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Sesavali 
 

warmodgenili samuSao Seexeba stu-s gamoyenebiTi sagranto nominaciis 

saproeqto winadadebis #4 2013w. Sesrulebas Temaze ,, saqarTvelos 

energetikisa da soflis meurneobis ganviTarebisTvis saWiro pres-cementebis 

da TviTdawnexili wyalgaumtari betonebis miReba da kvleva”. 

xelSekruleba gaformebulia 6 TviT, 2013 wlis oqtombridan 2014 wlis 

martis bolomde. dafinanseba Seadgens 10 aTas lars (viTxovdiT programis 

srul Sesrulebas erTi wliT, 30 aTasi laris dafinansebiT). 

samuSao Sesrulebulia 2 etapad 3-3 TviT TiToeuli maTgani. reqtoratSi 

wardgenilia Sesabamisi 2 Sualeduri angariSi. 

problema Seexeba soflis meurneobis samelioracio sistemebis da 

hidroenergetikuli mSeneblobis ganviTarebis xelSewyobas. 

cnobilia, rom energetika da soflis meurneoba iTvleba saqarTvelos 

ganviTarebis prioritetul mimarTulebebad. 

hidroenergetikuli mSenebloba da melioracia warmoadgenen aRniSnuli 

prioritetuli mimarTulebebis ganxorcielebis ZiriTad saSualebebs. 

hidroteqnikur mSeneblobaSi didi mniSvneloba eZleva axali hes-ebis 

mSeneblobas da engurhes-is ZiriTadi sadawneo gvirabis aRdgena-

reabilitacias (2014 da Semdgom wlebSi). 

samelioracio sistemebis aRdgena da axlis mSenebloba agreTve iTvleba 

upirveles amocanad. es procesi ukve dawyebulia da gagrZeldeba uaxloesi 

4-5 wlis ganmavlobaSi da Semdgom etapzec. 

hidroteqnikur-samelioracio monoliTur mSeneblobaSi vrceldeba 

datkepnili betonis gamoyeneba (datkepna warmoebs vibro-damtkepni mZime 

specialuri manqanebiT). wyalgaumtari betonis nakeTobebis warmoeba ki 

rTuli da Zviri procesia da moiTxovs nakeTobebis wylis orTqliT 

xangrZliv damuSavebas, risTvisac saWiroa saqvabeebis ageba, saTbobis, 

elenergiis, orTqlis didi raodenobiT xarji, maRalkvalificiuri momsaxure 

personalis mozidva (an aRzrda),  dasaqmeba da sxva. 

stu-s silikatebis teqnologiis mimarTulebas (kaTedra #35) aqvs 

urTierToba energetikis da soflis meurneobis saministroebTan, engurhes-
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is, aWaris hes-ebis, mtkvar-hes-is da samelioracio kompaniebis 

xelmZRvanelobasTan, ris Sedegadac ikveTeba gafarToebadi cementebis 

gamoyenebis perspeqtivebi,  kerZod: 

 samelioracio sistemebSi wyalgaumtari Rarebis da arxis rkinabetonis 

filebis dasamzadeblad, xvrelebis, bzarebis da Sovebis Sesavsebad 

(mraval aTeul kilometrze) da sxva, 

 engur-hes-is sadawneo gvirabis aRsadgenad TviTdaZabuli betonis 

gamoyenebiT, 

 mtkvar-hes-is gvirabisTvis wyalgaumtari TviTdawnexili nakeTobebis 

dasamzadeblad. 

yvela aRniSnul SemTxvevaSi mizanSewonilia gafarToebadi pres-cementis 

gamoyeneba TviTdawnexili wyalgaumtari betonis misaRebad, rac 

gaTvaliswinebulia aRniSnul samecniero-kvleviT samuSaoSi. 

problema Seexeba  hidroteqnikur-samelioracio mSeneblobaSi 

wyalgaumtari nakeTobebis warmoebas da monoliTur mSeneblobas. 

arsebuli samelioracio sistemebis aRdgenisa da axlis mSeneblobisTvis 

saWiroa didi raodenobis rkinabetonis Rarebis da winaswar daZabuli 

rkinabetonis arxis filebis damzadeba (TiToeulis sigrZea 6 metri, yovel 

kilometrze saWiroa 167 cali Rari da 501 cali fila, maTgan 334 cali arxis 

or gverdze da 167 cali arxis Zirze). savaraudod, uaxloes periodSi 

yovelwliurad saWiroa ramdenime aTeul kilometrze Rarebis da arxis 

filebis aRdgena da axlis mSenebloba. maTi damzadeba da mSeneblobis 

uzrunvelyofa saWiro raodenobis adgilobrivi RarebiT da filebiT 

gadasaWrel problemas warmoadgens. miT umetes, rom amisTvis saWiroa 

saqvabeebis ageba, saTbobis, wylis orTqlis, elenergiis, damatebiTi 

muSaxelis da sxva saxis xarjis gaweva. 

aRniSnuli mizniT soflis meurneobis saministros winaSe dasmuli iyo 

sakiTxi speccementebis gamoyenebis Sesaxeb, romelic dadebiTi SefasebiT 

ganxiluli iyo ,,saqarTvelos gaerTianebuli samelioracio sistemebis 

kompaniaSi” (ix. danarTi 1). 
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problemis gadasaWrelad SeTavazebulia pres-cementebis gamoyeneba 

wyalgaumtari nakeTobebis dasamzadeblad yovelmxriv Sekrul mZlavr 

liTonis formebSi, romlebSic betonis swrafi gafarToebis gamo miiRweva 

TviTdawnexa, maRali simtkice, simkvrive da wyalgaumtarebloba wylis 

orTqlis da saqvabeebis gamoyenebis gareSe. es procesi SeiZleba 

ganxorcieldes Ria poligonebzec da maT Soris mSeneblobis konkretul 

adgilzec, rac Seamcirebs did manZilebze nakeTobaTa gadazidvis xarjebs 

da gamoaTavisuflebs satransporto saSualebebs. 

msgavsi sakiTxi Seexeba mtkvar-hes-is gvirabisTvis wyalgaumtari 

tiubingebis damzadebas iqve adgilze ukve arsebul formebSi (jer-jerobiT 

mSenebloba SeCerebulia). 

1997 wels engurhes-is ZiriTadi sadawneo gvirabis aRsadgenad 

gamoyenebulia Cven mier damzadebuli gafarToebadi cementi, romelic dRemde 

muSaobs kargad. 

 warmodgenili samuSaos ZiriTadi mizania miRebul iqnes iseTi 

Sedgenilobis gafarToebadi betoni, romelic yovelmxriv Sekrul mZlavr 

liTonis formaSi gamagrebis pirvel saaTebSi an erT dReSi mogvcems maRal 

simtkices (ise, rom SesaZlebeli iyos nakeTobis amoReba formidan, an formis 

gaxsna da nakeTobidan misi mocileba) da simkvrives, xolo Semdgom dReebSi 

gamagrdeba ufro metad da daakmayofilebs ama Tu im nakeTobisTvis saWiro 

klasis betonis moTxovnebs. 

aRniSnuli miznis misaRwevad saWiroa saTanado didi gafarToebis mqone 

komponentis da mis bazaze ki – saSualo sididis gafarToebis mqone 

speccementis miReba (maT Soris Ria poligonzec, rigiTi samSeneblo nayidi 

portlandcementis SereviT damzadebul gafarToebad komponentTan). 

aseTive SerCevaa saWiro engurhes-is (an sxva hes-ebis) TviTdawnexili 

betonebis misaRebad, gansakuTrebiT ki – adgilobrivi wvrili da msxvili 

Semvsebis gamoyenebis SemTxvevebisTvis (samegrelos, aWaris, samcxe-javaxeTis 

da sxva regionebis masalaTa gaTvaliswinebiT). 

problemis gadasawyvetad mTavaria gafarToebadi komponentis warmoebis 

aTviseba, romelic SesaZlebelia: Tbilisis elmavalmSenebel qarxanaSi (mcire 

raodenobiT), kavTisxevis cementis qarxanaSi (didi raodenobiT).  
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aris sxva variantebic, rac SeiZleba SevTavazoT dainteresebul 
investorebs.  

 
Catarebuli samuSaos Sedegad damuSavebulia da Seswavlilia: 
 

 gafarToebadi komponentebis Sedgeniloba, gamowvis reJimebi da sxva 

teqnologiuri parametrebi, Tvisebebi, 

 gafarToebadi pres-cementebis Sedgeniloba, Tvisebebi, 

 sxvadasxva Sedgenilobis da daniSnulebis gafarToebadi 

TviTdawnexili betonebis Tvisebebi gamoyenebis sferoebis 

gaTvaliswinebiT (nakeTobis warmoeba, monoliTuri mSenebloba, 

gruntis datkepna-gamagreba, Sovebis da bzarebis Sevseba da sxva). 

 pirvelad aris miRebuli sxvadasxva gafarToebis unaris mqone pres-

cementebis da pres-betonebis simtkiceebi da sxva maxasiaTeblebi 

samRerZa mimarTulebiTY gafarToebis SemzRudav garemoSi maTi 

gamagrebis pirobebSi.  

saqarTveloSi dabali gafarToebis (0,1-1,0%) mqone cementi iwarmoeba 

mcire raodenobiT (20-30 tona/wel.). igi ar gamodgeba pres-cementad da misgan 

TviTdawnexili betonis miReba SeuZlebelia, magram gamodgeba ujdomadi 

(ubzarebo) betonis misaRebad. 

gafarToebadi pres-betonis misaRebad saWiroa, rom pres-cementis 

gafarToeba iyos 5-10-jer meti, xolo gafarToebadi komponentis ki – kidev 

ufro meti. aseTi saxis arc-erTi masala saqarTveloSi (da amierkavkasiaSi) 

ar iwarmoeba, Tumca igi saWiroa axali aRniSnuli perspeqtiuli 

mimarTulebebis ganviTarebis mizniT. 

Cven xelT aris energetikis saministros mier gadmocemuli masala, 

romlis mixedviTac amerikeli axalgazrda specialistebi rekomendacias 

uweven saministros hidroteqnikur mSeneblobaSi gafarToebadi cementebis 

gamoyenebis Sesaxeb, rac Cven realurad gvaqvs gakeTebuli 1997 wels engur- 

hes-is ZiriTadi sadawneo gvirabis reabilitaciisTvis, xolo Cveni Sroma am 

sakiTxze gamoqveynebulia jer kidev 1971 wels sakavSiro JurnalSi 

,,hidroteqnikuri mSenebloba” (ix. danarTi 2). 
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winamdebare samuSaos Sesrulebis Semdeg miRebuli dadebiTi Sedegebi 

gamoyenebuli iqneba hidroteqnikur-samelioracio sistemebSi aRniSnuli 

miznebisTvis.  

damzadebulia 3-RerZa mimarTulebiT daxuruli liTonis mZlavri 

formebi Rarebis, milebis da simtkiceze gamosacdeli nimuSebis (5X5X5 sm) 

dasayalibeblad. 

dayalibebulia sxvadasxva diametris da sisqis mqone betonis milebi da 

Rarebi da rkinabetonis fila. 

miRebulia swrafmagrebadi da maRali markis betonebi, romelTa simtkice 

kumSvaze Seadgens: 

1 dRe-Ramis gamagrebis Semdeg 150-180, 

2 dRe-Ramis Semdeg 300-500 da 

28 dRe-Ramis Semdeg 500-700 kgZ/sm2. 

miRebulia dadebiTi Sedegebi. 
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I nawili 

1. ujdomadi da swrafmagrebadi cementebis gamoyeneba 

hidroteqnikur-samelioracio-wyalmomaragebis sistemebis 

nakeTobaTa modelebis dasamzadeblad 

 

cnobilia, rom amJamad saqarTvelos ekonomikis aRmavlobis samTavrobo 

prioritetul mimarTulebebad iTvleba – soflis meurneobis, hidro-

energetikis, mSeneblobis da sxva dargebis ganviTareba. 

soflis meurnebis aRmavlobisTvis aucilebelia samelioracio 

sistemebis ganviTareba (wyalsacavebi, Rarebi, milebi, sarwyav nagebobaTa 

arxebis filebi, torkret-betoni, sadrenaJe milebi, datborili da 

daWaobebuli gruntis SeSroba-gamagreba-likvidacia da sxva). msgavsi 

nakeTobebi saWiroa agreTve, regionuli ganviTarebis saministros samSeneblo 

samuSaoebisTvisac. 

hidroenergetikis ganviTarebisTvis aucilebelia wyalgaumtari betonis, 

gvirabebis tiubingebis, Rarebis, milebis da sxva nakeTobaTa damzadeba da 

agreTve specialuri hidroteqnikuri cementebis gamoyeneba (dabal-

tuteSemcveli, dabalegzoTermuli, sulfatmdgradi da sxva). 

silikatebis teqnologiis mimarTulebaze (kaTedra #35) mudmivad 

mimdinareobs samecniero-kvleviTi samuSaoebi aRniSnuli (da sxva) mniSvne-

lovani problemebis TandaTanobiT gadaWris mizniT. magaliTad, miRebulia 

wyalgaumtari zesawrafmagrebadi ujdomadi, gafarToebadi, damZabavi da pres-

cementebi regulirebadi gafarToebis unariT da arafeTqebadi damangreveli 

masalebi (ekologiuri usafrTxoebis gaTvaliswinebiT) mTis qanebis, 

fundamentebis da nagebobaTa usafrTxod dabzarvisa da dangrevisTvis. 

yvela aRniSnul specmasalas gamoyenebis didi perspeqtiva gaaCnia 

mSeneblobis tempis daCqarebisa da sxvadasxva axali mimarTulebebis 

ganviTarebisTvis.  
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1.1. ,,haidelbergcementis” kaspis da rusTavis cementis 

qarxnebSi teqnologiuri siaxleebiT miRebuli 

cementebis bazaze specbetonebis Sedgenilobis  

                           SerCeva da kvleva 

 

 ukanaskneli periodSi ,,haidelbergcementma” kaspis da rusTavis 

cementis qarxnebSi ganaxorciela ramdenime siaxle, romelTa Sedegadac 

gaumjobesda cementis xarisxi, wina wlebSi maT mierve warmoebul cementebTan 

SedarebiT. es siaxleebia. 

 kaspis cementis qarxanaSi (pirvelad saqarTveloSi) cementis dafqvis 

wisqvilTan daidga separatori, romlis daniSnulebaa dafquli cementi 

daaxarisxos fraqciebis (zomebis) mixedviT ise, rom msxvili fraqcia isev 

ubrundeba wisqvils wmindad dafqvis mizniT, xolo wvrili (sasurveli) 

fraqcia midis silosSi realizaciisTvis. cnobilia, rom rac ufro wmindad 

aris dafquli cementi (garkveul sididemde), miT ufro swrafad magrdeba igi 

da aqvs maRali marka. standartis Sesabamisad rigiTi cementebis dafqvis 

siwminde Seadgens 2500-3000 sm2/g, xolo swrafmagrebadi da maRali markis 

cementebis ki - 3500-4500 sm2/g. dafquli cementebis marcvlebis zomebia, 

ZiriTadad, 5-80 mkm (mikrometri). separatori iZleva saSualebs, rom 

vareguliroT sasurveli fraqciebis Semcveloba mza cementSi, rac iZleva 

cementis Tvisebebis regulirebis saSualebas. 

 separatoriani wisqvilebi muSaoben daxuruli cikliT, maT gareSe ki – 

Ria cikliT. 

 garda aRniSnuli dadebiTi mxareebisa separatorian wisqvilSi dafqul 

cementebs axasiaTebs uaryofiTi mxareebic, kerZod: 

 mSeneblobaze wylis dasxmis Semdeg es cementebi SedarebiT swrafad 

Seikvrebian da gamoiwveven betonis sveli narevis naadrev Sededebas, 

rac zRudavs betonis gadatanas Sor manZilebze da maT gatarebas 

,,pompas” milebSi (manqanuri wesiT betonis dayalibebis Tanamedrove 

meTodia), amitom saWiro xdeba organuli plastifikatorebis da 

superplastifikatorebis aucilebeli damateba, rac aZvirebs betons, 
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 wmindad dafquli cementi plastiuri betonis miRebisaTvis moiTxovs 

met wyals, rac uaryofiTia, radgan izrdeba betonis forianoba, 

Cajdoma (Sekleba), cocvadoba da bzarwarmoqmna, zogjer ki – 

mcirdeba sintkice da yinvagamZleoba. 

 

rusTavis cementis qarxanaSi cementis gamagrebis daCqarebisa da 

simtkicis zrdisTvis, mimarTaven sxva xerxs, kerZod: cementis dafqvis 

wisqvilSi awodeben umniSvnelo raodenobis organul danamats, romelic 

xels uwyobs cementis dafqvas, moiTxovs wylis mcire raodnobas, zrdis 

Sekvris da betonis Sededebis vadebs, aCqarebs gamagrebas da zrdis cementis 

markas (realurad iwarmoeba 500 markis cementi). 

separatoris dadgma moiTxovs maRal kapitaldabandebas (ramdenime 

milioni dolari), eleqtroenergiis mudmiv xarjs, kvalificiuri momsaxure 

personalis gamoyenebas da sxva xarjebs. 

dafqvis procesSi organuli danamatis gamoyeneba ki moiTxovs 

umniSvnelo kapitaldabandebas, magram mudmiv saeqsploatacio xarjs am 

organuli danamatis SeZenaze. 

aRniSnuli samrewvelo siaxleebis gaTvaliswinebiT Cven mier 

damzadebulia ujdomadi da gafarToebadi cementebi da betonebi kaspis da 

rusTavis cementebis bazaze. 

miRebuli ujdomadi betonebi gamoyenebulia Rarebis, milebis, filebis 

da tiubingebis laboratoriuli nimuSebis (modelebis) dasamzadeblad, 

romelTa formebi da zomebi naCvenebia suraTebze (ix. danarTebi). xolo erT-

erTi betonis Raris modeli gadacemulia melioraciis kompaniaSi, sadac man 

miiRo dadebiTi Sefaseba. 

ujdomadi da gafarToebadi cementebis da betonebis misaRebad kaspis 

da rusTavis samrewvelo cementebs emateboda gafarToebadi komponenti 

sxvadasxva raodenobiT (3-10% da meti). es komponenti mzaddeba adgilobrivi 

nedleulis bazaze momzadebuli kazmis gamowviT 1100-13500C-ze, rac SeiZleba 

ganxorcieldes arsebuli cementis qarxnebis Tavisufal (dautvirTav) mbrunav 
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RumelebSi (maT Soris kavTisxevis kerZo cementis qarxnis mcire simZlavris 

mbrunav RumelSic). 

cxrilSi 1 mocemulia betonis Sedgenilobis gavlena mis Tvisebebze. 

rusTavis cementis qarxnidan aRebuli iyo rigiTi saqarxno 

portlandcementi (raTa mogvexdina Sedareba kaspis separatorgavlil 

cementTan), xolo kaspis cementis qarxnidan ki – separatorian wisqvilSi 

miRebui cementi. 

gamoyenebuli iyo mdinaris qvisa (fraqcia 5 mm-ze naklebi) da 

damsxvreuli RorRis (fraqcia 5-15 mm). 

mzaddeboda standartuli prizmebi 40X40X160 m, raTa simtkice 

gamocdili yofiliyo Runvazec da kumSvazec. 

nimuSebis dayalibeba xdeboda vibromagidaze.  

standartis Sesabamisad cementis nimuSebi 1 dRe-Rame magrdeboda 

haerze (nestian garemoSi), Semdeg ki – wyalSi, xolo betonis nimuSebi – 

haerze. 

cxr. 1-dan Cans, rom kaspis separatorian wisqvilSi dafquli cementis 

simtkice metia, vidre rusTavis cementis qarxnis rigiTi samSeneblo cementis, 

magram kaspis es cementic ar gamoirCeva didi simtkiciT.  

cxrili 1 

betonis Sedgenilobis gavlena mis fiziko-meqanikur Tvisebebze 

 

# betonis Sedgeniloba 

masuri wili 

w/c simtkicis zRvari, kgZ/sm2, dRe-RameSi 

   Runvaze kumSvaze 

 cementi qviSa RorRi  1 2 3 28 1 2 3 28 

1 1 _ _ 0.25 _ _ _ _ 210 425 500 930 

2 1 1 1 0,37 26 64 85 >100 120 216 305 480 

3 1 1 2 0,40 29 50 60 >100 110 220 285 400 

4 1 1 3 0,41 17 40 45 90 102 185 252 340 

5 1 _ _ 0,26 _ _ _ _ 310 470 530 1080 
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6 1 1 1 0,38 38 65 85 >100 145 280 450 525 

7 1 1 2 0,42 32 60 72 >100 120 276 380 460 

8 1 1 3 0,43 24 48 64 >100 105 260 330 400 

 

SeniSvna: ##1-4 dayalibebulia rusTavis qarxnis rigiT cementze, xolo 

#5-8 kaspis separatorgavlil cementze. 

betonis mSrali narevebi 1 woniT nawil cemenze Seicavdnen 2, 3 da 4 

woniT nawil qvisis da xreSis narevebs, e.i. mSrali betonis narevebi 

Seicavdnen 33, 25 da 20% cements (svel betonze ki naklebs), rac m3 mSrali 

betonis narevze Seadgenda daaxloebiT 400 da 500 kg-s (1:3 da 1:4, 

cementi:Semvsebi, Sefardebis dros). 

portlandcementis aseTi xarjebi miRebuli iyo lilos rkinabetonis 

qarxanaSi, sadac mzaddeboda samelioracio sistemebis Rarebi, centrifugi-

rebuli milebi da wylis arxis filebi (winaswar daZabuli armaturiT). 

rogorc cxr.1-dan Cans betonis simtkiceebi 1 dRis gamagrebis Semdeg 

didad ar gansxvavdeba erTmaneTisgan (am ori qarxnis cementebis Tvisebebidan 

gamomdinare), magram Semdeg dReebSi es gansxvaveba ufro sagrZnobia. 

cementis xarjis Semcirebis SemTxvevaSi (1:4) kaspis cementze 

dayalibebuli betonis marka Seadgens 400-s, xolo rusTavis rigiT 

samSeneblo cementze ki – 300-s (aqtiuroba 340 kgZ/sm2). 

kaspis separatoriani cementi umjobesia igive kaspis rigiT samSeneblo 

cementze (simtkicis gaTvaliswinebiT), magram separatori ar iZleva 

gamorCeuli Tvisebebis mqone cementebis miRebis saSualebas. 

aRniSnuli Sedgenilobis betonebis simtkiceebi daaxloebiT 2-2,5 –jer 

naklebia, vidre cementis comis (1:0) simtkiceebi. es maCvenebeli ar aris 

mudmivi, radgan erTidaigive Sedgenilobis mSrali betonis narevi sxvadasxva 

wyal-cementis fardobis dros (w/c, В/Ц)  iZleva gansxvavebul Sedegebs, rac 

metia wyali, miT naklebia simtkice. 

 



13 

 

 

1.2. rusTavis swrafmagrebadi cementis bazaze 

miRebuli betonis Tvisebebi 

(damzadebulia betonis Raris modeli) 

 

 
cxrilSi 2 mocemulia ,,haidelbergcementis” rusTavis cementis qarxnis 

swrafmagrebadi cementis dam is bazaze miRebuli betonis ori Sedgenilobis 

(1:2, 1:3, cementi:Semvsebis narevi, qviSa+RorRi) Tvisebebi. qviSis fraqcia iyo 5 

mm-mde, RorRis 8-22 mm. betonis nimuSebi 2 dRe-Rame magrdeboda haerze, Semdeg 

ki-wyalSi. cementis nimuSebi 1 dRe-Rame magrdeboda haerze (sinesteSi), Semdeg 

ki – wyalSi. 

                            

cxrili 2 

rusTavis swrafmagrebadi cementis bazaze miRebuli betonis Tvisebebi 

# betonis Sedgeniloba 

masuri wili 

 

 

simtkicis zRvari, kgZ/sm2, dRe-RameSi 

  w/c Runvaze kumSvaze 

 cementi qviSa RorRi  2 7 28 1 2 3 7 28 

1 1 _ _ 0,25 54 80 _ 440 580 710 820 1075 

2 1 1 1 0,48 47 58 72 _ 290 310 485 550 

3  1 2 0,45 40 51 62 _ 220 280 405 510 

 

 garda nimuSebisa, romlebic gamoicdeboda Runvaze da kumSvaze, betoni 

(1:3) gamoyenebuli iyo agreTve sairigacio sistemis Raris modelis 

dasamzadeblad (sur. 1). 
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sur. 1. swrafmagrebadi cementis bazaze miRebuli betoniT damzadebuli 

Raris da filis modelebi 

 

rogorc cxr. 2-dan Cans cementis coms erTi dRe-Ramis ganmavlobaSi 

haerze (sinesteSi) gamagrebis SemTxvevaSi Runvaze hqonda simtkice 54, xolo 

kumSvaze 440 kgZ/sm2, e.i. Runvaze simtkice Seadgenda 8-jer naklebs, vidre 

kumSvaze. 

 am cementis comis (1:0) simtkice kumSvaze 2 dReSi Seadgenda 580, xolo 

betonis (1:3, qviSa-RorRis nareviT) 220 kgZ/sm2, e.i. betonis simtkice kumSvaze 

iyo 2,6-jer naklebi, vidre cementis comis, Runvaze ki  1,3-jer naklebi. 

 amgvarad, betonis narevSi cementis xarjis Semcireba ufro metia, vidre 

am betonis simtkicis vardnaa cementis comTan SedarebiT. 

 betonis simtkice Runvaze 28 dRe-Ramis Semdeg Seadgenda 8,2 –jer nakleb 

sidides, vidre – kumSvaze. 

 28 dRe-Ramis Semdeg betonis (1:3) simtkice kumSvaze (510 kgZ/sm2) iyo 2,1 

jer naklebi, vidre cementis comis (1075 kgZ/sm2). 
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 amgvarad, rusTavis cementis bazaze SeiZleba miRebul iqnes swraf-

magrebadi betoni 2 dRe-Ramis ganmavlobaSi gamyarebis Semdeg simtkiciT 

kumSvaze 220 kgZ/sm2, xolo 28 dReSi 500 markiT (1:1:2, cementi:qviSa:RorRis 

Sedgenilobis dros). 

 

 

1.3. swrafmagrebadi betonis Tvisebebi qviSis mcire    

 raodenobiT Semcvelobis SemTxvevebisTvis 

  (damzadebulia betonis milis modeli) 

 
 

 

adre Catarebuli kvlevebis safuZvelze dadgenilia, rom rac ufro 

mcirea qviSia marcvlebis zoma da rac ufro metia qviSis raodenoba duRabSi, 

miT ufro naklebia gafarToebis sidide cementis comTan SedarebiT. msxvili 

Semvsebi cementis gafarToebis sidideze axdens nakleb gavlenas. 

aRniSnulis gamo betonSi Setanilia mcire raodenobis qviSa (1:0,2:2 da 

1:0,2:3) da aseTi betonis Tvisebebi mocemulia cxrilSi 3. 

gamoyenebuli iyo rusTavis cementi, romelsac hqonda maRali simtkice 

rogorc 1, aseve  28 dReSi. Semvsebis fraqciis zomebia 8-22 mm, qviSis ki – 5 

mm-ze naklebi. 

cxrili 3 

swrafmagrebadi maRali markis (600, 700) betonebi qviSis mcire 

SemcvelobiT 

# betonis Sedgeniloba 

masuri wili 

 

 

simtkicis zRvari, kgZ/sm2, dRe-RameSi 

  w/c Runvaze kumSvaze 

 cementi qviSa RorRi  2 7 28 1 2 3 7 28 

1 1 _ _ 0,26 _ _ _ 435 505 680 800 1110 

2 1 0,2 2 0,46 44 51 58 220 308 374 530 710 

3 1 0,2 3 0,44 31 42 48 160 215 310 405 630 
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 betonis mSrali narevi (1:0,2:3) Seicvala daaxloebiT 476 kg cements m3-

ze (sveli narevi ki – daaxloebiT 450 kg/m3), rac gavrcelebuli xarjia 

samelioracio sistemebis nakeTobebis warmoebebSi. 

dayalibebuli iyo betonis milis modeli zomebiT: DgareTa – 20, DSiga – 

10, sigrZe – 20 sm. (sur.2, 3, 4). 

 

sur. 2. betonis milis modeli 
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sur.3. betonis milis modelebi 

 

 

sur.4. awyobili betonis milis modeli 
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swrafmagrebadi cementis da betonis gamoyeneba iZleva saSualebas, rom 

swrafad gavaTavisufloT mili formidan, raTa gaizardos formebis 

brunvadoba (e.i. gamoyenebis sixSire), rac metad mniSvnelovania, radgan 

izrdeba warmoebis simZlavre ZviradRirebuli liTonis specialuri formebis 

mcire raodenobiT arsebobis SemTxvevebSic ki. 

Cven SemTxvevebSi plastiuri betonis nareviT da vibromagize 

dayalibebuli milis modeli gaTavisuflebuli iyo formidan 4-5 saaTSi 

(SeorTqvlis gareSe), rac Zlier sainteresoa mrewvelobaSi gamoyenebis 

TvalsazrisiT. 

rogorc cxr. 3-dan Cans gamoyenebuli iyo cementi (,,haidelbergis” 

rusTavis cementis qarxnidan) maRali simtkiciT 1-28 dRe-RameSi, romelic 

iZleva saSualebas, rom mcire raodenobis qviSis gamoyenebis SemTxvevaSi 

miviRoT swrafmagrebadi betoni (1 dRe-RameSi 160-220 kgZ/sm2, simtkiciT 

kumSvaze), maRali markiT (600-700 kgZ/sm2) 28 dRe-RameSi.  

erT dRe-RameSi cementis comis simtkice 2,7 – jer metia betonis 

simtkiceze, 28 dRe-RameSi ki 1,7 –jer (betoni 1:3,2). 

Aamgvarad, qviSis mcire raodenobiT da magari RorRis Semcvelobis 

SemTxvevaSi SeiZleba miviRoT maRali markis (600, 700) swrafmagrebadi 

betonebi (1 dRe-RameSi 160-220 kgZ/sm2), rac metad mniSvnelovania betonis da 

rkinabetonis nakeTobebis da konstruqciebis warmoebebisTvis. 

 

 

1.4. armirebuli  rkinabetonis filis modeli 

swrafmagrebadi cementis da betonis bazaze 

 
samelioracio da hidroteqnikuri sistemebis wylis arxebi da 

wyalsacavebi umetesad mopirkeTebulia didi zomis winaswar daZabuli 

rkinabetonis filebiT. satransporto, hidroteqnikuri da metropolitenis 

gvirabebi amogebulia tiubingebiT (mtkvar-hesis gvirabis tiubingebisTvis 

damzadebulia formebi). amitom sainteresoa swrafmagrebadi cementis da 

betonis gamoyeneba filebis da tiubingebis modelis dasamzadeblad. 
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cxrili 4 

swrafmagrebadi cementis da betonis Tvisebebi armirebuli filas 

modelis dasamzadeblad 

 

# betonis Sedgeniloba 

masuri wili 

 

 

simtkicis zRvari, kgZ/sm2, dRe-RameSi 

  w/c kumSvaze 

 cementi qviSa RorRi  1 2 3 7 28 

1 1 _ _ 0,45 440 680 810 840 1075 

2 1 0,5 2 0,46 210 260 305 375 445 

 

 cementis da betonis Tvisebebi mocemulia cxr. 4.  

 rkinabetonis fila (sur.1) zomebiT 32X47 sm, sisqiT 5 sm, armirebuli 

iyo 5 mm-iani 12 cali armaturiT, maTgan 6 cali grZeli armatura Cawyobili 

iyo sigrZeze, xolo 6 cali mokle armatura – siganeze. Ffila plastiuri 

betoniT dayalibda vibromagidaze. 

 cxr. 4-dan Cans, rom rusTavis cementi da mis bazaze damzadebuli 

betoni magrdebian swrafad da aqvT maRali simtkice. gansakuTrebuli 

aRniSvnis Rirsia, rom 1, 2 da 3 dRis gamagrebis Semdeg betonis simtkice 

Seadgens 210, 260 da 305 kgZ/sm2. 

 aseTi swrafmagrebadi da maRali markis betonebis gamoyeneba iZleva 

saSualebas, rom davaCqaroT mSeneblobis tempi, xeli SevuwyoT saqarTvelos 

samTavrobo prioritetuli mimarTulebebis swraf Sesrulebas, ekonomikis 

aRmavlobas da mosaxleobis dasaqmebas. 

 amgvarad, ujdomadi cementebis gamoyenebas didi perspeqtiva gaaCnia 

ubzarebo (an mcirebzarebiani) wyalgaumtari betonebis misaRebad, 

gansakuTrebiT, hidroteqnikur-samelioracio-wyalmomaragebis sistemebSi. 
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II nawili 

2. gafarToebadi pres-cementebis da pres-betonebis miReba  

 

gafarToebadi betonis (gb) misaRebad saWiroa gamoyenebul iqnes masze 

bevrad metad gafarToebadi cementi (gc), xolo am ukanasknelis misaRebad ki 

– masze kidev ufro metad gafarToebadi komponenti (gk). 

mza dafquli gafarToebadi komponenti (gk) emateba mza saqarxno 

portlandcements sasurveli raodenobiT (cementis qarxanaSi, an dafqvis 

sawarmoebSi, an mSeneblobaze Ria poligonebze da sxva) imis mixedviT Tu 

rogori sididis gafarToebis cementi da betoni esaWiroeba momxmarebels. 

xSir SemTxvevaSi (cvalebadi garemo pirobebis gaTvaliswinebiT) 

SesaZlebelia umjobesi iyos, rom mSenebelma TviTon SearCios adgilze 

(samSeneblo laboratoriaSi) konkretul nayid portland cements ramdeni 

daumatos gk, rom miiRos sasurveli gc da gb. Mudmivi da masiuri (bevri) 

gamoyenebis SemTxvevebSi albaT umjobesi iqneba gc-is damzadeba cementis 

qarxanaSi. 

 wyalgaumtari nakeTobebis (Rarebi, milebi, gvirabis tiubingebi, arxis 

filebi da sxva) dasamzadeblad amJamad gamoiyeneba ZviradRirebuli didi 

zomis liTonis formebi, romlebic maTSi dayalibebul rkinabetonis 

nakeTobebTan erTAd ganicdian wylis orTqliT xangrZliv damuSavebas (5-10 

saaTi da meti), raTa betonma miiRos iseTi simtkice, rom SesaZlebeli iyos 

nakeTobs amoReba formidan da _ formis xSiri gamoyeneba _ umetes 

SemTxvevaSi amisaTvis saWiroa 1 dRe-Rame (e.i. erT formaSi erTi nakeToba 

miiReba erT dReSi, rac Zalian cotaa). 

Ppres-cementis da pres-betonis gamoyeneba gamiznulia imisTvis, rom 

saqvabeebis (e.i. wylis orTqlis) gareSe erT dReSi erT formaSi miviRoT 

minimum erTi aRniSnuli nakeToba, radgan saqvabeebis muSaoba moiTxovs 

saTbobis da elenergiis mudmiv did xarjs, momsaxure kvalificiuri muSakebis 

gamoyenebas, did kapitaldabandebas da sxva xarjebs, rac aZvirebs 

produqcias. Garda amisa, didi nakeTobebis Sor manZilze gadatana xarjebTan 

aris dakavSirebuli. 



21 

 

aRniSnuli nakeTobebis damzadeba Ria poligonebze maTi gamoyenebis 

sferos siaxloves (saqvabeebis gareSe) moitans sakmaos maRal mogebas. 

 

 

 

 

2.1. liTonis mZlavri hermetuli axali saxis formebi, 

romlebic zRudaven cementis da betonis (gc da gb) 

gafarToebas yvela (sami) mimarTulebiT 

 

didi gafarToebas mqone cementebi da betonebi (gc, gb) yovelTvis unda 

muSaobdnen 2_ da 3_ RerZa mimarTulebiT gafarToebis SemzRudav garemoSi 

Tu saWiroa maRali simtkicis da wyalgaumtarebeli nakeTobebis miReba an 

nagebobebis mSenebloba. winaaRmdeg SemTxvevaSi Tavisufali gafarToebis 

pirobebSi maTSi SeiZleba gaCndes bzarebi, rac gamoiwvevs dabali simtkicis 

da wyalgamtari betonis miRebas.  

imisaTvis, rom erT dReSi erT formaSi miviRoT didi zomis nakeToba 

(saqvabis da wylis orTqlis gareSe) saWiroa betonis simtkice kumSvaze iyos 

minimum 100-200 kgZ/sm2 (nakeTobis zomebis mixedviT). Runvaze muSaobis 

gazrdisTvis saWiroa armaturis (gansakuTrebiT ki winaswar daZabuli 

armaturis) gamoyeneba. 

aRniSnuli nakeTobebis modelebis dasamzadeblad Seqmnilia liTonis 

mZlavri yovelmxriv hermetulad daxuruli formebi (nax. 1-16). am formebSia 

dayalibebuli Rarebi,  milebi da simtkiceze gamosacdeli nimuSebi (5X5X5 

sm). 
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Nnax. 1. presforma 50X50X50 briketisaTvis 

 

 
Nnax. 2. tixari 

 
Nnax. 3. Ziri 



23 

 

   
Nnax. 4. saxuravi 

 

 
Nnax. 5. gverdi  

 
 

 

 



24 

 

 
Nnax. 6. presforma milisaTvis 

 

 
Nnax. 7. presforma milisaTvis  
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Nnax. 8. presforma 50X50X50 briketisaTvis 

 
Nnax. 9. tixari 
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Nnax. 10. fila zeda    Nnax. 11. gverdiTi kedeli 

 

 
Nnax. 12. fila qveda 
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Nnax. 13. presforma RarisaTvis 

 
Nnax. 14. saxuravi    Nnax. 15. naxevarwre zeda da qveda 

 
Nnax. 16. saxuravi gverdiTi 
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2.2. gafarToebadi komponentebis, cementebis  

             da betonebis miReba da maTi Tvisebebi 

 
rogorc ukve iyo aRniSnuli, gafarToebadi betonis (gb) misaRebad 

unda gamoviyenoT masze bevrad ufro meti gafarToebis mqone cementi (gc) 

da kidev ufro meti gafarToebis mqone komponenti (gk), romelic emateba an 

rigiT portland cements (calke) an betons uSualod mSeneblobaze. 

gk-is misaRebad gamoyenebulia cementis qarxnebSi arsebuli 

adgilobrivi nedleuli momzadebuli kazmi laboratoriaSi (mimarTulebaze, 

kaTedra #35) gamoiyeneba briketebis dasamzadeblad, romlebic gamoiwveba 

silitis RumelSi 1100, 1200, 1300 da 13500C-ze. gamomwvari masa ifqveba 

burTulebian wisqvilSi da gamoiyeneba rigiT samSeneblo portland-cementze 

danamatad ujdomadi da gafarToebadi pres-cementebis da pres-betonebis 

misaRebad. Seswavlilia mravali gk-is Tvisebebi qveviT mocemulia erT-erTi 

maTganis Tvisebebi, romelic gamomwvaria 13500C- ze kerZod: haerze gafarToeba 

Seadgens 1 dRe-RameSi 33, 2 dR.-45, 3 dR.-53, 7 dR.-80%-s. es gk daemata rigiT 

portlandcements 5, 10, 20 da 30%-is raodenobiT. 

cxrilSi 5 mocemulia gc-is Tvisebebi, romelic Seicavs mza nayid 

portlandcements 5 da 10 % gk –is danamatiT (20 da 30% danamati afarToebs 

cements 10%-ze metad, rac arasasurvelia dasaxuli miznisTvis, amitom 

cxrilSi ar aris mocemulia maTi Tvisebebi). 

cxrili 5 

gafarToebadi pres-cementebis Tvisebebi 5 da 10% gafarToebadi 
komponentis SemcvelobiT 

# gk-is Semcveloba 

gc-Si, % 

w/c gafarToeba,%, 

dRe-RameSi 

simtkice kumSvaze 

Tavisufali (SeuzRudavi) 

gafarToebis pirobebSi, 

kgZ/sm2, dRe 

   1 3 7 28 1 3 7 28 

1 _ 0,26 _ _ _ _ 300 640 745 935 

2 5 0,26 0,75 0,95 1,35 1,50 310 500 610 680 

3 10 0,28 1,38 2,80 4,75 4,95 270 350 420 450 
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SeniSvna: nimuSebi 1 dRe-Rame magrdebodnen haerze, Semdeg ki - wyalSi. 
 

rogorc cxr. 5 –dan Cans portlandcementis comi 1 dRe-RameSi iZleva 

sakmaod maRal simtkices, romelsac ar CamorCeba gafarToebadi cementi 5% 

gafarToebadi komponentis (gk) SemcvelobiT, miuxedavad sakmao gafarToebisa 

(0, 75% erT dRe-RameSi).  

gc 10% gk-is SemcvelobiT xasiaTdeba didi gafarToebiT 1,38-4,95%, 

amitom misi simtkice kumSvaze Tavisufali gafarToebis nimuSis gamocdis 

SemTxvevaSi naklebia, vidre portlandcementis (pc), magram Tu nimuSi 

dayalibebulia da magrdeba 3-RerZa mimarTulebiT gafarToebis SemzRudav 

axal mZlavr liTonis formaSi, maSin misi simtkice ar CamorCeba pc-is 

simtkices da Seadgens 325 da 955 kgZ/sm2 (1 da 28 dRe-RameSi). amasTanave igi 

aviTarebs did wnevas formaze, TviTon ki Zlier mkvrivdeba (itkepneba, miiReba 

pres-cementi) da xdeba wyalgaumtari. 

aRniSnuli pres-cementebis bazaze miRebuli pres-duRabebis da pres-

betonebis Tvisebebi mocemulia Semdeg paragrafSi. 

 

 

 

2.3. pres-cementebis bazaze pres-duRabis da pres-betonis 

miReba 

 

gafarToebadi komponentebis (gk) da cementebi (gc) miReba saWiroa 

gafarToebadi duRAbis da betonis misaRebad, sabolood ki wyalgaumtari 

mkvrivi betonis da rkinabetonis nakeTobebis dasamzadeblad da nagebobebis 

mSeneblobisTvis. 

Amitom aRniSnuli gafarToebadi komponentebis da cementebis bazaze 

damzadebulia mravali Sedgenilobis duRAbi da betoni, zogierTi maTganis 

Tvisebebi mocemulia cxrilSi 6, sxvebis ki – mis gareSe teqstSi. 

magaliTi-1.A Tu gvinda, rom miviRoT betoni, romlis gafarToeba 

iqneba 0,1 -0,25, maSin unda gamoviyenoT gc #2 (cxr.5) da misi Semcveloba 

betonSi unda iyos 450-500 kg/m3. aseTi betonis simtkice 1 da 2 dResI Seadgens 
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ara nakleb 100 da 200 kgZ/sm2, magram misi gamagreba unda moxdes 2_ a 3 _ RerZa 

mimarTulebiT gafarToebis SemzRudav mZlavr liTonis formaSi. 

magaliTi-2 Tu gvinda, rom miviRoT didi wnevis mqone Zlieri betoni, 

romlis gafarToeba iqneba 0,5 - 1,0 %, maSin unda gamoviyenoT gc #3 (cxr.5) 

da misi xarji m3 betonSi unda iyos, aseve 450-500 kg. aseTi didi gafarToebis 

mqone betoni unda dayalibdes 3-RerZa e.i. yvela  mimarTulebiT gafarToebis 

SemzRudav mZlavr liTonis formaSi, sadac igi gamagrdeba, gamkvrivdeba, 

iqneba wyalgaumtari da maRali simtkicis (100-200 kgZ/sm2, 2-3 dReSi), e.i. aseTi 

betoni TviTon dawnexavs Tavis Tavs mZlavr hermetul formaSi, amitom mas 

vuwodeT pres-betoni.  

cxrilSi 6 mocemulia sxvadasxva Sedgenilobis (1:1, 1:2, 1:3) duRabis 

gafarToebis sidideebi, romelTac didi mniSvneloba aqvT betonis 

SedgenilobaSi qviSis da cementis Setanis raodenobis, qviSis marcvlebis 

zomis, cementis gafarToebis, w/c faqtoris gaTvaliswinebiT. rac ufro 

wvrilia qviSis marcvlebi, miT ufros naklebia duRabis gafarToeba (sxva 

erTnair pirobebSi). gamoyenebuli qviSa iyo wvrilmarcvlovani. 

cxrili 6 

sxvadasxva Sedgenilobis duRabis gafarToeba 

(wvrilmarcvlovani qviSis bazaze) 

 

# duRabis Sedgeniloba  

w/c 

Tavisufali gafarToeba, 
%, dRe-RameSi 

 cementi qviSa  1 3 7 28 

1 1 _ 0,26 1,38 2,80 4,75 4,95 

2 1 1 0,33 1,02 2,10 2,70 3,40 

3 1 2 0,35 0,75 1,15 1,55 2,05 

4 1 3 0,36 0,30 0,65 0,85 1,20 

 

 SeniSvna. nimuSebi erTi dRe-Rame magrdebodnen haerze, Semdeg ki – wyalSi. 

rogorc cxrili 6-dan Cans gafarToebadi cementis normaluri sisqis 

comi (1:0) erT dReSi haerze farTovdeba 4,6-jer ufro metad, vidre duRabi 
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1;3, 28 ki _ 4,1 –jer metad, xolo 1:1 Sedgenilobis duRabTan SedarebiT, 

Sesabamisad, 1,35-jer da 1,45-jer metad. rac metia gamagrebis dro, miT naklebia 

fardobiTi gansxvaveba gafarToebis sidideebs Soris cementis comsa da 

duRabs Soris. gafarToebis absolutur sidideebs Soris ki es gansxvavdeba 

TandaTan matulobs. 

betonis msxvili Semvsebic (RorRi, xreSi) amcirebs cementis 

gafarToebas, amitom betonis gafarToebis sasurveli sidide SerCeuli unda 

iyos eqsperimentuli gziT konkretuli qviSis da RorRis (xreSis) gamoyenebis 

SemTxvevebisTvis. 

duRabi 1:2-gan dayalibebuli iyo nimuSebi 5X5X5 sm 3_RerZa 

mimarTulebiT gafarToebis SemzRudav liTonis mZlavr axal hermetul 

formaSi kumSvaze simtkicis gansazRvrisTvis, ramac 2 dReSi Sedagina 152 

kgZ/sm2. aseTi simtkicis duRabi (da betoni) SeiZleba amoRebul iqnes formidan 

(yalibidan) samrewvelo pirobebSi (saqvabis da wylis orTqlis gamoyenebis 

gareSe). 

yvela aRniSnuli duRabis da betonis simtkice 28 dRe-Ramis gamagrebis 

Semdeg Seadgens 300-500 kgZ/sm2 da metsac. 

warmodgenil samuSaoSi ZiriTadi yuradReba eqceva betonis simtkices 

1-2 dRis ganmavlobaSi, raTa samrewvelo didi zomis realuri nakeToba (Rari, 

mili, fila, tiubungi) amoRebul iqnes formidan 1-2 dReSi (orTqlis 

gamoyenebis gareSe). 

TviTdawnexili pres-betonis gamoyenebas didi perspeqtiva aqvs 

hidroteqnikur-sairigacio-wyalmomaragebis sistemebSi datkepnili betonis 

misaRebad (risTvisac amJamad gamoiyeneba mZime vibro-damtkepni meqanizmebi).   
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1. damuSavebulia gafrToebadi komponnetis (gk) da gafrToebadi cementis 

(gc) miRebis teqnologia adgilobrivi resursebis bazaze. gk-is kazmis 

gamowva warmoebs 1100-13000C –ze, rac SeiZleba ganxorcieldes cementsi 

qarxnebis realur moqmed mbrunav RumelebSi. gc SeiZleba mirebul iqnes 

cementis qarxnis wisqvilSi gk-is da klinkeris erToblivi dafqviT an 

gk-is da portlandcementis cal-calke dafqviT da Semdeg ki iqve maTi – 

SereviT. dafquli gk SeiZleba Seerios mSeneblobaze betonis SemrevSi 

cements da Semavseblebs. 

2. miRebulia ujdomadi da ubzarebo swrafmagrebadi da maRali markis 

betoni kumSvaze simtkicit: 1 dRe-Ramis gamagrebis Semdeg 150 - 180, 2 

dReSi – 200 - 300, 3 dReSi – 300 – 500 da 28 dReSi 500 – 700 kgZ/sm2. 

3. miRebulia didi gafarToebis mqone pres-cementebi da pres-betonebi, 

romlebic 3 – RerZa mimarTulebiT gafarToebis SemzRudav mZlavr 

liTonis formebSi (Seqmnilia aRniSnuli samuSaoebisTvis specialurad 

awyobili saxiT naCvenebia sur. 5, 6, 7, 8), ganicdian TviTdatkepnas, 

gamkvrivebas, iZenen wyalgaumtareblobis Tvisebas da maRal simtkices 

gamagrebis pirvel dReebSi, rac saWroa didi zomis nakeTobebis 

amosaRebad formidan saqvabeebis da wylis orTqlis gamoyenebis gareSe, 

romlebic moiTxoven rogorc maRal kapitaldabandebas, aseve 

saeqsploatacio mudmiv xarjebs saTbobze, elenergiaze, kvalificiuri 

momsaxure personalis xelfasze da sxva. aseTi pres-betonebis 

dayalibeba SeiZleba uSualod mSeneblobis axlos da poligonebze, rac 

Seamcirebs mza nakeTobebis gadazidvebs Sor manZilebze da amisaTvis 

gaweul satrasporto xarjebs.  
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Nsur. 5. presforma 50X50X50 briketisaTvis 
 

 

sur. 6. presforma 50X50X50 briketisaTvis 
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Nsur. 7. presforma RarisaTvis 
 

 

 
Nsur. 8. presforma milisaTvis 
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4. SerCeuli cementebiT da betonebiT dayalibebulia Rarebis, milebis, 

flebis da gvirabis tiubingebis modelebi, romlebic formebidan 

amoRebulia erTi dRe-Ramis ganmavlobaSi gamagrebis Semdeg (wylis 

orTqliT damuSavebis gareSe). maRali simtkicis Raris modeli 

gadacemulia Sps ,,saqarTvelos gaerTianebuli samelioracio 

sistemebis kompania”-Si, sadac man daimsaxura dadebiTi Sefaseba. 
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