masalis simtkicis, korozia da bzarmedegobis asamaRlebeli 

mikro da ultradispersuli danamatebis gamoyeneba; 

- betonis sxmuli narevebis reologiuri Tvisebebis marTva; 

- betonis Tvisebebis regulirebisaTvis axali tipis qimiuri            

modifikatorebis Seqmna. 

1986 wels iaponelma profesorma hajime okamuram (koCis    

universiteti), SeimuSava axali betonis narevis Sedgeniloba, 

romlis meSveobiT SesaZlebeli gaxda rTuli formis da xSirad 

daarmaturebuli elementebis dabetoneba ganSrevebis gareSe. 

gamyarebul betons axasiaTebda maRali simtkice (>60 mpa) da 

xanmedegoba. okamura gamovida iniciativiT miRebul axal masalas 

darqmeoda - `TviTSemWidroebadi betoni~ (TSb) – Самоуплотняющийся 

бетон  (СУБ) – Self-Compacting Concrete (SCC).   

TviTSemWidroebadi betonis deformaciulobis maRali 

xarisxi da vibrirebis gamoricxva sagrZnoblad aumjobesebs 
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betonis konstruqciebis xarisxs da gvaZlevs upiratesobas 

mSeneblobis dizainsa da teqnologiur procesebSi. TSb-is 

receptura gansxvavebulia ara mxolod axali Taobis danamatebis 

(polikarboqsilatebi) gamoyenebis gamo narevis momzadebisas, 

aramed TSb-is Sedgenilobis daproeqteba moiTxovs Semvsebebis 

granulometruli Sedgenilobis optimizacias da mikroSemvsebebis 

danergvas. cxadia, dasayalibebeli konstruqciebis Tvisebebis 

prognozireba betonmcodneobis dargSi moRvawe mkvlevarebis 

winaSe mdgar rTul amocanas warmoadgens. 

uaxloes perspeqtivad unda iqces maRalefeqturi 

regulatorebis Seqmna, romlebic betonis Sekvras da gamyarebas 

Seuwyobs xels. dReisaTvis gamoyenebuli qloridis safuZvelze 

damzadebuli gamyarebis damaCqareblebs aqvT rigi SezRudvebi, 

romlebic dakavSirebulia betonis damcavi Tvisebebis 

SemcirebasTan armaturasTan mimarTebiT. 

erT-erTi perspeqtiuli mimarTuleba XXI saukunis 

samSeneblo masalaTmcodneobaSi aris iseTi masalebis Seqmna, 

romelTac eqnebaT liTonTan, keramikasTan da polimerTan 

miaxloebuli axali Tvisebebi. es seriozuli amocana gadaWrili 

iqneba, Tu gamoviyenebT specialuri daniSnulebis kompleqsur 

modifikatorebs. es masalebi  unda gamoirCeodnen maRali 

simtkiciT gaWimvaze Runvisas da agreTve zemaRali  simtkiciT 

kumSvis dros. mZime betonis ganviTarebis zogadi mimarTuleba 

uaxles aTwleulSi mdgomareobs misi fizikur-teqnikuri 

Tvisebebis gaumjobesebaSi dRevandel donesTan SedarebiT; 

energiis xarjis da Sromatevadobis SemcirebaSi sawarmos yvela 

teqnologiur gadamuSavebaze, bunebrivi mineralebis resursebis 

Senaxvasa da msxviltonaJiani mineraluri narCenebis ufro 

aqtiur gamoyenebaSi. 

meore TavSi (Sedegebi da maTi gansja), ganxilulia msb-ebis 

da TSb-ebis adgilobrivi sanedleulo baza; moyvanilia maTi 

fizikur-teqnikuri Tvisebebi, gavrcelebis are da gamoyenebis 

sferoebi. saqarTveloSi mravlad moipoveba iseTi inertuli 
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masalebi, romelTa gamoyeneba maRali simtkicis betonebis 

misaRebad metad xelsayrelia. aseTi karierebia, magaliTad: s. 

Tamarisis, xram-imiris, kolobanis, Colabauris, kursebis da 

wyurgilis karierebi. magaliTisaTvis: s. Tamarisis inertuli 

masalebis sabado mdebareobs 5 km-Si. marneulis rk. sadguridan. 

naSromSi  gamokvleulia da cxrilebis saxiT naCvenebia aRniSnuli 

karierebis masalebis fizikur-meqanikuri maxasiaTeblebi. 

analogiuradaa Seswavlili da daxasiaTebuli sxva karieris 

masalebic. 

ganxilulia Semkvreli nivTierebebi – portlandcementebis 

da danamatebiani portlandcementebis saxeobebi da maTi fizikur-

meqanikuri maxasiaTeblebi; gamoyenebis Taviseburebebi da 

dozireba. Aaseve ganxilulia maplastificirebeli danamatebis da 

mikroamvsebebis mravali saxeoba da maTi moqmedebis meqanizmi; 

warmoebis narCenebis gamoyenebis SesaZleboba maRali simtkicis 

da TviTSemWidroebad betonebSi. 

naSromis mesame TavSi ganxilulia maRali simtkicis 

betonebis Sedgenilobebis SerCeva ZiriTadad bazaltisa da 

granitis RorRze, sxvadasxva saxis cementebisa da danamatebis 

gamoyenebiT. 

gamokvleulia Semvsebebis granulometruli Sedgeniloba da 

fizikur-teqnikuri maxasiaTebelebi; monacemebi Setanilia cxrilebSi. 

Seswavlilia agreTve `haidelbergcementis~ kaspis cementis 

qarxnis produqtis samSeneblo teqnikuri Tvisebebi. Mmisi 

aqtivoba gamoyenebis momentisaTvis Seadgenda 480 kgZ/sm2-s. 

eqsperimentebisaTvis gamoyenebuli iyo betonis narevSi 

qimiuri danamati superplastifikatori viskokreti   SF-18. maRali 

efeqturobis superplastifikatori viskokret  SF-18 warmoadgens 

mesame Taobis superplastifikators. is aris unikaluri, 

mravalmxrivi,  gansakuTrebiT efeqturia narevSi dasamateblad. 

is uzrunvelyofs wylis raodenobis Semcirebas, rac iwvevs 

narevis Tvisebebis gaumjobesebas, vRebulobT maRali simtkicis 

betons, romelic aris advilad Cawyobadi, Zalze mcirea am 
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betonis wyalSeRwevadoba, Seklebis xarisxi da a.S. am 

superplastifikatoris gamoyenebiT cementis xarji mcirdeba 30%-iT. 

indikatorebze anaTvlebis aRebis Semdeg gamoangariSebulia 

betonis grZivi deformaciebis saTanado mniSvnelobebi TiToeuli 

anarevis nimuSebisaTvis da dadgenilia drekadobis modulis 

mniSvnelobebi. cxril 1-Si da cxril 2-Si warmodgenilia 

bazaltis da granitis Semvsebebze damzadebuli betonis 

nimuSebis simtkiceebis da  drekadobis modulis mniSvnelobebi 

calkeuli seriebis mixedviT.  

cxrili 1 

bazaltis betonis fizikur – meqanikuri maxasiaTeblebi 

#/ 

# 

Kkuburi 

simtkice 

mpa 

Pprizmuli 

simtkice 

mpa 

simtkice 

gaWimvaze 

Runvisas 

mpa 

drekadobis 

moduli 

Mmpa 

Ddanamatis 

saxe da 

raodenoba 
SeniS-

vna 

1 51.75 42,08 4,5 37620 udanamato  

2 62,25 46,68 6,3 38700 Sika FFN1,5%  

3 59,00 44,26 5,8 39500 Sika FFN 2%  

4 64,85 48,24 6,5 40215 Sika FFN 1%  

5 55.80 45,39 5,3 38200 Sika 300  1%  

6 65.20 48,00 6,5 40800 Sika300 1,5%  

7 66.43 54,00 6,8 41400 Sika 300 2%  

 

cxrili 2 

granitis   betonis fizikur – meqanikuri maxasiaTeblebi 

#/ 

# 

Kkuburi 

simtkice

mpa 

Pprizmuli 

simtkice 

mpa 

simtkice 

gaWimvaze

Runvisas 

mpa 

drekadobis 

moduli 

Mmpa 

Ddanamatis 

saxe da 

raodenoba 

SeniS-

vna 
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1 52,33 39,0 6,1 41500 udanamato  

2 55.60 43.0 6,2 43221 Sika  FFN 1,5%  

3 63.40 48,6 7,2 44500 Sika  FFN 2%  

4 58.10 45,7 6,4     43750 Sika  FFN 1%   

   

bazaltis Semvsebze damzadebuli betonis me-2 anarevis 

nimuSebis 28 dRiani nimuSebis kumSvaze gamocdis diagrama 

naCvenebia suraT 1-ze.  

              

sur. 1. bazaltis betonis kumSvaze    gamocdis diagrama 28-e dRes.  
1. udanamato; 2. viskokreti –SF18 ‐ 0.8% danamatiT; 3. viskokreti –SF18 -

1% danamatiT; 4. viskokreti –SF18 - 1.5% danamatiT.  
 

betonis nimuSebis kumSvaze simtkicis zRvris damokidebuleba 

maplastificirebeli danamatis raodenobaze me-7, 28-e, me-60 da 90-

e dRiani gamyarebis Semdeg naCvenebia sur. 2-ze. 
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1- me-7 dRe

2- 28-e dRe

3 - me-60 dRe

4 - 90-e dRe

 

sur. 2. bazaltis betonis kumSvaze simtkicis zRvris  
   damokidebuleba danamatis raodenobaze.  
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sur. 3. bazaltis betonis kumSvaze gamocdis diagrama. 

danamati 1.5%; narevi #1.  

1) me-7 dRe; 2) 28-e dRe. 

 

betonis simtkicis Sefaseba gaWimvisas gvexmareba gavigoT 

rkinabetonis qcevis xasiaTi sxvadasxva datvirTvebis zemoqmedebis 

dros, miuxedavad imisa, rom konstruqciebis angariSisas Zalian 

xSir SemTxvevaSi ar iTvaliswineben betonis simtkices gaWimvis 

dros. 

eqscentrisitetis zemoqmedebis gareSe, pirdapiri gamWimavi 

Zalebis modeba nimuSze misi gaWimvaze gamocdisas Zalian Znelia. 

amasTan erTad is rTuldeba damatebiTi meoradi Zabvebis 

zemoqmedebiT. 

amgvari sirTuleebis gamo sasurvelia gaizomos betonis 

simtkice gaWimvaze dauarmirebeli betonis prizmis Runvaze 

gamocdiT. Teoriulad maqsimaluri gamWimavi Zabva, romelic 

iqmneba gamosacdeli prizmis qveda nawilSi, cnobilia rogorc 

simtkicis zRvari Runvaze. es gansazRvra Teoriis im warmodgenas 

eTanadeba, rom Zabva neitraluri RerZidan daSorebis 

proporciulia.  

Runvaze gamosacdelad damzadebuli iqna prizmis formis 

4X4X16 sm zomis betonis nimuSebi. betonis Sedgeniloba, 
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damzadebisa da dayalibebis teqnologia, nimuSebis gamocda 

warmoebda ГOCT -10180 moTxovnebis Sesabamisad.  

nimuSebis gamocda Runvaze warmoebda wnexze INSTRON 1115, 

romelic aRWurvilia Runvaze gamosacdeli specialuri 

mowyobilobiT (sur. 3). nimuSebi Tavsdeboda specialur sadgamze, 

or sayrden wertilSi da datvirTvis modeba xdeboda nimuSebis 

Sua wertilSi, (centraluri datvirTva).  

 

        

 

      sur. 3.  nimuSebis gamocda gaWimvaze Runvis dros 

 

nimuSebis CaRunvis gadaadgilebis registracia warmoebda 

specialuri eqstenzometrebiT, romelic magrdeboda nimuSze 

datvirTvis modebis qveda wertilSi da romelic mWidrod 

ekvreboda gamosacdeli nimuSebis qveda zedapirs. 

datvirTvis registraciisaTvis gamoyenebuli iyo 

eleqtronuli dinamometri, romlidanac informacia miewodeboda 

registraciis pults da erTdroulad mimdinareobda rogorc 

CaRunvis sididis mniSvnelobis, ise datvirTvis zemoqmedebis 

Cawera koordinatebSi p – h.  

bazaltis Semvsebze damzadebuli betonis Runvaze gamocdis 

Sedegebi asaxulia sur. 4-ze moyvanil grafikebze. 
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sur. 4.  bazaltis Semvsebze damzadebuli betonis Runvaze  

gamocdis Sedegebi 
 

betonis nimuSebis gamocda grexaze. betonis nimuSebis 

grexaze gamosacdelad damzadebuli iqna 4X4X16 sm zomis prizmis 

formis  nimuSebi, sadac Semvsebad gamoyenebuli iyo bazaltis da 

granitis SedarebiT wvrili fraqciis (14-16 mm zomis) inertuli 

masalebi. danamatebad  gamoyenebuli iyo  Sika FFN  da Sika 300.   

xelsawyo, romelSic xdeboda nimuSebis Camagreba 

gamosacdelad, mocemulia sur. 5-ze. am xelsawyos erTi bolo 

aris xistad Camagrebuli, xolo meore bolos SeuZlia ibrunos 

n-3600-iani kuTxiT. mbrunavi momentis Sesaqmnelad datvirTvis 

modeba warmoebs mrgval diskze, romelic xistad aris 

SeerTebuli moZrav nawilTan. mrgvali diskos napirze 

Camagrebuli bagiris gadaadgilebiT xdeba misi mobruneba, rac 

Tavis mxriv abrunebs moZrav nawils da romlis Semotrialebac 

iwvevs masSi Camagrebuli nimuSebis grexas. xelsawyos moZrav 

nawilSi damagrebulia saaTis tipis indikatori, romelic 

gviCvenebs grexi elementis mobrunebis kuTxes.  mTlianad  es 

xelsawyo magrdeba wnex INSTRON 1115-is qveda sadgarze, xolo 

zeda sadgaris momWerebze magrdeba bagiri, romelic 

SeerTebulia mrgval diskosTan, romelic Tavis mxriv xistad 

aris SeerTebuli xelsawyos mbrunav nawilTan. bagiris daWimvis 

Zala,  igivea rac grexi datvirTva. 
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sur. 5.  grexvaze nimuSebis gamosacdeli xelsawyo 

 
     xelsawyoze modebuli mgrexi momenti fiqsirdeba wnexis 

Camweri meqanizmis saSualebiT, xolo mobrunebis kuTxis aTvla 

warmoebs indikatoris Cvenebis mixedviT. xolo Zvris kuTxe  Y=lϕ; 

gamocdili nimuSebis ganivkveTi iyo kvadratuli. sur. 6-ze  

moyvanilia bazaltisa da granitis nimuSebis mgerxi momentis  

mobrunebis kuTxeze damokidebulebis grafiki. maqsimaluri Zala 

iangariSeba formuliT: 3b
M
⋅

=
α

τ , maqsimaluri Zala 3b
M
⋅

=
α

τ  

=400kgZ.  
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sur. 6. bazaltis nimuSebis  grexvaze gamocdis Sedegebi 

1.  □-- ---udanamato;  2.  ο --- SIKA 300   1%; 3  ■  ---SIKA 300  2%. 
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Cvens mier aseve gaangariSebul iqna TviTSemWidroebadi 

betonis Sedgenilobebi, rogorc zestafonis feroSenadnobTa 

qarxnis filtrebSi dagrovili aqtiuri siliciumis orJangis 

Semcveli mtvris, aseve norvegiuli warmoebis produqtis – 

mikrokaJmiwis gamoyenebiT. zestafonis feroSenadnobTa qarxnis 

narCenis qimiuri Sedgenilobis Sedareba axlo sazRvargareTis 

qveynebis analogiuri qarxnebis naCvenebia cxrilebSi 3 da 4. 

TviTSemWidroebadi betonis misaRebad Cvens mier 

gamoyenebuli Semvsebebi akmayofileben EN 206-1-is moTxovnebs, 

cementi Tavisi maxasiaTeblebiT Seesabameba EN 1971-s, danamatebi 

akmayofileben EN 934-2000-is moTxovnebs. 

TviTSemWidroebadi betonebis nimuSebi damzadebuli iqna 

oTxi narevisagan, sadac danamatebad gamoyenebuli iyo 

superplastifikatori Viscocret SF 18% da q. zestafonis 

feroSenadnobi qarxnis brZmedis Rumelis filtrebSi dagrovili 

silikomanganumis mtveri, romelSic mikrokaJmiwis Semadgenloba 

iyo 25,2 da 35,4%. TiToeuli narevisagan damzadebuli iqna 15-15 

cali kubis formis da 9-9 cali prizmis formis nimuSebi. 

cxril 5-Si naCvenebia TviTSemWidroebadi betonis 

sxvadasxva Sedgenilobebi da maTi simtkiceze gamocdis Sedegebi. 

rogorc cxrilidan Cans, rac ufro maRalia feroSenadnobTa 

qarxnis mtverSi mikrokaJmiwis odenoba, miT maRali simtkicis 

miiReba TviTSemWidroebadi betoni. 

Cvens mier miRebuli koreqtirebuli TviTSemWidroebadi 

betonis narevisagan erT-erTma samSeneblo kompaniam daamzada 

sacdeli saeqsperimento partia 6 m3 moculobis, romelic 

dayalibebuli iqna vibraciis gareSe. miRebuli konstruqciis 

zedapiri aRmoCda maRali xarisxis, xolo betonis simtkicem 28 

dReze miaRwia 60 mpa.  



cxrili 3 
feroSenadnobTa warmoebis ultradisperuli narCenebis  qimiuri Sedgenilobebi 

  Kkomponentebis Semcveloba, %-Si mikroSemvsebis 
warmoSoba 

Mmikrogamajereblis 
  dasaxeleba SiO2 Fe2O3 AAl2O3 CaO MgO K2O+Na2O MnO SO3 

novokuznecki ferosiliciumi 89,7 2,0 1,7 2,5  1,76 O1,89  _ 0,3 
Celiabinski ferosiliciumi 89,2 2,84 1,68 2,1  1,75  1,43  _ 0,5 

ermaki ferosiliciumi 70,1 3,43 2,03 11,4  0,9  0,9  _ 0,4 
aqtiubinski ferosiliciumqromi 66,1 2,2 1,3 0,44 14,65  1,8  _ 4,2 
zestafoni silikomanganumi 25,2 2,64 4,27 18,6  4,0  2,1 35,8 4,2 
zestafoni silikomanganumi 35,4 2,3 3,86 4,58  4,2  2,4 39,1 3,4 
Tbilisi nacarwataci 58,8 5,5 31,4 0,2  1,0  2,2  _ 0,1 

                            
 cxrili 4 

feroSenadnobTa warmoebis ultradisperuli narCenebis zogierTi 
fizikur-teqnikuri maCvenebeli 

Mmwarmoebeli 
qarxana 

novokuz-
necki 

Celiabinski ermaki aqtiubinski zestafoni zestafoni 

Uultradispersuli 
narCenebis saxeoba 

ferosili-
ciumi 

ferosiliciumi ferosili-
ciumi 

ferosili-
ciumqromi 

silikoman-
ganumi 

silikoman-
ganumi 

SiO2‐is Semcveloba, %-
Si 

 
89,7 

 
89,2 

 
70,1 

 
66,1 

 
25,2 

 
35,4 

hidravlikuri 
aqtivoba 

 
98 

 
94 

 
58 

 
40 

 
14,2 

 
25 

wyalmomTxovneloba 40 33 137 43 26 33 
nayari zogadi 
simkvrive, kg/m3 

   
  260 

 
   228 

 
 130 

 
   266 

  
   621 

   
  800 

xvedriTi zedapiri, 
sm2/g 

20 000 – 
25 000 

20 000 – 
22 000 

25 000 
50 000 

20 000 – 
22 000 

8 000 – 
10 000 

12 000 – 
14 000 
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cxrili 5 
TviTSemWidroebadi betonis nimuSebis kumSvaze gamocdis Sedegebi 

 
 

bazaltis 
qviSa kg 

kvarcis
qviSa 
kg 

bazaltis 
RorRi kg 

danamatebi 
# 
# 

c
em
en
t
i 

kg
 

w
ya
l
i 

l
 

0-0.25 
mm 

2.5-5 
mm 

0-0.125 
mm 

5-10 mm 
10-14 
mm 

super plasti-
fikatori  

SF 18% 

mikrokaJmiwa 
kg 

ni
mu

S
is

 
mo

c
u
l
o
b
is

 
ma
s
a 
kg

/m
3 

w
/c
 f

ar
d
o
b
a 

b
et

o
ni

s
 

g
an
T
x
ev
is

 
d
ia
me
t
r
i 

s
m 

b
et

o
ni

s
 

s
im
t
ki
c
e 

28
-e
 d

R
ez

e 
mp
a 

1 320 190 600 320 - 820 - cementis 2% 
70 

(zestafoni) 
2.514 0.59 45 38.9 

2 350 175 400 400 - 1020 - cementis 2% 
100 

(zestafoni) 
2.515 0.50 50 

 
55.5 

3 420 180 270 350 280 590 340 cementis 1.5% 
80  

(norvegia) 
2.517 0.43 63 63.5 

4 480 210 260 220 430 530 340 cementis 1.5% 
90  

(norvegia) 
2.507 0.44 65 65.8 
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amJamad mimdinareobs intensiuri Zieba TviTSemWidroebadi 

betonis misaRebi danamatebis iafad Semotanaze. Ggarda amisa, 

mniSvnelovania agrTve adgilobrivi narCeni produqciis, 

mikrodispersuli maRalaqtiuri kaJmiwis Semcveli danamatebis 

(Tboeleqtrocentralis nacrebi, fSq mtveri da a.S. farTod 

gamoyeneba. 

meoTxe TavSi mocemulia sworkuTxedis formis ganivkveTiani 

prizmuli Reros grexis amocanis Teoriuli gaangariSeba. rogorc 

cnobilia betonis da rkinabetonis konstruqciebis gaangariSeba 

damokidebulia eqsperimentuli Sedegebis da Teoriuli 

monacemebis mniSvnelobaze. masalis Teoriuli simtkicis dadgena 

xdeba klasikuri drekadobis Teoriis meTodebis saSualebiT, 

xolo misi teqnikuri simtkice ki eqsperimentebis (nimuSebis 

gamocdis) mixedviT. 

 Cvens mier Catarebuli eqsperimentis (sworkuTxa ganivi 

kveTis prizmuli Reros grexaze) SemowmebisTvis ganxilulia 

sworkuTxa formis ganivkveTiani prizmuli Reros grexis sivrciTi 

amocanis gadawyveta im konkretuli SemTxvevisaTvis, rodesac 

Reros boloebs gadaecema urTierTsawinaaRmdegod mimarTuli 

mgrexi momenti, Reros boloebze damagrebuli (dawebebuli) 

absoluturad xisti diskoebis saSualebiT, rogorc es 

miRebulia samSeneblo praqtikaSi betonis nimuSebis gamocdisas.  

 analizuri amoxsnis praqtikuli mniSvneloba imaSi 

mdgomareobs, rom nimuSis daZabul-deformirebuli mdgomareobiT 

miRebuli suraTi Cawerili uganzomilebo sidideebSi saSualebas 

iZleva mTlianad gamoiricxos eqsperimetiT miRebul Sedegebze 

samaStabo efeqtis gavlena, rac gulisxmobs imas, rom msgavsi 

(aratoldidi) figurebis daZabul-deformirebuli mdgomareobis 

dasafiqsireblad gamoyenebuli unda iqnas kanoni ori mesamedis 

Sesaxeb, anu konstruqciis zomebis Secvlis Sedegad 

daZabulobac unda Seicvalos am kanonis mixedviT.  

 dasmuli sivrciTi amocanis amoxsna advilad miiRweva, Tu 

misi ganxilvisas klasikuri drekadobis Teoriis nacvlad 



gamoviyenebT i. RuduSauris mier damuSavebuli drekadobis 

Teorias Cveulebriv diferencialur gantolebebSi. amocanis 

gadawyvetisas SemoviRoT uganzomilebo sidideebi (nax. 7) 

                              1x x / a, y y / b, z z / h, h / a η , h / b η .= = = = =
r r r

2

sadac  da  Reros ganivkveTa zomebia, xolo  _ ki Reros 

(nimuSis) sigrZe (simaRle). 

2a 2b 2h

gadamwyvet gantolebaTa sistema uganzomilebo sidideebSi 

warmogvidgeba Semdegi saxiT:   

wonasworobis gantolebebi: 
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deformaciaTa gantolebebi: 
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sadac E  gansaxilveli sxeulis masalis drekadobis modulia; υ  

_ puasonis koeficienti. 

 miRebuli (1)-(9) cxra kerZowarmoebuliani diferencialuri 

gantolebaTa sistemidan ganisazRvreba 9 saZiebeli sidide. 

kerZod, Sinagani Zabvebis eqvsi komponenti:  da 

gansaxilveli drekadi sxeulis nebismieri materialuri 

x y z xy xz yzσ , σ , σ , τ , τ , τ
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wertilis gadaadgilebis veqtoris sami mdgeneli: u, ν, w

η

. amitom 

cxra diferencialur gantolebaTa sistema sakmarisia imisaTvis, 

rom gansazRvruli iqnas cxrave saZiebeli sidide. 

 ganvixiloT prizmuli Reros grexaze sivrciTi amocana, 

rodesac H-is toli mgrexi momentebi gadaecema Reros mis 

boloebze damagrebuli (dawebebuli) xisti diskebis saSualebiT 

(nax. 7).  

 

 

 

 

 

 

 

 

 

 

nax. 7. prizmuli formis Reros grexaze sivrciTi amocanis  
     saangariSo sqema, rodesac H sididis gare mgrexi momentebi  
     gadaecema mis boloebze damagrebul (dawebebuli   

absoluturad xist diskebs). 
 

miRebuli maTematikuri algoriTmis ricxviTi realizaciis 

mizniT Sedgenilia programa kompiuterisaTvis, romelic 

saSualebas iZleva Reros geometriuli maxasiaTeblebis  da  

nebismieri mniSvnelobebis konkretul SemTxvevebSi gansazRvruli 

iqnas Sinagani Zabvebis komponentisa da 

1 2η

u, ν, w  gadaadgilebis 

ricxviTi mniSvnelobebi mis nebismier wertilSi.  

eqsperimentiT miRebulia, rom rodesac φ =2. bazaltis 

SemTxvevaSi mgrexi momenti Mgr=155 kg.sm, xolo granitis 

SemTxvevaSi mgrexi momenti Mgr=200 kg.sm. maSasadame miRebuli 

mgrexi momentis mixedviT Teoriuli gamoTvliT maqsimaluri 

mxebi Zabvebi: 

xzτ =(bazalti)=1.55486 2.10  155/83=9.414191kg/sm2 

xzτ =(graniti)=1.5486 2.10  200/83=12.147344kg/sm2 
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eqsperimentiT miRebuli mxebi Zabvebi: 

             =(bazalti)= 155/0.210 43=11.53271kg/sm2 xzτ

                  =(graniti)= 200/0.210 43=14.88095g/sm2. xzτ

sxvaoba Teoriuli Sedegs da eqsperimentalur Sedegs 

Soris Seadgens 18%-s, rac dasaSvebia. 

meoTxe TavSi mocemulia TviTSemWidroebadi betonis 

TviTRirebulebis kalkulacia 

produqciis TviTRirebuleba ganisazRvreba sakalkulacio 

cxrilis mixedviT, masSi CamoTvlili xarjebis SejamebiT. 

sakalkulacio cxrilis 1...9 muxlebSi mocemulia 

TviTSemWidroebadi   B50  klasis betonis nedleuli masalebis, 

saTbobis da energiis xarji. aRniSnuli masalebis xarji 

iangariSeba progresuli xarjviTi normebisa da wliuri 

mwarmoeblurobis mixedviT.   

 

 

 

cxrili 6 
Pproduqciis TviTRirebulebis kalkulacia, sakalkulacio 

erTeuli TviTSemWidroebadi  B50 klasis betoni 

danaxarjebi wliur 
produqciaze 

danaxarjebi 
salkalku-

lacio 
erTeulze 

№
№ 

 
sakalkulacio 

muxlebis 
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ganz. 
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ar
i 

r
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d
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o
b
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l
ar
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S
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T
vi
T
R
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u
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s
t
r
u
qt

u
r
a 

 1. nedleuli da 
masalebi 
a) portlandcementi 
b) bazaltis RorRi 
g) qviSa 
d) superi SF‐18 
e) f.S.q mtveri 
v) wyali 

 
  
  t 
  m3 
  m3 
litri 
  t 
  t 

 
 
 5760 
 6840 
 7320 
84000 
 1200 
 1920 

 
 
 180 
 20 
 30 
 2,5 
 20 
 8,4 

 
 
1036800 
 136800 
 219600 
 210000 
 24000 
 16128 

 
 
 0,48 
 0,57 
 0,61 
  7 
 0,1 
 0,16 

 
 
 86,4 
 11,4 
18,30 
17,50 
  2,0 
 1,34 

 

 sul nedleulsa da 

masalebze 

   1643328   136,94  

2. damxmare masalebi,     32867    2,74  
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2% 

4. energia teqn. Mmizn.  kvt 158000 0,184  29072    2,42  

5. ZiriTadi muSebis 

ZiriT. da damateb. 

xelfasi 

lari    51177    4.27  

6. mowyob. Senaxvis da 

eqspluat. xarjebi  

lari    95878    7,99  

7. saamqros xarjebi lari    132422    11,04  

 saamqro 

TviTRirebuleba 

lari   1984744   165,40  

8 wuniT gamowveuli 

xarjebi  

lari    4140    0,34  

9. saerTo saqarxno 

xarjebi 

lari    39695    3,31  

 sruli TviTRire-

buleba  

lari   2028579   169,05  

 

amgvarad, 1m3 B50  klasis TviTSemWidroebadi betonis 

TviTRirebulebaa 169,05 lari. 

1m3 betonis gasayidi fasi formirdeba gegmiuri dagrovebis 

(8%) da damatebiTi Rirebulebis gadasaxadis damatebiT (15%). 1m3 

produqciis gasayidi fasia – 200 lari. 

daskvnebi 
 

1. gamokvleulia bazaltisa da granitis bazaze miRebuli 

maRali simtkicis betonebis simtkicis da deformaciis 

maxasiaTeblebi, kumSvaze, gaWimvaze Runvisas da grexaze 

gamocdis  dros. Ggamocdis Sedegad miRebuli fizikur-

meqanikuri maCveneblebi gacilebiT umjobesia Cveulebrivi 

mZime betonebis analogur maCveneblebTan SedarebiT. 

2. naCvenebia bazaltisa da granitis bazaze miRebuli maRali 

simticis betonebis maxasiaTeblebze (simtkice, konusis jdena, 

deformaciuloba) sxvadasxva plastifikatorebis betonis 

masaSi sxvadasxva procentuli raodenobiT Seyvanis gavlena. 

3. gamokvleulia bazaltisa da granitis bazaze miRebuli 

maRali simticis betonis meqanikuri Tvisebebis cvlilebis 

xasiaTi drois mixedviT. miRebuli monacemebis analizi 
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gvaZlevs saSualebas davaskvnaT, rom adgili aqvs simtkicis 

intensiur matebas; 

4. miRebulia bazaltis Semvsebis bazaze, cement CEM32.5-is, 

qimiuri danamatebis viskokreti SF18-is da mikrokaJmiwis, 

agreTve zestafonis feroSenadnobTa qarxnis narCenis  

gamoyenebiT, TviTSemWidroebadi betonebi; 

5. naCvenebia, rom efeqturi superplastifikatorebis gamoyenebiT 

da cementis naklebi danaxarjiT 400-520 kg SesaZlebelia 

maRali simtkicis TviTSemWidroebadi (60 mpa) betonis miReba; 

6. maRali reologiuri Tvisebebis misaRwevad betonis masaSi 

efeqtur superplastifikatorebTan erTad aucilebelia 

wvrildispersiuli danamatebis damateba; 

7. SesaZlebelia betonis narevSi wvrildispersiuli danamatebis 

saxiT q. zestafonis feroSenadnobi qarxnis brZmedis sakvamle 

milis filtrebSi dagrovili silikomanganumis mtvris 

gamoyeneba, masSi manganumis raodenobis Semcirebisa da 

mikrokaJmiwis gamdidrebis Semdeg; 

8. dadgenilia betonis meqanikuri Tvisebebis cvlilebis xasiaTi 

gamyarebis drois mixedviT: 1 dRis, 7 dRis, 14 dRisa da 28 

dRis ganmavlobaSi; 

9. miRebuli Sedegebis analizi gvaZlevs saSualebas, rom 

damatebiT gamokvlevebis Semdeg (cocvadoba, wyalSeuRwevadoba, 

garemo pirobebis zemoqmedeba) rekomendacia gaewios samSeneblo 

kompaniebs aRniSnuli betonis praqtikaSi gamoyenebis Sesaxeb. 

10. sxvaoba Teoriuli gaangariSebiT da eqsperimentiT miRebuli 

Sedegebs    Soris icvleba 15-20%-iT.  

11. 1m3 B50  klasis TviTSemWidroebadi betonis TviTRirebulebaa 

169,05 lari. 1m3 betonis gasayidi fasi formirdeba gegmiuri 

dagrovebis (8%) da damatebiTi Rirebulebis gadasaxadis 

damatebiT.(15%). 1m3 produqciis gasayidi fasia – 200 lari. 
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Abstract 

The creation of the new materials with the new properties, close to the metal, 
ceramics and polymers is  one of prospective directions of concrete science of XXI 
century. This significant task can be solved using the special complex modifiers. 
These materials should be distinguished by high characteristics in deformations of 
different types. 
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The general direction of the heavy concrete advance  in nearest decade consists 
in improvement of its physical-technical properties comparatively to  present day 
level, decreasing of expenditure of energy and labor content in all the technological 
treatments , more active use of  natural mineral remains.  

The past century was characterized  by the increasing demand  of the concrete 
with the cement that represents the practically universal material with the 
distinguished physical-technical properties and whose significance increases again and 
again. 

For instance,  heavy concrete strength increasing (in MPa) has a following 
dynamics: 1913 – 30; 1940 – up to 40; 1960 – 50 to 60; 2000 -  up to 100. 

At present in advanced countries (USA, European Countries, Japan, Russia) 
the concrete consistence and the used process technology provides the concrete 
strength - greater than 100 MPa. Such concrete is used for construction of the unique, 
specific significance buildings, as are skyscrapers, long-span bridges and so on.  

Whilst in beginnings of the  past century mainly the classic heavy concretes 
and light-weight concretes with the light natural fillers were used, the present day  in 
construction  the concretes of different types and functions  are used: light-weight, 
honeycomb and fireproof  etc.  

Among this wide option, the heavy concrete is most spread and it consists the 
70% of all concretes manufactured. 

The technical advance in the concrete production mainly depends on the 
cement industry. In the past century, many different kind investigations were 
conducted to achieve the production of different type cements with the high 
characteristics.  30 different kinds of  cements are elaborated those correspond to the 
standard Гост10178.  The 80% of them has a construction use.  

The common technical progress in the science and technologies caused the 
adoption of many new discoveries into the concrete production that the concrete 
manufacturing brought to the new stage of the development and allowed  the 
production of  the concrete with the strength, greater the cement strength. Particularly, 
the creation and use of super-plasticizers and complex modifiers increased  the 
average and maximum strength of the concrete, together with the cement activity 
increasing.  

In last years the particular interest to use the  different remainders and modern 
industrial products as the concrete modifiers is noted. Particularly remainders of 
mineral fertilizers, petrochemical industry, metallurgy  etc. are used. This option is 
prospective and actual, because this can solve not only technical-economical issue, but 
ecological as well. 

The experience obtained in result of use of high strength concrete allowed the 
EU countries to create the normative basis: Production and use of high strength (up to 
130 MPa) concrete (EN 206). 

Along with increasing of the concrete strength, the significance is given to 
mechanical properties of the inert aggregates.  The particle form and sizes of the 
material used, as well as  the chemical interaction between  filler and cement matrix,  
should be  taken into the consideration. Whilst in case of the normal concrete the filler 
carries out the role of the inert material, in the concrete of the high strength, the 
quality and properties of  the filler have  influence on the concrete strength increasing.  

The construction is in progress in all the world, and in the Georgia as well. The 
particular significance is given to finding and use of the new high effective materials.  
One of these materials is the self-compacting concrete. 
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The technology of the high strength self-compacting concrete was elaborated 
by the Japan scientists in 80th 0f XX century. The elimination of technological defects 
in the massive hydro-technical structures, that can have place in result of the concrete 
limited compaction, was the goal of manufacturing of self-compacting concrete. 

The development of the self-compacting concrete in the Japan was directed 
mainly to accomplishment of the concrete-casting in complex structures. The 
achievements of Japan specialists caused interest in Europe.  

The properties of self-compacting concrete, as the simple casting without the 
vibration, ensuring of the full filling the complex forms, decreasing of expenditure of 
energy and labor content, high quality surface of the structure are,  made it usable  not 
only in the objects of special significance, but in regular buildings as well. 

The reason why the builders are not using the self-compacting concrete is the 
lack of information about the technology of its manufacturing based on local materials 
and its use. 

Present work is the first stage of the scientific research of the technology of the 
high strength self-compacting concrete obtaining based on local materials, and their 
properties. 

 


