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1.1 gruntis amoReba

1.1.1  samuSaoTa saxeebi

specifikaciebis es paragrafi moicavs obieqtis sazRvrebSi,
karierebis CaTvliT, arsebuli mcenareebis, xis morebis, lodebis mocilebas
da gadaadgilebas, nebismieri gruntis damuSavebas, gadaadgilebas, mudmiv an
droebiT yrilSi muSaobas, aseve moSandakebas da profilirebas im
konturebisa da niSnulebis mixedviT, romelic saWiroa mSeneblobisaTvis,
mowyobilobebis montaJisaTvis an obieqtis farTobis mowyobisaTvis, rogorc
es naCvenebia naxazebze, miTiTebulia winamdebare dokumentSi an damatebiT
SeiZleba miTiTebuli iqnes proeqtis menejeris mier.
gruntis amoRebis samuSaoebi moicavs:

1) mSeneblobis dros qvabulebis, Txrilebis da a.S. mowyoba, SenarCu-
neba, amoRebuli gruntis gadaadgileba da ganTavseba;

2) nebismieri saWiro samagrebis, , SemozRudvis da farebiT gamagrebis
daproeqteba, miwodeba adgilze, dayeneba, SenarCuneba da moxsna;

3) gruntis amoRebis adgilebSi nebismieri wyarodan  da nebismieri
mizeziT gamowveuli zedapiruli an gruntis wylebis Cadinebis an
gaJonvis kontroli da maTi mocileba yvela saWiro meTodis gam-
oyenebiT, Txrilebis gayvanis, wylis nakadis gadagdebis, dagubebis
da gadatumbvis CaTvliT;

4) amoRebuli gruntis ganTavseba proeqtis menejeris miTiTebis
mixedviT  da winamdebare specifikaciebis Sesabamisi paragrafebis
Tanaxmad.

1.1.2  zogadi  moTxovnebi

a) gruntis amoRebis dawyebamde minimum sami samuSao dRiT adre
kontraqtorma werilobiT unda acnobos proeqtis menejers  samuSaoTa
dawyebis Sesaxeb. kontraqtorma gruntis amoRebis samuSaoebis dawyebamde
proeqtis menejers dasamtkiceblad unda warudginos samuSaoTa programa,
romelSic miTiTebuli iqneba gruntis amoRebis meTodi, samSeneblo
moedanze saWiro sadrenaJo samuSaoebi, usafrTxoebis zomebi,
aRWurvilobis CamonaTvali  da sxva  detalebi.

b)  kontraqtorma yvela zoma unda miiRos da unda gamoiyenos gruntis
amoRebis yvelaze Sesaferisi meTodi, raTa Tavidan aicilos qanebis
dasusteba an daSla im konturebsa da  farglebs gareT, romlebic
aRniSnulia naxazebze an miTiTebulia proeqtis menejeris mier.

b) gruntis amoReba unda ganxorcieldes im doneebisa da konturebis
Sesabamisad, romlebic naCvenebia naxazebze an miTiTebulia proeqtis
menejeris mier. kontraqtoris mier gakeTebuli droebiTi Txrilebi unda
iyos mdgradi da winaswar unda iqnas SeTanxmebuli proeqtis menejerTan.
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d) gruntis amoReba iseTi meTodiT unda ganxorcieldes, rom SesaZlebeli
gaxdes samSeneblo samuSaoTa saTanado Sesruleba. muSaobis meTodi unda
iZleodes imis saSualebas, rom  saWiroebis SemTxvevaSi, calke gamoiyos
dambebis, napirgamagrebis da a.S. mSeneblobisaTvis da betonis Semavseblad
gamosadegi masalebi.

e) gruntis wylebis sarkis qvemoT gruntis amoReba moiTxovs wyalamoRvris
Sesabamis sistemas, romelic damtkicebuli iqneba proeqtis menejeris
mier.

v) rodesac miRweul iqneba gruntis amoRebis dadgenili doneebi da
sazRvrebi, proeqtis menejeri  Seamowmebs gaxsnili qvabulis grunts. Tu
proeqtis menejeri  miiCnevs, rom am gruntis romelime nawili miuRebe-
lia Tavisi saxeobis mixedviT, man SeiZleba ubrZanos kontraqtors
gruntis amoRebis gagrZeleba.

proeqtis menejeris mier Catarebuli Semowmebis Sedegad an imis gamo, rom
gruntis amoRebisas Tavi iCina samuSaoebis miznebisaTvis gamousadegarma
sustma, Sladma an organulma gruntma, SeiZleba saWiro gaxdes gruntis
damatebiTi amoReba naxazebze naCvenebi doneebis farglebs gareT.

z)  Tu Txrilis Ziris an ferdebis Semadgeneli grunti, romelic proeqtis
menejerma  misaRebad miiCnia Semowmebis dros, TandaTan gamousadegari
gaxda amindis zegavlenis an datborvis gamo, darbilda da gafxvierda,
samuSaoTa mimdinareobis procesSi, maSin kontraqtorma unda moacilos
es dazianebuli, darbilebuli an gafxvierebuli masala da unda gaa-
grZelos gruntis amoReba dauzianebel zeadapiramde da Semdeg unda ga-
naxorcielos gamosadegi masaliT Sevseba saWiro donemde, proeqtis
menejeris miTiTebis Sesabamisad.

T) yrilisaTvis an raime sxva miznebisaTvis gamousadegari amoRebuli
grunti, gatanili unda iqnas sayrelis teritoriaze. kontraqtorma
Sesabamisi konturebisa da doneebis farglebSi unda moasworos da unda
moawesrigos  sayrelis  teritoria.

i)  kontraqtorma unda dasvas nagebobebi naxazebze naCveneb niSnulebze da
gamoiyenos damkveTis/proeqtis menejeris/ mier miTiTebul reperebi,
dakvalvis RerZebi da koordinatebi. kontraqtori pasuxismgebelia yvela
nagebobis niSnulebis swor dasmaze. kontraqtorma Tavisi xarjiT unda
ganaxorcielos nebismieri damatebiTi samuSao, romelic SeiZleba saWiro
gaxdes mis mier niSnulebis dasmisas gamoCenili ugulisyurobis gamo da
es samuSaoebi unda Sesruldes dauyovnebliv proeqtis menejeris moTx-
ovnisTanave.

k)  kontraqtori pasuxs agebs usafrTxoebis teqnikis yvela saWiro zomaze.
ubeduri SemTxvevis Tavidan acilebis mizniT samuSaoTa dawyebidan maT
Cabarebamde kontraqtorma mkacrad unda daicvas usafrTxoebis wesebi.

l) kontraqtorma unda miiRos yvela zoma da gamoiyenos gruntis amoRebis
yvelaze Sesaferisi meTodi, raTa Tavidan aicilos  qanebis gafxviereba
an Camongreva naxazebze naCvenebi an proeqtis menejeris mier miTiTebuli
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xazebisa da doneebis farglebs gareT. Tu raime mizeziT Txra ganxor-
cielda naxazebze naCvenebi an proeqtis menejeris mier miTiTebuli  xa-
zebisa da doneebis farglebs gareT, kontraqtorma Tavisi xarjiT unda
miiRos zomebi saWiro xazebisa da da doneebis aRsadgenad damtkicebuli
masalis gamoyenebiT (rogoricaa ukuCayra an betoni) da im meTodiT, ro-
melsac miuTiTebs proeqtis menejeri.

m)  erTeulis fasi unda moicavdes gruntis amoRebisaTvis saWiro xis
samagrebis, safaris da sxva sayrdenebisaTvis aucilebel yvela masalas,
maTi dayenebis, Senaxvisa da demontaJisaTvis gaweul Sromas, aseve im
Txras, romelic saWiroa mewyerebis saSiSroebis Sesamcireblad da sxva.
Tu gruntis amoRebis dros moxdeba Camozvaveba, gamowveuli gruntis
amoRebis araswori an Seuferebeli meTodebiT warmoebis, arasakmarisi
wyalamoRvriTa da sayrdenebis ugulvebelyofiT, mTeli zarali unda aa-
nazRauros kontraqtorma Tavisi xarjiT. amgvari SemTxvevis  Sedegad
miRebuli masalis gatana da nebismieri saWiro ukuCayra kontraqtorma
Tavisi xarjiT unda ganaxorcielos.

1.1.3 ganmartebebi

qvemoT, specifikaciebisaTvis ganmartebulia is masalebi, romelic
gamoiyeneba da/an unda damuSavdes  gruntis amoRebis dros:

kldovani qani
iseTi simagrisa da struqturis mqone, adgilze mtkiced damagrebuli

mineraluri masa, romelis xelis weraqviT damuSaveba SeuZlebelia.

arakldovani gruntebi
yvela masala, romelic ar Seesabameba qanis zemoaRniSnul gansazRvrebas.
arakldovani gruntebi SeiZleba Seicavdes Semdeg komponentebs:
1) Tixa plastikuri grunti, romelic gadis #200 aSS standartul

sacerSi.
2) lami
araplastikuri an Zalze mcired plastikuri grunti, romelic gadis #200
aSS standartul sacerSi.
3) qviSa
mineraluri nawilaki, romelic gadis #4 da ar gadis #200 aSS standar-
tul sacerSi.
4) xreSi
qanis momrgvalebuli an naxevrad momrgvalebuli  nawili ara umetes 7.5sm
zomisa, romelic ar gadis #4 aSS standartul sacerSi.
5) riyis qva@
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qanis momrgvalebuli an naxevrad momrgvalebuli natexi, romlis saSualo
zomebia 7.5-30sm.
6) kaWari
ara umetes 0,7m3 moculobisa da ara umetes 30sm zomis qanis momrgvalebu-
li an naxevrad momrgvalebuli natexi.
7) gamofituli qani
mineraluri masala, romelic sakmaod mtkicedaa damagrebuli adgilze da
aqvs iseTi simagre da struqtura, rom SesaZlebelia misi mocileba asa-
feTqebeli nivTierebebis gamoyenebis gareSe.
8) miwa an niadagi
natani an myari nawilakebis sxva aragamkvrivebuli da fxvieri masa, romelic
miRebulia qanebis fizikuri da qimiuri daSlis Sedegad.
9) Slami
niadagisa da wylis nazavi Txevad an sustad myar mdgomareobaSi.

gruntebis klasifikacia damuSavebis sirTulis mixedviT
(gamoyenebuli samuSaoTa moculobebSi)

# dasaxeleba AsaSualo
simkvrive

kg/m3

jgufi damuSavebis mixedviT

eqskavat. buldoz. xeliT

1 kenWnar-xreSovan-qviSovani gruntebi, nawilakebis zomiT

a) 80 mm-mde 1750 I II II

b) 80 mm-ze meti 1950 II III III

g) 80 mm-ze meti, kaWaris
SemcvelobiT 10%-mde

1950 III III III

d) 80 mm-ze meti, kaWaris
SemcvelobiT 30%-mde

2000 IV IV IV

2 Tixovani gruntebi

a) rbili da magarplasti-
kuri, minarevebis gareSe

1800 II II II

b) rbili da magarplasti-
kuri, RorRis, xreSis da
kenWebis minarevebiT 10%-
mde

1750 II II II

g) rbili da magarplasti-
kuri, minarevebiT 10%-ze
meti

1900 III II III

d) naxevradmagari 1950 III III III

e) magari 1950-2150 IV III IV

3 mcenareuli grunti (niadagi)

a) xeebisa da buCqebis
fesvebis gareSe

1200 I I I
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b) xeebisa da buCqebis
fesvebiT

1200 I II II

g) RorRisa da xreSis
CanarTebiT

1400 I II II

4 qviSa

a) minarevebis gareSe 1600 I II I

b) RorRisa da xreSis
CanarTebiT 10%-mde

1600 I II I

b) 10%-ze meti RorRisa
da xreSis CanarTebiT

1700 I II II

5 Tixnari

a) rbilplastikuri mina-
revebis gareSe

1700 I I I

b) igive, RorRisa da
xreSis minarevebiT 10%-
mde, magarplastikuri
minarevebis gareSe

1700 I I I

g) rbilplastikuri  10%-
ze meti minarevebiT, magar-
plastiuri 10%-mde mina-
revebiT, naxevradmagari da
magari minarevebis gareSe

1750 II II II

d) naxevradmagari da
magari RorRis, xreSis da
kenWebis 10%-ze meti
CanarTebiT

1950 III II III

6 qviSnari

a) plastikuri, minarevebis
gareSe

1650 I II I

b) magari da plastikuri
RorRis, xreSis da ken-
Webis 10%-mde CanarTebiT

1650 I II I

g) plastiuri da magari
10%-ze meti minarevebiT

1850 I II II
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1.1.4  profilireba

dasrulebuli samuSaosaTvis, Wris zedapiris done gruntis moxsnisas
unda iyos ordinaluri done, romelic miiRweva daniani greideris, skreperis
an xelis niCbiT muSaobis Sedegad, garda im SemTxvevebisa, rodesac proeqtis
menejeri nebarTvas iZleva sxvagvari meTodis gamoyenebaze.

miwis samuSaoebis Semdeg miRebuli gruntis zedapirze betonirebis an
yrilis mowyobisas fxvieri da gamofituli masala moSorebul unda iqnes
amonaTxaridan, raTa obieqti ganlagebuli iyos mtkice da sufTa fuZeze an,
sadac es saWiroa, miyrdnobili iyos dauSlel qanebze. amonaTxaris wmendis
meTodebi, saWiroebis SemTxvevaSi, unda moicavdes SekumSuli haeris Wavlis
gamoyenebas. proeqtis menejeri, miwis samuSaoTa miRebamde, amowmebs da
aRnusxavs fuZis geologiur agebulebas.

erTeuli fasebi unda moicavdes profilirebis yvela xarjs.

1.1.5 gruntis amoRebis meTodebi

kontraqtorma unda ganaxorcielos gruntis Ria wesiT amoReba da
profilireba naxazebze naCvenebi da/an proeqtis menejeris mier miTiTebuli
profilebis, konturebisa da doneebis Sesabamisad. gruntis amoReba unda
ganxorcieldes iseTi damtkicebuli meTodebiT, romelTa Sedegad miRebuli
masala daakmayofilebs masalis mimarT moTxovnebs obieqtis im
adgilebisaTvis, sadac gaTvaliswinebulia amoRebuli gruntis gamoyeneba.
kontraqtorma, saWiroebisamebr, unda ganaxorcielos gruntis sacdeli
amoReba, romelic  daadasturebs, rom gruntis amoRebis meTodebi iZleva
saWiro masalis miRebis saSualebas. proeqtis menejeris mier damtkicebis
miuxedavad, gruntis amoRebis meTodis efeqturobaze pasuxismgebloba
ekisreba kontraqtors. samuSaoTa mimdinareobisas proeqtis menejeri auwyebs
kontraqtors Tu ramdenad gamosadegia amosaRebi an amoRebuli da
damuSavebuli masala dambebis da miwayrilebis mSeneblobisaTvis, rac
damokidebulia  masalis maxasiaTeblebze da kontraqtoris mier gamoyenebul
gruntis amoRebis meTodebis Sedegebze, saWiroebisamebr damuSavebis CaTvliT.

rodesac  kontraqtoris saqmianoba amis saSualebas iZleva, proeqtis
menejeri maqsimlurad unda ecados, rom CatvirTvis adgilze acnobos
kontraqtors vargisia, Tu ara amoRebuli grunti dambebisa da
yrilebisaTvis, rac unda emyarebodes ganTavsebis adgilze, masalis
transportirebis win proeqtis menejeris mier Catarebul Semowmebas.

1.1.6 amoRebuli masalis  gankargva

gruntis amoRebis pirobebi unda moicavdes amoRebuli masalis
gankargvas qvemoT CamoTvlili romelime meTodiT:
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- dasrulebul (betonis) nagebobebTan ukuCayra, gruntis
droebiTi yrilis da xelaxla datvirTva-gadmotvirTvis CaT-
vliT.

- amoRebuli gruntis datvirTva, transportireba da mudmivi
an droebiTi yrilis adgilas ganTavseba, formirebis, Senaxvi-
sa da drenirebis CaTvliT.

- arxebis gawmendis dros kontraktorma unda uzrunvelyos
amoRebuli naleqebis ganTavseba bunebis dacvis saministros
mier miTiTebul adgilze, sanitaruli normebis dacviT.

1.1.7 gazomvebi da gadaxdebi

Tu ar arsebobs sxvagvari miTiTeba, gruntis amoReba gaizomeba,
konkretuli situaciisaTvis mosaxerxebeli, vertikaluri da horizonta-
luri kveTebis an kveTebis gasaSualebis meTodis gamoyenebiT, topogadaRe-
bebiT dadgenili, SeTanxmebuli miwis bunebrivi zedapiris doneebis da nax-
azebze naCvenebi saproeqto doneebis mixedviT.

kontraqtoris droebiTi gzebisa da kontraqtorisaTvis saWiro
sxva droebiTi obieqtebisaTvis warmoebul gruntis amoRebaze gazomva da
gadaxda ar ganxorcieldeba.

gruntis amoRebis erTeuli ganfasebebi unda moicavdes gruntis
amoRebisa da amoRebuli masalis gankargvis yvela xarjs, yrilis mosawyobad
fuZis wmendis, amoTxris, gruntis mcenareuli safaris moSorebis, gam-
ongrevis, sacdeli burRva-afeTqebiTi samuSaoebis, burRva-afeTqebiTi samuSa-
oebis, gruntis amoRebis, profilirebis, CatvirTvis, gaSlis, da gad-
adgilebis, aseve  yrilis, amoRebuli gruntis sayrelebis, niadaguri safa-
risa da am muxlTan dakavSirebuli sxva samuSaoebis CaTvliT.

wyalmimRebis, gamrecxi galeriis gawmendisas amoRebuli da ga-
tanili danaleqis da wyalqcevis moculobebi dazustdeba adgilze
mSeneblobis zedamxedvelebis TandaswrebiT, proeqtis menejerTan SeTanxmebis
Semdeg moxdeba Sesrulebuli samuSaoebis anazRaureba.

1.1.8 damatebiTi miwis samuSaoebis CamonaTvali

# saxelwodeba ganz. erT.

xeliT Sesasrulebeli miwis samuSaoebi

1 gruntis amoReba nagebobebis saZirkvlebisaTvis, masalis
adgilze ganTavsebiT (II, III da IV jgufis gruntebi);

m3

2 gruntis saboloo mosworeba ferdze, maszed SemdgomSi
betonies mopirkeTebis mosawyobad

m2

3 gruntis ukuCayra xeliT, nagebobebTan m3
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# saxelwodeba ganz. erT.

4 gruntis ukuCayra xeliT sadawneo milsadenis mosawyob
tranSeaSi, milsadenis garSemo

m3

teqnikiT Sesasrulebeli miwis samuSaoebi

1 karieridan Semoziduli xreSis dayra betonis kon-
struqciebis saZirkvelSi da sadawneo milsadenis
mowyobis trasaze, milsadenis qveS;

m3

2 gruntis damuSaveba buldozeriT, samSeneblo moednis
mosasworeblad, eqskavatoriT amoRebuli gruntis
mSeneblobis adgilidan mosacileblad da Semdgomi
ukuCayrusaTvis.

m3

3 gruntis damuSaveba eqskavatoriT, betonis kon-
struqciebis saZirkvelis mosawyobad, gruntis qvabulis
gverdze dayriT.

4 gruntis damuSaveba eqskavatoriT sadawneo milsadenis
mosawyob tranSeaSi, calkeul ubnebze (soflis
dasaxelbul ubanSi) avtoTviTmclelebze datvirTviT da
gataniT

m3

1.2 yrilis samuSaoebi

1.2.1  samuSaoTa saxeebi

specifikaciebis winamdebare nawili moicavs Semozvinvis, dambebis,
sagebebis, mSeneblobas. Sesabamisad gansazRvrulia miwayrilis masalis
dayris, gaSlisa da gamkvrivebis meTodebi.

kontarqtorma unda ganaxorcielos yvela savele cda, saWiroebisamebr
sacdeli yrilebisa da siRrmuli nimuSebis aRebis CaTvliT, raTa uzrun-
velyofili  iqnes masalis ganTavseba, damuSaveba da gamkvriveba proeqtis
moTxovnaTa Sesabamisad, saTanado aRWurvilobisa da meTodebis gamoyenebiT.
samuSaos dawyebis win kontraqtorma proeqtis menejers dasamtkiceblad
unda warudginos Tavisi gamocdebis programa, mSeneblobis Tanmimdevrobis,
aRWurvilobisa da masalebis gamoyenebis gegma. kontraqtori erTpirovnulad
pasuxismgebelia samuSaoebis dagegmvasa da ganxorcielebaze da maT droul
dasrulebaze kontraqtis samSeneblo grafikis vadebis da pirobebis Sesabami-
sad.

kontraqtorma Tavisi xarjiT unda moacilos yrilis masala, romelic
ganTavsebuli iqneba nagebobis ferdebis saproeqto sazRvrebs gareT, Tu
proeqtis menejers ar miucia winaswari Tanxmoba am masalis ganTavsebaze.

sagebi
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gzis vakisis sagebis masala mopovebul unda iqnes gruntis amoRebis
Sedegad an proeqtis menejeris mier miTiTebuli sxva wyarodan. sagebis
masala ar unda Seicavdes fesvebs, mcenareebs, organul minarevebs da tal-
axs.

mosamzadebeli fena
mosamzadebeli fenis masala unda Sedgebodes mdinaris xreSisa da

qviSisagan. es masala ar unda Seicavdes Tixis koStebsa da beltebs, mcena-
reebs, arasasurvel zedapirul fenas da sxva ucxo nivTierebebs. misi
Semadgeneli nawilebi sakmaod erTgvarovani unda iyos simkvriviTa da
xarisxiT da ar unda Seicavdes Txel da wagrZelebul nawilakebs. masalis
maqsimaluri zoma unda Seadgendes 75mm-s

mosamzadebeli fenis masalis plastikurobis maCvenebeli ar unda aRe-
matebodes eqvss, xolo denadobis zRvari ar unda aRematebodes 25%-s.

mosamzadebeli fenis mowyobamde, fuZe unda gaiwmindos sxva masalisa-
gan, saWiroebisamebr unda aRdges misi saproeqto forma gansazRvrul
donemde da Tu saWiroa, unda moxdes misi xelaxla gamkvriveba, rogorc es
miTiTebulia dambisaTvis.

1.2.2 samuSaoTa Sesruleba

1.2.2.1 ganTavseba

fuZis momzadeba.
proeqtis menejeri gansazRvravs nebismieri safuZvlis masalis dayras,

ukuCayras. kontraqtorma ar unda daiwyos safuZvelis dayris samuSaoebi
proeqtis menejeris mier inspeqtirebisa da Tanxmobis gareSe.

iq, sadac yrili unda ganTavsdes cicabod daqanebul ferdobze, miwis
zedapiri proeqtis menejeris miTiTebisamebr  unda daiyos safexurebad an
kvlebad. iq sadac, miwa sveli an fxvieria, an mosalodnelia, rom daziandeba
wylis gavleniT, kontraqtorma unda moacilos yvela miuRebeli masala da,
Tu saWiroa, proeqtis menejeris miTiTebis Sesabamisad moawyos drenaJi
samSeneblo moedanze.

. dambebis, yrilebis da sxva mowyobamde samSeneblo moedanze arsebuli
nebismieri Seuferebeli masala mocilebul unda iqnes im siRrmesa da
siganeze, romelsac miuTiTebs proeqtis menejeri. amis Sedegad miRebuli
gruntis amonaRebi jerovnad unda iqnes ukuCayriT amovsebuli Sesabamisi
nebadarTuli masaliT da gamkvrivebul unda iqnes proeqtis menejerisaTvis
damakmayofilebeli saxiT.

dayris Semdeg masala unda moswordes farTobze buldozeriT, grei-
deriT an sxva SeTanxmebuli saSualebebiT horizontalur fenebad.
gamkvrivebis Semdeg yoveli fenis maqsimaluri sisqe unda iyos Semdegi:

- 20sm - bmuli gruntis yrilisaTvis;
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- 30sm - Sereuli nayarisaTvis;
- 40sm - Tavisuflad drenirebadi ukuCayrisa da fil-

trebisaTvis;
- 60sm - qvayrilisaTvis.

ganTavsebis samuSaoebisas gasamkvrivebuli masala ise unda iqnes
Sereuli, rom uzrunvelyos optimaluri gamkvrivebis SesaZlebloba da
mdgradoba.  masalis gamkvrivebis win da gamkvrivebis procesSi masalas unda
hqondes optimaluri tenSemcveloba, romelic saWiroa proeqtis menejeris
mier moTxovnili optimaluri simkvrivis misaRebad. tenSemcveloba erTnairi
unda iyos dayris mTel fenaSi.

mudmiv nagebobebTan, milxidebsa da milebTan  ukuCayra unda ganxor-
cieldes frTxilad, raTa ar daziandes aRniSnuli nagebobebi.

Tu betonis nagebobebi, romlebTanac unda moxdes ukuCayra, Seicavs
safiltracio xvretebs, romlebic daifareba ukuCayris masaliT, unda
moxdes wylis gadagdeba da/an organizebuli drenireba, raTa Tavidan iqnes
acilebuli  ukuCayris masalis gamorecxva. rodesac ukuCayris masala
sakmarisad gamkvrivdeba, safiltracio xvretebi, unda samudamod amoivsos
proeqtis menejerisaTvis damakmayofilebeli saxiT. zemoaRniSnulisaTvis
saWiro yvela masala da Sroma Setanil unda iyos ukuCayris masalis er-
Teul ganfasebebSi.

ukuCayra ar unda ganxorcieldes nagebobis betonirebis samuSaoebis
damTavrebidan ToTxmet (14) dReze adre.

1.2.3 ukuCayra

1.2.3.1 masala
xarisxovani, datvirTvebis zemoqmedebaze gaTvlili yrilisaTvis gam-

oyenebuli masala unda warmoadgendes proeqtis menejeris mier damtkicebul
Sesaferis amoRebul grunts,  kargad daxarisxebul karieris qviSasa da
xreSs (romelic #200 sacerSi gasuli masalis ara umetes 5%-s unda
Seicavdes), mopovebuls gruntis sasargeblo amoRebis Sedegad, an Tu amgvar-
ad mopovebuli masala an ar aris sakmarisi an ar aris Sesaferisi, maSin
karierSi damuSavebul masalas.  masala ar unda Seicavdes fesvebs, buCqebs
da yvela sxva saxis  fuWebad masalas. yrilSi mosaTavsebeli qvis maqsima-
luri zoma unda iyos 10sm da 7.5sm-ze ufro didi qvebis raodenoba ar unda
aRematebodes yrilis saerTo moculobis 20%-s. yvela qva Tanabrad unda
iyos ganawilebuli da ganlagebuli ufro wvrili masalis safuZvelze.
xreSisa da riyis qvis linzebi dauSvebelia.

1.2.3.2 ganTavseba
gamkvrivebuli yrili unda  ganTavsdes naxazebze naCvenebi kveTebisa da

doneebis Sesabamisad. yrilis masala unda ganTavsdes Tanamimdevrul hori-



16

zontalur Sreebad, romelTa gaumkvrivebeli simaRle ganivkveTis mTels
siganze ar unda aRematebodes 30 sm-s. datkepnis dros masalis tenSem-
cveloba optimaluri unda iyos, romelic SeTanxmebuli iqneba proeqtis
menejerTan. wylis miwodeba, saWiroebisamebr, unda moxdes sarwyavi manqane-
biT an SlangebiT.

1.2.3.3 gamkvriveba
yoveli Sris zedapiris mTeli farTobi  unda gamkvrivdes vibraciul

cilindriani satkepniT, romlis wona daaxloebiT 2000 kg-s unda
Seadgendes. iq, sadac aseTi aRWurviloba ver SeaRwevs an misi gamoyeneba ar
aris mizanSewonili, magaliTad sayrdeni nagebobidan 1.5 m-is daSorebiT,
masala gamkvrivebul unda iqnes 15 sm-ian Sreebad pnevmaturi satkepnebis
saSualebiT, moleqviT an vibraciiT, proeqtis menejeris moTxovnisamebr.

1.2.4 gazomva

naxazebisa da proeqtis menejeris miTiTebebis Sesabamisad ganTavsebuli
da gamkvrivebuli moculobebis yvela gazomva unda ganxorcieldes kubur
metrebSi.

sxvadasxva tipis yrilis masalis ganakveTebi unda moicavdes yvela ma-
salis miwodebas gruntis amoRebis, karierebis an droebiTi Senaxvis
adgilebidan, masalis CatvirTvis, damuSavebis, transportirebis, daclis,
gaSlis, danamvis, gamkvrivebis da nebismieri sxva saqmianobis CaTvliT, rac
saWiroa obieqtis dasrulebisaTvis, rogorc es moTxovnilia, naCvenebia
naxazebze an miTiTebulia proeqtis menejeris mier.

1.3 demontaJis samuSaoebi

1.3.1 betonis nagebobebi

dazianebuli asawyobi rk/b filebi, Rarebi, nagebobebis monoliTuri
betonis da rk/b nawilebi unda moingres, mongreuli masala unda daitvir-
Tos, gaizidos da ganTavsdes specialur adgilebSi. transportebis manZili
miTiTebulia samuSaoTa moculobebSi.

gadaxda ganxorcieldeba kubur metrebSi demontaJis win, xolo
asawyobi rkinabetonis konstruqciebis SemTxvevaSi metrul tonebSi an
samuSaoTa moculobebSi miTiTebul sxva erTeulebSi.

1.3.2 milebi da milebis armatura

sxvadasxva diametris foladis da rk/b milebi unda amoiTxaros, dai-
Wras da gatanil iqnas naxazebze naCveneb an proeqtis menejeris mier
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miTiTebul manZilze da milsadenis darCenili monakveTebis
garecxvis/gawmendis Semdeg Seicvalos saTvalTvalo WebiT an axali milebis
seqciebiT.

gadaxda ganxorcieldeba amoRebuli milis sigrZis (gazomili metreb-
Si) mixedviT, rac moicavs milebis seqciebad daWras, datvirTvas, gadmot-
virTvas da ganTavsebas. miwis samuSaoebi da masalis transportireba gan-
Tavsebis adgilamde gadaxdili iqneba calke.

1.3.3 foladis konstruqciebi

mwyobridan gamosuli foladis konstruqciebi, armatura da mowyobi-
loba demontirebuli unda iyos saTanado meTodebis da instrumentebis
gamoyenebiT (daSla, eleqtrorkaluri da gazuri Wra da a.S.)

demontirebuli liTonkonstruqciebi unda gancalkevdes sxva sam-
Seneblo narCenebisagan jarTis saxiT, daitvirTos da gatanil iqnas proe-
qtis menejeris mier nebadarTul adgilze.

gazomva ganxorcieldeba tonebSi.

2. nulovani ciklis samuSaoebi

2.1 samuSaoTa saxeebi

specifikaciebis es paragrafi moicavs nulovani ciklis samuSaoebis
masalas, ganxorcielebas, gamocdas da gazomvas.

aRniSnuli muxlebi moicavs mSeneblobisa da gamocdis procesSi masa-
lebisa da aRWurvilobis SesyidvebTan, miwodebasa da transportirebasTan,
xelobasTan, esqpluataciasTan dakavSirebul  yvela saqmianobas.

2.2 wyalamoRvra

kontraqtori pasuxismgebelia wyalamoRvris sistemis daproeqtebasa da
eqspluataciaze, mSeneblobis teritoriis sakmarisad mSal mdgomareobaSi
SesanarCuneblad. sistema SeiZleba moicavdes siRrmul WaburRilebs gruntis
amoRebis adgilebis irgvliv gruntis wylebis donis dasawevad an Ria
sistemas, sadac wvimis, filtraciis da gruntis wylebi grovdeba
avankameraSi da gadaitumbeba mSeneblobis farTobidan.

kontraqtis mTeli periodis ganmavlobaSi kontraqtori pasuxismgebe-
lia wyalamoRvris sistemis eqspluataciaze.

aRWurvilobas unda axldes sarezervo agregatebi sagangebo situa-
ciebisaTvis, kerZod tumboebi da generatorebi eleqtroenergiiT momar-
agebisaTvis.
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2.3 gazomva

wyalamoRvris sistema unda gaizomos gansazRvruli tumbos
warmadobis mixedviT saaTSi da unda anazRaurdes ganakveTebiT, rogorc
mocemulia samuSaoTa moculobebSi.

3. betonisa da armaturis samuSaoebi

3.1 samuSaoTa saxeebi

es nawili moicavs betonis damzadebas, transportirebas, Casxmas,
damuSavebas, movlas da gamyarebas, armirebis detaluri naxazebis momzadebas,
miwodebas, moRunvas, damagrebas, aseve yalibs, nakerebs, nakerebis Semavsebel
masalas, nakerebis damuSavebas da adgilze damzadebul an asawyob betonTan
dakavSirebul yvela sxva samuSaos.

3.2 standartebi

specifikaciebSi standartebi miTiTebulia abreviaturis formiT

(magaliTad, BS 12). qvemoT CamoTvlilia zogierTi standarti da samuSao,
romelsac is exeba:

standartebi

American Association of State Highway and Transportation Officials (AASHTO) -
saxelmwifo avtomagistralebisa da transportis xelmZRvanelobis amerikis
asociacia;

AASHTO- saavtomobilo gzebis xidebis teqnikuri normativebi;

AASHTO- saavtomobilo gzebis seismomedegi xidebis daproeqtebis teqnikuri
normativebi.

standarti 0 samuSao

American Concrete Institute (ACI) –_ amerikis betonis instituti

ACI 211.1 3normaluri, mZime da monoliTuri betonisaTvis proporciebis
SerCevis dadgenili praqtika

ACI 305R 4betonis samuSaoebi cxel amindSi

ACI 315 5ACI-is detaluri instruqcia

ACI 318 6samSeneblo normebisa da wesebis moTxovnebi rkinabetonis
mimarT

American Society for Testing and Matreials  (ASTM) –_ amerikis gamocdisa da masalebis
sazogadoeba

ASMT A36 0sakonstruqcio foladis specifikaciebi
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ASTM A53 1milebis, foladis, Savi da cxeli CaZirvis meTodiT dafaru-
li, moTuTiebuli, SeduRebuli da mTliannaWimi milebis
specifikaciebi

ASTM A184M 2betonis armirebisaTvis perioduli profilis armaturis
Reroebis foladis karkasis specifikaciebi

ASTM A185 3betonis armrebisaTvis foladis SeduRebuli gluvi mavTu-
lis badis specifikaciebi

ASTM C31 4savele pirobebSi betonis sacdeli nimuSebis damzadebisa da
gamyarebis isntruqciebi

ASTM C33 5betonis Semavseblebis instruqciebi

ASTM C39 6cilindruli formis betonis nimuSebis kumSvisas simtkicis
gamocdis meTodi

ASTM C88 7betonis Semavsebelebis vargisianobis gamocdis meTodi na-
triumis sulfatis da magniumis sulfatis gamoyenebiT

ASTM C94 8sasaqonlo betonis specifikaciebi

ASTM C117 975 mm-ze ufro wvrili masalis (#200 saceri) gamocdis
meTodi mineralur minarevebis gamorecxvis  saSualebiT

ASTM C127 10msxvili Semavseblis kuTri masisa da STanTqmis gansazRvris
meTodi

ASTM C131 11mcire zomis msxvili Semavseblis daqucmacebisadmi mdgrado-
bis gamocda los-anjelesis abraziul cveTaze gamocdis
aparatSi da dartymiTi zemoqmedebis saSualebiT

ASTM C136 12wvrili da msxvili Semavseblebis sacris saSualebiT ana-
lizis meTodi

ASTM C142 13Semavseblebis Tixis koStebisa da mtvrevadi nawilakebis
gamocdis meTodi

ASTM C143 14portlandcementiani betonis jdenis gamocdis meTodi

ASTM C150 15portlandcementis teqnikuri normativebi

ASTM C186 16hidravlikuri cementis hidrataciis siTbos gamocdis meTodi

ASTM C231 17axal betonSi haeris Secvelobis wneviT  gamocdis meTodi

ASTM C260 18betonis haerSemyvani minarevebis specifikacia
ASTM C309 19betonis gamyarebis afskwarmomqmneli Txevadi naerTebis

specifikacia

ASTM C311 20ganataci nacris an bunebrivi pucolanis nimuSebis aRebisa da
gamocdis meTodi portlandcemnetiani betonis mineralur
minarevad gamosayeneblad

ASTM C494 21betonis qimiur minarevebis specifikacia
ASTM D1190 22betonSi nakerebisaTvis elastiuri cxlad-sxmuli hermetikis

specifikacia

ASTM D1751 23betonis gzis safarisa da nagebobebis mSeneblobisaTvis
temperaturuli nakerebis Semvsebebebi (araeqstrudirebuli
da elastiuri bitumis tipis)

ASTM D1850 24betonis nakerebSi civad Casaxmeli hermetikis specifikacia
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British Standards (BS) –_ britanuli standartebi

BS 340 3asawyobi rk/b bordiurebis, Rarebis, kidis elementebis da
kvadratebis specifikacia

BS 368 4asawyobi rk/b filebi

BS 1200 5samSeneblo qviSa bunebrivi wyaroebidan

BS 3148 6betonis damzadebisaTvis wylis gamocdis meTodebi

BS 4871 7SesaduRebeli aparatebis tipis damtkicebis gamocda Se-
duRebis damtkicebuli operaciebisaTvis

BS 5135 8naxSirbadovani foladisa da manganumovani foladis rkaluri
SeduReba liTonis eleqtrodiT

BS 5400 9folad-betonis Sereuli konstruqciis xidebis proeqti da
specifikaciebi

U.S. Army Corps of Project Managers (US COE) –_ aSS-s armiis mSeneblobis
xelmZRvanelTa korpusi

CRD C572 0polivinilqloridis wyalgaumtari SemWidrobis specif-
ikaciebi

yofili sabWoTa kavSiris standartebi

GOST 26633-86 3hidroteqnikuri nagebobebis betoni
GOST 7473-76 sasaqonlo betoni. teqnikuri pirobebi

GOST 10178-85 portlandcementi da widaportlandcementi

GOST 22266-76 sulfatmedegi cementi

GOST 11052-74 gafarToebadi cementi

TY 21-20-18-80 Zabvadi cementi

GOST 22237-85 cementis SefuTva, markireba, transportireba da Senaxva

GOST 22236-85 cementi. miRebis wesebi

GOST 310.1-76
310.4-76

cementi. gamocdis meTodebi

GOST 5382-73 cementi. qimiuri analizis meTodebi

GOST 10268-80 Semavseblebi mZime betonisaTvis. teqnikuri pirobebi

GOST 10260-74* RorRi samSeneblo samuSaoebisaTvis

GOST 8267-82 RorRi samSeneblo samuSaoebisaTvis bunebrivi qvisagan

GOST 8268-82 xreSi samSeneblo samuSaoebisaTvis

GOST 17539-72* betonis Semavseblebi rk/betonis da betonis milebisaTvis.
teqnikuri moTxovnebi

GOST 8269-82 RorRi bunebrivi qvisagan, RorRi da xreSi samSeneblo samu-
SaoebisaTvis. gamocdis meTodebi

GOST 8736-85 qviSa samSeneblo samuSaoebisaTvis. teqnikuri pirobebi

GOST 8735-85 qviSa samSeneblo samuSaoebisaTvis. gamocdis meTodebi

GOST 23732-79 wyali betonebisa da samSeneblo xsnarebisaTvis. teqnikuri
pirobebi

GOST 10922-75 armaturis nakeTobebi da SesaduRebeli Casatanebeli detale-
bi rk/b konstruqciebisaTvis. teqnikuri moTxovnebi da gamo-
cdis meTodebi
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GOST 14098-85 rk/betonis nakeTobebis da konstruqciebis armaturis Se-
duRebiT SeerTeba. kontaqturi da saabazane SeduReba. Zi-
riTadi tipebi da konstruqciuli elementebi

GOST 23858-79 rk/betonis konstruqciebis armaturis pirapira da T-sebri
SeerTeba SeduRebiT. xarisxis kontrolis ultrabgeriTi
meTodebi. miRebis wesebi

GOST 5781-82* 4foladis armaturis Reroebi

GOST 8478-81 5armaturis badeebi
GOST 6727-80* 6saarmature mavTuli

3.3. kontraqtoris mier warsadgeni masalebi

3.3.1 zogadi

betonis samuSaoebTan dakavSirebiT kontraqtoris mier warsadgeni
masalebis mimarT moTxovnebi mocemulia winamdebare specifikaciebis Sesabamis
paragrafebSi. aRniSnuli moTxovnebi  Camoyalibebulia qvemoT.

3.3.2 sertifikatebi da qarxnuli gamocdis monacemebi

ZiriTad samuSaoebSi gamosayenebeli masalebis da mowyobilobebis yovel
partiasTan erTad kontraqtorma unda warmoadginos mwarmoeblis an
mimwodeblis mier gacemuli Sesabamisobis sertifikati, kerZod Semdeg
masalebze:

 cementi;

 pucolanuri masalebi;

 danamatebi;

 gamamyarebeli;

 nakerebis SemWidroebebi, wyalgaumtari sogmanebis CaTvliT.

 armatura;

 armaturis SemaerTebeli detalebi;
kontraqtorma aseve unda warmoadginos mwarmoeblis mier gamocdili ni-

muSebis qarxanaSi Catarebuli analizisa da laboratoriuli gamocdis
monacemebi. qarxnis analizisa da gamocdis monacemebi unda warmoadgendes im
masalebs, romelic mowodebul iqna ZiriTadi samuSaoebisaTvis. mwarmoeblis
mier nimuSebis aRebisa da gamocdis sixSire unda pasuxobdes Sesabamis
standartebs.

3.3.3 kontraqtoris mier Catarebuli gamocdebis Sedegebi

kontraqtorma unda warmoadginos:
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 damzadebuli Semavseblebis granulometriuli Semadgenlobis gamocdis
yoveldRiuri da yovelTviuri Semajamebeli angariSebi;

 sasworebis da sadozatore mowyobilobebis yovelTviuri Semowmebis
cnoba.

3.3.4 nimuSebi

kontraqtorma unda warmoadginos yvela im masalis nimuSebi, mwarmoe-
blis teqnikur informaciasTan erTad, romelic gamoyenebul iqneba ZiriTad
samuSaoebSi proeqtis menejeris moTxovnisamebr. saTanadod niSandebuli
standartuli nimuSebi Sesaferis konteinerebSi unda inaxebodes samSeneblo
moedanze.

3.3.5 betonis qarxana

kontraqtorma unda warmoadginos ZiriTadi informacia betonis
qarxanaze, romelsac is moawyobs an gamoiyenebs. informacia unda moicavdes
Semavseblebis damamzadebeli, sarecxi da sacrel-saxarisxebeli danadgarebis,
betonis sadozatoro da Semrevi danadgarebis, dasatvirTi, transportirebis,
Casxmisa da gacivebis  saSualebebis aRWurvilobis CamonaTvals. yoveli
danadgarisaTvis gansaxilvelad warmodgenil dokuments Tan unda axldes
kontraqtoris werilobiTi winadadeba adgilze produqciis xarisxis
kontrolis Sesaxeb. betonis qarxnis aRWurvilobasa da xarisxis
kontrolze winadadebis specifikaciebTan Sesabamisoba ganxiluli da
komentirebuli iqneba proeqtis menejeris mier. saWiroebis SemTxvevaSi,
kontraqtorma unda Seitanos proeqtis menejerisaTvis damakmayofilebeli
cvlilebebi Tavis winadadebaSi.

3.3.6 mSeneblobis detalebi

kontraqtorma proeqtis menejeris mier winaswar dasamtkiceblad unda
warmoadginos Tavisi detaluri winadadebebi Semdeg sakiTxebze:

 betonis saproeqto narevis recepti TiTouli klasis betonisaTvis;

 betonirebis nakerebis mowyoba iq, sadac isini ar aris naCvenebi nax-
azebze;

 betonirebis fenebis ganlageba;

 wyalgaumtari sogmanebi;

 arsebul da axal betons Soris nakerebis momzadeba, Semkvreli masa-
lebis, remontisaTvis betonis specialuri Semadgenlobis detaluri
aRweris CaTvliT;
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 betonis Casxmis Tanamimdevroba, cxel amindSi da RamiT betonis
Casxmis specialuri procedurebi;

 asawyobi betonis samuSaoebi;

 yalibebi;

 armaturis Reroebis detaluri monacemebi, Reroebis formis, Catanebis,
daankerebisa da gadadebiT SeerTebebis sigrZeebis CaTvliT.

proeqtis menejeris Tanxmobis miRebamde kontraqtoris mier samuSaos
dawyeba dauSvebelia.

3.3.7 betonis samuSaoebis aRnusxva

kontraqtorma proeqtis menejerTan SeTanxmebuli formiT yovel dRe
unda warmoadginos angariSi wina dRes Casxmuli betonis Sesaxeb.
aRniSnuli anagariSi unda moicavdes Semdegs (da sxva monacemebsac):
betonis SemadgenlobasTan dakavSirebiT:

 gakeTebuli narevis partiebis raodenoba;

 gakeTebuli narevis raodenoba, saSualo norma da dasxmuli betonis
saerTo moculoba;

 fuWad daxarjuli an wundebuli narevis raodenoba;

 gamoyenebuli cementis, betonis Semavseblebis, wylis, pucolanuri ma-
salebis da danamatebis saerTo wona.

obieqtze betonis TiToeul CasxmasTan dakavSirebiT :

 Casxmis adgili;

 betonis Casxmuli narevi;

 Casxmuli betonis saerTo raodenoba da TiToeuli narevis gam-
oyenebuli raodenoba.

amasTan erTad, kontraqtorma unda awarmoos monacemebis zusti da
drouli aRnusxva, romelSic naCvenebi iqneba obieqtis yoveli nawilis
betonirebis TariRi, dro, amindi da temperaturuli pirobebi. proeqtis
menejers yovelTvis unda hqondes am dokumentis Semowmebis saSualeba.

3.3.8 armaturis SeduReba

kontraqtorma unda miiRos proeqtis menejeris winaswari Tanxmoba arma-
turis nebismieri SeduRebisaTvis. es Tanxmoba unda moicavdes:

 SeduRebis procedurebs;

 SemduReblebis kvalifikacias samSeneblo moedanze samuSaod;

 SeduRebis nakerebis Semowmebas.
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3.4 masalebi da aRWurviloba

3.4.1 cementi

obieqtze gamoyenebuli cementi unda warmoadgendes portlad cements,
romelic pasuxobs ASTM 150 an sxva ekvivalentur damtkicebul standarts.
proeqtis menejerma SeiZleba moiTxovos nebismieri betonis mocileba, Tu is
damzadebiul iqna iseTi cementiT, romelic ar pasuxobs winamdebare specif-
ikaciebis moTxovnebs.

cementi _ GOST 10178-85 (yofili sabWoTa kavSiris standarti)

cementi simtkicis zRvari 28 dRis Semdeg, mpa

kumSvaze Runvaze

portland cementi M 400 39.2 5.4
portland cementi M 500 49.0 5.9

cementis SefuTva da transportireba GOST – 22237-85.
miReba _ GOST 22237-85.

cementis TiToeul partias unda axldes sertifikati, romelSic
naCvenebi iqneba im bunkeris nomeri, saidanac amoRebul iqna cementi, gadmot-
virTvis dro, gagzavnis TariRi da transportirebuli moculoba. kon-
traqtorma TveSi orjer unda Caataros TiToeuli wyarodan miRebuli
cementis  hidrataciis siTbos Semowmeba. Semowmeba unda Seesabamebodes ASTM
C186 standarts an yofili sabWoTa kavSiris Sesatyvis standarts. proeqtis
menejerma SeiZleba moiTxovos hidrataciis siTbos Semdgomi Semowmeba. am
SemTxvevaSi kontraqtorma unda miiRos damatebiTi Semowmebis xarjebis
anazRaureba, garda iseTi SemTxvevebisa, rodesac gamocda mTlianad an na-
wilobriv CaiSala. amis msgavsad, kontraqtorma minimum erTxel mainc unda
gamoscados cementisa da Semavseblebis naerTis tutovani aqtivoba ASTM C
277 standartis an yofili sabWoTa kavSiris sxva Sesabamisi standartis
mixedviT, amgvari masalebis gamoyenebiT betonis samuSaoebis dawyebamde.

yoveli Tvis 14 ricxvisaTvis kontraqtorma unda warmoadginos
obieqtze miwodebuli cementis yvela gamocdis (7 da 28-dRiani nimuSebis
kumSvaze simtkisa da hidrataciis siTbos CaTvliT) ganaxlebuli angariSi.
proeqtis menejers ufleba eqneba nebismier dros aiRos nimuSebi da gamos-
cados isini Sesabamisobis dasadastureblad.

samSeneblo moedanze miwodebisTanave cementi Senaxul unda iqnes am
miznisaTvis gankuTvnil bunkerebSi an mSral, atmosferuli movlenebis
zegavlenisagan dacul da saTanadod aerirebul nagebobebSi, romelTa iataki
miwis zedapiris doneze 500 mm-iT zemoT iqneba ganlagebuli da daculi
tenSTanTqmisagan. yvela sawyobi damtkicebul unda iyos proeqtis menejeris
mier da SesaZlebeli unda iyos maTTan iolad misvla da maTi garCeva. ce-
mentis yoveli partia calke unda inaxebodes da kontraqtori am partiebs
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im TanamimdevrobiT unda iyenebdes, ra TanamimdevrobiTac miiRo isini. sam-
Seneblo moedanze unda inaxebodes erTi wyarodan aRebuli cementis sakmari-
si raodenoba erT jerze Casxmuli betonis fenis dasasruleblad. uzrun-
velyofil unda iqnes sakmarisi tevadobis sawyobebi, im raodenobiT cementi-
saTvis, romelic daakmayofilebs mSeneblobis damtkicebuli grafikis
maqsimalur moTxovnebs.

sxvadasxva markisa da sxvadasxva wyarodan miRebuli cementi unda
inaxebodes cal-calke garkveviT aRniSnul sawyobebSi. samSeneblo moedanze
mwarmoeblis yuTebiT an tomrebiT motanili cementi gauxsnelad unda inaxe-
bodes obieqtze gamoyenebamde. cementi, yuTebidan an tomrebidan, romlebic
gaxsnil iqna samSeneblo moedanze, maSinve unda iqnes gamoyenebuli an
saTanadod Senaxuli. Tu sxvagvarad ar aris nebadarTuli, gamoyenebul unda
iqnes maqsimum sami qarxnis cementi da obieqtis garkveul nawilSi mxolod
erTi mwarmoeblis cementi unda iqnes gamoyenebuli.

nebismieri cementi, romelic, proeqtis menejeris azriT, koStovani an
nawilobriv gamagrebulia, dawunebul unda iqnes da kontraqtorma dauy-
ovnebliv unda gaitanos aseTi cementi samSeneblo moednidan.

cementi, romelic samSeneblo moedanze inaxeboda 91 dReze meti xnis
ganmavlobaSi an romelic proeqtis menejeris azriT, saeWvo xarisxisaa, ar
unda iqnes gamoyenebuli samSeneblo obieqtze. gamonaklisi dasaSvebia mxo-
lod im SemTxvevaSi, Tu Catarda misi xelaxali gamocda da gamocdis Sedeg-
ebma aCvena, rom is yevla aspeqtSi Seesabameba winamdebare specifikaciebs. am
gamocdisaTvis nimuSebi proeqtis menejerma unda aiRos. xalaxali gamocdis
xarjebi ar anazRaurdeba gamocdisESedegebis miuxedavad.

kontraqtorma unda awarmoos cementis miwodebis da obieqtze misi
gamoyenebis zusti aRnusxva. am dokumentaciis sami asli unda gadaeces
proeqtis menejers misTvis misaRebi formiT.

3.4.2 betonis Semavseblebi

3.4.2.1 zogadi

betonis Semavseblebi unda damuSavdes da unda Sedgebodes bunebrivi nawil-
akebisagan an bunebrivi da xelovnuri nawilakebis narevisagan. betonis Sem-
avseblebi damzadebul unda iqnes wyaroebidan/karieridan miRebuli Sesaferi-
si masalebisagan, romelic damtkicebuli iqneba proeqtis menejeris mier.
romelime wyaros dakmtkiceba, saidanac kontraqtori awarmoebs betonis
Semavseblebs, ar gulisxmobs am wyarodan miRebuli yvela masalis damtkice-
bas an miRebas.

kontraqtors SeuZlia masalis miReba proeqtis menejeris mier
damtkicebuli nebismieri wyarodan. am mizniT man proeqtis menejers gansax-
ilvelad unda warudginos aRniSnuli wyaroebidan miRebuli masalis kvlevi-
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sa da gamocdis Sedegebi. kontraqtoris mier SemoTavazebuli alternatiuli
wyaroebi imave proceduris mixedviT unda iqnes damtkicebuli.

obieqtze warmoebuli betonis Semavseblebis xarisxis kontrolisaTvis
kontraqtorma unda uzrunvelyos muSaxeli da aRWurviloba da unda
hqondes sagamocdo laboratoria. minimum yovel cvlaSi erTxel kon-
traqtorma unda aiRos obieqtze warmoebuli msxvili Semavseblis nimuSi da
unda Seamowmos granulometriuli Semadgenloba. betonis wvrili Semavseb-
lis granulometriuli Semadgenloba unda dadgindes warmoebis erTi saaTis
ganmavlobaSi minimum erTi gamcdis saSualebiT, grda im SemTxvevebisa,
rodesac, proeqtis menejeris azriT, gamocdis Sedegebis safuZvelze, Sem-
avseblis granulometriuli Semadgenloba sakmaod mudmivia da dasaSvebia
misi naklebi sixSiriT gamocda. kontraqtorma aseve unda aiRos Semavseblis
nimuSebi da gamoscados isini granulometriuli Semadgenlobis sisworis
dasadgenad warmoebis, transportirebis, Senaxvis da gamoyenebis sxvadasxva
etapebze, proeqtis menejeris moTxovnisamebr. kontraqtorma proeqtis
menejers unda warudginos yoveldRiuri angariSi, romelSic naCvenebi unda
iyos  warmoebis moculobebi da granulometriuli Semadgenlobis gamocdis
Sedegebi.

kontraqtorma warmoebis procesSi dauyovnebliv unda gaasworos
msxvili da wvrili Semavseblebis granulometriul SemadgenlobaSi nebismi-
eri gadaxra.

3.4.2.2 Semavseblebis xarisxi da granulometriuli Semadgenloba

wvrili Semavsebelebi

betonis wvrili Semavseblebi unda Seesabamebodes ASTM C33 an
ekvivalenturi yofili sabWoTa kavSiris standartis xarisxis moTxovnebs
da unda Sedgebodes bunebrivi da/an damsxvreuli/dafquli qviSisagan. wvrili
Semavseblebi unda gairecxos.
zemoaRniSnulTan erTad, betonis wvrili Semavseblebi unda akmayofilebdes
Semdeg fizikur moTxovnebs:

 simsxos moduli 02.50-3.0

 natriumsulfatis medegoba 5 cikli (ASTM C 88) 1maqsimum 10%-is
danakargi

 qviSis ekvivalenti (ASTM D2419) 2minimum 80%

granulometriuli Semadgenlobis moTxovnebis dakmayofilebasTan erTad,
wvrili Semavsebeli unda Semowmdes im TvalsazrisiT, rom aTi Tanamim-
devruli gamocdis nimuSidan minimum cxra 0.20-ze metiT ar unda gansxvav-
debodes 10 sagamocdo nimuSis saSualo simsxos modulisagan.
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betonsarevSi mitanil wvril SemavsebelSi agresiuli nivTierebebis maqsima-
luri procentuli odenoba ar unda aRematebodes Semdeg moculobebs:

 Tixis koStebi da fxvnadi nawilakebi (ASTM C33) wonis 3%

 0.075mm sacerSi gamavali masala wonis 3%

 Tixafiqali wonis 1%

 sxva agresiuli nivTierebebi sul (rogoricaa qarsi,
qloriti, rbili fantelisebri nawilakebi)

wonis 3%

yvela agresiuli nivTierebis procentuli Semcvelobis jami ar unda aRe-
matebodes wonis 5%-s.
Semavseblebi gamocdil unda iqnes organuli damabinZureblebis ESemcveloba-

ze ASTM C40 standartis Sesabamisad. nebismieri Semavsebeli, romelic
standartulze ufro muq fers iRebs, dawunebul unda iqnes.

ASTM C 136 standartis mixedviT gamocdisas wvrili Semavseblebi erTgva-
rovani unda iyos granulometriuli Semadgenlobis mixedviT Semdegi moTx-
ovnebis Sesabamisad:

aSS standartuli saceris zoma gamavali masalis wonis %

9.5 mm (0.375 duimi) 100
4.76 mm (#4) 95-100
2.38 mm (#8) 80-100
1.19 mm (#16) 50-85
0.60 mm (#30) 25-60
0.30 mm (#50) 10-30
0.25 mm (#100) 2-10
0.075 mm (#200) 0-3

betonis wvrili Semavseblebis yofili sabWoTa kavSiris standarti
GOST 8636-85.

SeniSvna: yofili sabWoTa kavSiris standartebi ixileT T. 3.2

msxvili Semavsebelebi

betonis msxvili Semavseblebi unda Seesabamebodes ASTM C 33 an
ekvivalenturi yofili sabWoTa kavSiris standartis xarisxis moTxovnebs
da unda Sedgebodes xreSis, damsxvreuli xreSis an damsxvreuli qvisagan.
msxvili Semavsebelebi unda gairecxos da sortirebul unda iqnes nomi-
naluri zomis fraqciebad. msxvili Semavseblebis kuTri masa da STanTqma
dadgenil unda iqnes ASTM C 127 standartis Sesabamisad. damatebiT, betonis
msxvili Semavsebeli unda pasuxobdes Semdeg fizikur moTxovnebs:
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 natriumsulfatis medegoba 5 cikli (ASTM C
88)

0maqsimum 12%-is
danakargi

 los anjelesis abraziul cveTis aparatze

gamocdis maCvenebeli (ASTM C 131)
1maqsimum 40%

danakargi

betonsarevSi mitanil nebismieri zomis msxvil SemavsebelSi agresiuli
nivTierebebis maqsimaluri procentuli Semcveloba ar unda aRematebodes Semdeg
maCveneblebs:

 0.075mm sacerSi gamavali masala (ASTM C33) wonis 3%

 0.075mm  (#200) sacerSi gamavali masala (ASTM C
117)

 19.1 mm-4.75mm zomis wonis 0.50%

 38.1 mm-19.1mm zomis wonis 0.25%

 76.2mm-38.1mm zomis wonis 0.25%

 Tixafiqali wonis 1%

 Tixis koStebi da fxvnadi nawilakebi (ASTM C 142) wonis 2%

 sxva agresiuli nivTierebebi wonis 1%

betonsarevSi mitanil masalaSi nebsimeri zomis agresiuli nivTierebis
procentuli Semcvelobis jami ar unda aRematebodes wonis 3%-s.

ASTM C 136 standartis mixedviT gamocdisas betonsarevTan mitanili
msxvili Semavseblebis nominaluri zomebi unda akmayofilebdes granulo-
metriul Semadgenlobis Semdeg moTxovnebs da erTgvarovani unda iyos
granulometriuli Semadgenlobis mixedviT Semdegi sazRvrebis farglebSi:

saceris zoma sacerSi gamavali nominaluri zomebis wonis %

19.1 mm-4.75mm 38.1mm-19.1mm 76.2mm-38.1mm

101.6mm (4 diumi) 100
76.2mm (3 diumi) 90-100
50.8mm (2 diumi) 100 20-55
38.1 mm (11/2 diumi) 90-100 0.15
25.4 mm (1 diumi) 100 20-55 0-2
19.1 mm (3/3 diumi) 90-100 0-15
9.5 mm (3/8 diumi) 10-40 0-2
4.75 mm (#4) 0-5
2.38 mm (#8) 0-2

betonis Semavseblebi (sabWoTa kavSiris standartebi)

xreSi _ GOST 8268-82

RorRi _ GOST 8267-82
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daumuSavebeli Semavseblebis Sefaseba _ GOST 10268-80

saceris zoma % wonis mixedviT

Dmin=3-5 mm 95-100

Dmin= 10mm 90-100

0.5(Dmin+Dmax)
erTi zoma

narevi zoma

40-80

50-70

Dmax 0-10

1.25 Dmax 0

3.4.2.3 Semavseblebis nimuSebis aReba da gamocda

betonis Semavseblebi

betonis damzadebisas proeqtis menejeri Seamowmebs betonsarevTan
mitanili betonis Semavseblebis nimuSebs, raTa daadginos winamdebare
specifikaciebis moTxovnebTan maTi Sesabamisoba. kontraqtorma unda unda
uzrunvelyos nimuSebis wardgena da maTi gamocdis saSualebebi. proeqtis
menejeris mier betonis Semavseblebis gamocda ar aTavisuflebs kon-
traqtors misi pasuxismgeblobisagan, rom akontrolos wvrili da msxvili
Semavseblebis warmoeba, Senaxva da CatvirTva-gadmotvirTva winamdebare
specifikaciebis Sesabamisad.

3.4.2.4 Semavsebelebis Senaxva

kontraqtorma unda uzrunvelyos Semavseblebis Senaxvis saSualebebi, ra-
Ta:

 yoveli nominaluri fraqciis msxvili da wvrili Semavseblebi yovel-
Tvis inaxebodes  cal-calke;

 yovelTvis Tavidan unda iqnes acilebuli Semavseblebis dabinZureba
miwiT an sxva ucxo nivTierebebiT;

 uzrunvelyofili iyos Semavseblis TiToeuli grovidan wylis
mocileba;

konveirul sistemaSi gamoyenebuli unda iyos saTanado konstruqciis
qanis transportiori 37.5 mm-ze meti zomis Semavseblebis segregaciis da
daqucmacebis Tavidan asacileblad.
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kontraqtorma unda uzrunvelyos, rom daxarisxebuli msxvili Sem-
avseblebi ise iqnes dayrili, Senaxuli da gatanili Senaxvis adgilidan, rom
Tavidan iqnas acilebuli masalis segregacia. dauSvebelia Senaxvis grovebze
meqanizmebis muSaoba.

dozatoris an sarevi danadgaris bunkerSi mitanil wvril Semavseblebs
unda hqondes erTgvarovani, stabiluri tenSemcveli Semadgenloba, romelic
7%-s ar unda aRematebodes. Warbi teni mocilebul unda iqnes meqanikurad
an daStabelebiT drenirebis meTodiT. kontraqtorma avdarisagan unda
daicvas wvrili Semavseblebis grovebi. iq, sadac Semavsebelebi SeiZleba
dabinZurdes qaris motanili masalebiT, saWiroa qarsafari SemoRobvis
uzrunvelyofa.

3.4.3 wyali

Semavseblebis gasarecxi, betonis morevisa da gamyarebisaTvis saWiro
wyali unda iyos sufTa, ar unda Seicavdes mavne nivTierebebs da unda
Seesabamebodes BS 3148-is danarTis rekomendaciebs. qloridebisa da
sulfatebis koncentracia iseTi unda iyos, rom mTlianobaSi betonis
narevis mineralizacia Seesabamebodes BS 3148-Si rekomendirebul farglebs.
am miznisaTvis gamosadegad iTvleba arxis saTanadod gafiltruli wyali.
kontraqtorma unda miiRos zomebi wylis dasacavad mzis pirdapiri
sxivebisagan da qaris motanili masalebiT daWuWyianebisagan. proeqtis
menejerma unda gasces brZaneba wylis xelaxali Semowmebis Sesaxeb, rodesac
amas saWirod CaTvlis.

yofili sabWoTa kavSiris normebi: gost 23732-79 wyali betonebisa da
samSeneblo xsnarebisaTvis, teqnikuri pirobebi.

3.4.4 danamatebi

danamatebi gulisxmobs im masalebs, romelic emateba betons morevisas
da misi mizania betonis narevis Tvisebebis Secvla. isini ar unda Seicavdes
kalciumis qlorids.

kontraqtoris mier betonis nebismieri danamatis gamoyeneba unda
emyarebodes specifikaciebis moTxovnebs an proeqtis menejeris miTiTebebs.

gamaTxevadebeli gamyarebis Semanelebeli danamati unda Seesabamebodes
ASTM C494, D tips. TiToeul narevze gamoyenebuli danamatis moculoba
unda gansazRvros proeqtis menejerma, magram zogadad unda Seesabamebodes
mwarmoeblis instruqciebs. is gamaTxevadebeli gamyarebis Semanelebeli
minarevi, romelic ar yofila damakmayofilebeli SedegebiT gamoyenebuli
msgavsi xasiaTis samuSaoebze, ar ganixileba dasamtkiceblad. mwarmoeblis
teqnikuri monacemebis cnoba da ASTM C494, D tipTan Sesabamisobis sertif-
ikati moTxovnisas wardgenil unda iqnes dasamtkiceblad. damtkicebis
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Semdeg, mwarmoeblis Sesabamisobis sertifikati warmodgenil unda iqnes
samSeneblo moedanze TiToeuli partiis miwodebasTan erTad. proeqtis
menejerma, saWiroebis SemTxvevaSi, unda aiRos gamaTxevadebeli gamyarebis

Semanelebeli minarevis nimuSebi da gamoscados ASTM C494 standartTan
Sesabamisobis dasadgenad. Tu gamocda uCvenebs, rom miwodebuli minarevi ar
aris damakmayofilebeli, is dauyovnebliv unda iqnes moclebuli samSeneblo
moednidan.

kontraqtorma, saWiroebis SemTxvevaSi, unda uzrunvelyos,
damtkicebuli haerSemyvani danamatis gamoyeneba, romelic unda Seesabamebodes

ASTM C 260 standartis moTxovnebs.
yoveli minarevi ise unda iqnes areuli meqanikuri dozatoris meSve-

obiT, rom Tanabrad iyos ganawilebuli narevSi.  erTsa da imave narevSi
gamoyenebuli sxvadasxva minarevebis SeTavsebadoba dadasturebuli unda iyos
proeqtis menejeris mier.

betonis yovel narevSi gamoyenebuli haerSemyvani danamatebis raodeno-
ba sakmarisi unda iyos betonmrevidan gadmotvirTvis momentSi haeris
Sesayvanad Semdegi procentuli SeculobiT:

msxvili Semavseblis maqsimaluri zoma,
mm

haeris procentuli Semcveloba mocu-
lobis mixedviT

76.2 4-5*
38.1 4-6
19.1 5-7

*) nimuSis 38.1 mm sacerze gacris Semdeg.
haerSemyvani danamatis Semcveli narevis savele gamocda unda Catardes

ASTM C 231 standartis Sesabamisad. is betoni, romelic zemoaRniSnul
farglebze meti haeris SemcvelobiT damzadda, SeiZleba dawunebul iqnes
proeqtis menejeris mier.

danamatebi unda inaxebodes Sesaferis konteinerebSi, romlebic uzrun-
velyofen maTi erTgvarovani xsnaris saxiT Senaxvas da daicavs maT at-
mosferuli zemoqmedebisa da dabinZurebisagan.

is minarevebi, romelic 6 Tveze meti xnis ganmavlobaSi inaxeboda, ar
unda iqnes gamoyenebuli, Tu xelaxali gamocda ar uCvenebs, rom isini
damakmayofilebelia. yvela xelaxali gamocdis xarjebi unda dafaros kon-
traqtorma. dawunebuli masala dauyovnebliv unda iqnes gatanili sam-
Seneblo moednidan.

3.4.5 nakerebis Sevseba da wyalgaumtari sogmanebi

nakerebis Sesavsebi masala moicavs wyalgaumtar SemWidroebas,
Semavseblebs, saRebavebs, nakerebis amomvseb Semadgenlobebs, hermtikebs,
Semkvrel masalebs da sxva masalas, romelic saWiroa betonis
nakerebisaTvis. nakerebis amomvsebi masala SemoTavazebul unda iqnes
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kontraqtoris mier da unda daamtkicos proeqtis menejerma. isini unda
CaitvirTos da gadmoitvirTos, gamoyenebuli da Senaxuli iqnes mwarmoeblis
rekomendaciebis Sesabamisad.

obieqtze gamoyenebuli nakerebis amomvsebi masala unda Seesabamebodes
Semdeg standartebs:

masala standarti

cxlad dasxmuli  hermetiki ASTM D1190 an US SS S1614 hermeti-
ki; betonis nakerebisaTvis cxel

mdgomareobaSi dasxmuli tipi ASTM
D1850

civad dasatani tipi US TT S00227E
hermetiki polisulfidis an poli-
ureTanis fuZeze

ASTM D1751
ASTM D1752 II tipi

temperaturul-deformaciuli na-
kerebis mza samWidroeblebi

US TT C598C, xarisxi 1 an 2, feri,
rogorc naCvenebia naxazebze an
damtkicebulia

polivinilqoloridis wyalgaumtari
SemWidroeba

US COE specifikacia CED C572 poli-
vinilqloridis wyalgaumtari
SemWidroebisaTvis

polivinilqloridis wyalgaumtar sogmanebs, aSS-s armiis mSeneblobis
xelmZRvanelTa korpusis meTodiT gamocdisas, unda hqondes Semdegi fiziku-
ri maxasiaTeblebi:

fizikuri maxasiaTeblebi moTxovna gamocdis
meTodi

simtkice gaWimvisas, ara nakleb 12 MPa C568
zRvruli wagrZeleba, ara nakleb 350% C573
texvadoba dabal temperaturaze,
gabzarvisa da gaxleCvis niSnebis
gareSe

2 0C C570

sixiste Runvisas, 12.5 mm malSi,
aranakleb

2.75 MPa C571

yofili sabWoTa kavSiris normebi:

rezinis profilirebuli lenti sogmanisaTvis TY 38-105831-75

simtkicis zRvari gaWimvisas 200 kg/sm2

fardobiTi wagrZeleba gaWimvisas 500%
narCeni wagrZeleba gawyvetisas 25%
yinvamedegoba - 45 0C
wyalSTanTqma 24 saaTis Semdeg 2%
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saizolacio bitumi GOST 9812-74

bitumi darbilebis tem-

peratura 0C
nemsis SeRwevis

siRrme 25 0C -ze,
10-1 mm

Wimvadoba
25 0C -ze, sm

БНИ-IV 75 25-40 4
БНИ-IVa 65-75 30-40 4
БНИ-V 90 20 2

asfaltis mastikis Semadgenloba

bitumi % Semavsebeli %

100 _

40 kirqvis fxvnili _ 60

30 portland cementi _ 70

40 dolomitis fxvnili _ 60

Tu ar arsebobs Sesabamisi standarti nakerebis amomvsebi raime
dapatentebuli masalisaTvis, kontraqtorma demonstraciis an gamocdis
meSveobiT an sxva raime saSualebiT unda daamtkicos am masalis Sesaferiso-
ba, adekvaturoba da efeqturoba samSeneblo moednis pirobebSi. sxva Sem-
TxvevaSi kontraqtorma unda warmoadginos mwarmoeblis mier gamocdis cnoba
xarisxis Sesabamis standartebTan Sesatyvisobis dasadastureblad. obieqtze
gamoyenebuli unda iqnes mxolod proeqtis menejeris mier damtkicebuli
masalebi.

3.4.6 yalibi

yalibi unda moewyos xis masalis, liTonis furclebis an sxva damtkicebul
masalisagan, nagebobis konstruqciuli Taviseburebidan gamomdinare da imis
mixedviT Tu ra faqturis betonirebis zedapiria misaRebi, 3.5.24 paragrafis
moTxovnaTa gaTvaliswinebiT. Ria zedapirebisaTvis kontraqtorma unda
gamoiyenos Sesabamisi damuSavebis klasis zedapirebisaTvis damtkicebuli
masalebi.

momWimi elementebi unda iyos Zelovan-wriulxraxnuli an sxva
damtkicebuli dapatantebuli tipis. Casatanebeli detalebis misaduRi
Rerebi unda bolovdebodes betonis formirebuli zedapiris SigniT
aranakleb 50 mm siRrmeze. dauSvebelia mavTulis bmebis gamoyeneba.

wyalSemtbor nagebobebSi gamoyenebul, mTeli kveTis sigrZeze gamWol
momWimebs unda hqondes aranakleb 50 mm diametris da 4 mm sisqis diafragma,
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romelic marTobulad unda iyos miduRebuli momWimi elementis SuaSi, mis
gaswvriv wylis gaJonvis Tavidan asacileblad.

3.4.7 foladis armatura

foladis armaturis Reroebi unda warmoadgendes cxlad glinul

perioduli profilis armaturis Reroebs, romelic Seesabameba ASTM A 615
standarts, 40 da 60 klass an yofili sabWoTa kavSiris ekvivalentur saxelmwifo

standartebs. armaturis karkasi unda Seesabamebodes ASTM A 184 an ASTM A
185 standartebis da naxazebze miTiTebul moTxovnebs.

proeqtis menejeris moTxovniT, kontraqtorma unda aiRos samSeneblo
moedanze mitanili armaturis nimuSebi da unda uzrunvelyos nimuSebis
gamocda damtkicebuli sagamocdo uwyebis mier. am uwyebidan miRebuli gamo-
cdis Sesaxeb cnoba unda waredginos proeqtis menejers.

denadobis zRvari, 40 da 60 klasis armaturisaTvis qarxanaSi gamo-

cdis monacemebiT ar unda aRematebodes 120 MPa denadobis dadgenil zRvars.
gaWimvisas simtkicis zRvaris Tanafardoba denadobis zRvarTan ar unda iyos
1.25-ze naklebi.

armaturis Reroebi GOST 5781-82 (yofili sabWoTa kavSiris normebi)

armaturis klasi denadobis zRvari,

MPa
simtkicis zRvari,

MPa
drekadobis mod-

uli, MPa

A-I 235 373 210000
A-II 294 490 210000

A-III (d=10-40mm) 392 590 200000

armaturis bade GOST 8478-81
(d=6-10mm A-III GOST 5781-82; d=3-5mm armaturis mavTuli Bp-I GOST 6727-
80)

3.4.8 damxmare aRWurviloba

ganmbjeni bloki armaturaze betonis damcavi fenis SesanarCuneblad
unda iyos imave teqsturis, ferisa da Semadgenlobis, rogorc monoliTuri
betoni. bloki unda Camoisxas wakveTili konusis an piramidis formiT,
romlis mcire waxnagis sidide minimum 50 mm iqneba.

betonTan feriT Sexamebuli polivinilqloridis gambrjeni blokebi
gamoyenebuli unda iyos iq, sadac moTxovnilia F3 damuSavebis zedapiris
miReba. kontrqtorma proeqtis menejers dasamtkiceblad unda warudginos
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nimuSebi da damamzadeblis teqnikuri monacemebi. isini ar unda iqnas gam-
oyenebuli wyalTan SexebaSi myof zedapirebze.

3.4.9 aRWurviloba

3.4.9.1 zogadi
aRWurviloba-danadgarebis raodenoba da xarisxi unda akmayofilebdes

rogorc specifikaciebis, aseve mSeneblobis programis moTxovnebs. betonis
dasamzadebeli aRWurvilobisadmi specialuri moTxovnebi mocemulia qvemoT.

3.4.9.2 Semavseblebis damamzadebeli qarxana

qarxnis samSeneblo moedanze mitanamde da damontaJebamde kon-
traqtorma unda warmoadginos Semdegi informacia:

 Semavseblebis masalebis karieris damuSavebis sqema;

 sawarmoo procesis sqema da ZiriTadi mowyobilobebis CamonaTvali;

 danadgarebis ganlagebis gegma, narCenebis ganTavsebis adgilebis da
saSualebebis CvenebiT;

 Semavseblebis dasamzadeblad saWiro nedleulis transportirebis
meTodi;

 qarxnis TiToeuli agregatis saaTobrivi warmadoba;

 mtvrisagan dacvis meTodi da saSualebebi;

 saTanado xarisxis da erTgvarovani produqciis miRebis uzrun-
velsayofad procesis yvela etapze xarisxis kontrolis RonisZiebebi.

qarxanaSi SesaZlebeli unda iyos gacrili Semavseblebis sxvadasxva
fraqciebad daStabeleba. qarxanas unda hqondes Semavseblebis samsxvrevi da
sacreli mowyobilobis swrafi regulirebis saSualebebi Semavseblebis
mudmivi granulometriuli Semadgenlobis SesanarCuneblad.

wvrili Semavseblebis maslis dasamsxvrevad da dasafqvavad gam-
oyenebuli unda iyos mowyobiloba, romelic Cveulebriv gamoiyeneba betone-
bisaTvis qviSis dasamzadeblad. samsxvrev danadgarSi ar daiSveba 9.5 mm
naklebi zomis sacrebi wvrili Semavseblis arcrTi fraqciisaTvis, garda
wvrili Semavseblis dasamzadebeli aRWurvilobaze gasuli pirveli anaceri-
sa. rogorc wvrili, aseve msxvili Semavseblebi, unda gairecxos.

.

3.4.9.3 betonis qarxana

kontraqtorma unda uzrunvelyos Tanamedrove, saimedo, avtomaturi,
urTirTdakavSirebuli, uwyvetad kontrolirebadi kompiuteruli marTvis
sadozatoro da Semrevi danadgarebis damontaJeba da maTi movla-Senaxva.
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qarxanaSi miwodebuli yvela myari masala gazomili da Sereuli unda
iyos wonis mixedviT. Txevadi masalebi SeiZleba gazomili da Sereuli iqnas
wonis an moculobis mixedviT. betoni unda damzaddes centralizebul
stacionarul betonmrevebSi, romlebic ganlagebuli unda iyos sadozatoro
danadgarebTan.

qarxnis jamuri warmadoba unda pasuxobdes betonis pikur moTx-
ovnilebas. danadgarebi aRWurvili unda iyos cementis, pucolanuri masa-
lebi, wylis, yinulis, wvrili da msxvili Semavseblebis, haerSemyvani,
gamaTxevadebeli, Sekvris Semanelebeli danamatebis Semrevi da sadozatoro
mowyobilobiT.

betonis qarxnis SekveTamde, kontraqtorma proeqtis menejers da-
samtkiceblad unda warudginos naxazebi, romlebzedac naCvenebi iqneba
qarxnis ganlageba da SemoTavazebuli danadgarebis maxasiaTeblebi. qarxnis
damontaJebis Semdeg, misi eqspluataciisas dauSvebelia specifikaciebis
moTxovnaTa Secvla an uaryofa.

Semavseblebi unda aiwonos erTianad, woniTi dozatoris erTi da igive
sasworze. sawoni bunkerebi saTanadod unda iyos daregulirebuli masalis
Casamateblad da gadmosaclelad. Semavseblebis dozatorebi ise unda iyos
konstruirebuli, rom kontroldebodes daclis Tanmimdevroba da
xangrZlivoba, raTa Semavseblebis Sereva cementTan da pucolanur masa-
lebTan xdebodes masalebis betonsarevSi CatvirTvis Semdeg. es unda xor-
cieldebodes dozatorebis damcleli sarqvelebis marTviT.

qviSis dozatorSi tenSemcvelobis kontrolisaTvis gamoyenebuli unda
iyos eleqtruli xelsawyo. eleqtrodebi ganlagebuli unda iyos damcleli
sarqvelidan 300 mm manZilze. aRmricxavi xelsawyo ganlagebuli unda iyos
operatoris mxedvelobis areSi. marTvis aRWurvilobas tenianobis
cvlilebasTan dakavSirebiT unda SeeZlos saTanado cvlilebebis Setana
betonis narevis proporciebSi.

saswori mTlianad unda iyos operatoris mxedvelobis areSi. saswori
unda ganlagdes sxva aRWurvilobisagan gancalkavebul saZirkvelze, raTa
vibraciam ar iqonios gavlena dozirebis dros sasworis Cvenebaze.

saswori SeiZleba iyos uzambaro, ciferblatiani an berketiani
jeradi saswori. ciferblatiani sasworis gamoyenebis SemTxvevaSi ciber-
blati iseTi zomis da konstruqciis unda iyos, rom anaTvlebi adviladD
ikiTxebodes saoperatoro pultidan. indikatori ise unda iyos dapro-
gramebuli, rom SesaZlebeli iyos misi gamoyeneba 150  kg. damatebamde.  aseve
indikatoris saswori unda moqmedebdes 70 kg. gadatvirTvisas. jeradi ber-
ketebiani sasworis gamoyenebis SemTxvevaSi, igi aRWurvili unda iyos indi-
katoriT, romelic uzrunvelyofs wonis gadaWarbebis an daklebis zustad
da operatorisaTvis mosaxerxeblad Cvenebas. sasworebi da indikatorebi
daculi unda iyos tenisa da mtvrisagan. sasworebis Skalebis danayofis
fasi ar unda aRematebodes sasworis sruli tvirTamweobis 1/500-s.
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qarxana aRWurvili unda iyos danamatebis dozirebis saTanado aRWur-
vilobiT. danamatebi SeiZleba CatvirTuli iqnes wvril SemavseblebTan,
yinulTan an wyalTan erTad, magram araviTar SemTxvevaSi ar unda iqnes
gadareuli erTmaneTSi sarevSi CatvirTavmde. danamatebis dozatorebSi gaz-
omvis sizustis vizualurad Semowmeba unda xdebodes danamatebis SuSis
vertikaluri cilindrSi gavlis meSveobiT. Semvsebi mowyobiloba unda
iZleodes danamatebis raodenobis regulirebis saSualebas. danamatebis
dozirebis mowyobiloba unda iyos operatoris mxedvelobis areSi da
kavSirSi unda iyos sxva gamzom xelsawyoebTan.

yvela sadozatoro mowyobiloba ise unda iyos urTierTdakavSirebuli,
rom SeuZlebeli iyos dozirebis axali ciklis dawyeba sanam dozatorebi
srulad ar daicleba da damcleli sarqvelebi ar daixureba. dozatorebis
damcleli sarqvelebi ar unda gaiRos manamde, sanam xvimrebSi masalebis
zustiraodenoba ar CaitvirTeba da sasworebi ar iqneba balansirebuli.
sarqvelebi ar unda daixuros manamde, sanam masala xvimrebidan bolomde ar
Camoicleba da sasworebis Cveneba ar gautoldeba nuls.

yoveli narevis proporciebis dacva advilad unda miiRweodes da
emyarebodes Semavseblebis wonebs mSral mdgomareobaSi. dozirebis faqtiuri
wonebi unda koreqtirdebodes Semavseblebis tenianobis monacemebis Seyvanis
Sesabamisad. kompiuteruli sistema unda inaxavdes da iZleodes informacias
cvlaSi momzadebuli narevebis raodenobis da Semadgenlobis Sesaxeb, aseve
cvlaSi gamoyenebuli TiToeuli masalis jamur raodenobas.

dozirebis da Serevis yvela operacia unda warmoebdes avtomaturi
kompiuteruli marTviT. mosamzadebeli narevis dozirebisas wonebi unda
emyarebodes saproeqto monacemebs. aRniSnuli monacemebi da narevSi gam-
oyenebuli masalebis faqtiuri wonebi zustad unda aisaxebodes operatoris
monitorze. kompiuterulma sistemam ar unda dacalos dozatorebi sanam
yvela masalis raodenoba ar iqneba SesabamisobaSi saproeqtosTan. unda
aRinusxebodes (nabeWdi saxiT) narevis Semadgenloba, morevis dro, narevis
daniSnuleba, damzadebis dro da TariRi. aRniSnuli informacia unda gamoi-
beWdos 3 egzemplarad. originali unda gadaeces proeqtis menejers yoveli
cvlis damTavrebisas. gamobeWdili informacia xelmisawvdomi unda iyos
proeqtis menejerisaTvis Sesamowmeblad nebismier dros. TiToeuli narevis
monacemebis asli Tan unda axldes betons Casxmis adgilze mitanisas.

saoperatoro pulti unda iyos daxuruli, kondicirebuli, srulad
daculi mtvrisa da xmaurisagan da ise unda iyos ganlagebuli, rom opera-
tori advilad adevnebdes Tvals betonis momzadebis process. operatoris
moxerxebulad ganTavseba aucilebelia betonis konsistenciis saTanado
kontrolisaTvis.

qarxana aRWurvili unda iyos vertikalur RerZuli rofiani sareviT
da ganmtvirTavi ZabriT. yovel sarevs unda SeeZlos Semavseblis, cementis,
pucolanis, danamatebisa da wylis   (yinulis CaTvliT) Sereva kon-
sistenciisa da feris mixedviT erTgvarovani narevis misaRebad da am narevis
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gadmoReba segregaciis gareSe. sarevebi dozatorTan unda ise iyos da-
kavSirebuli, rom SeuZlebeli iyos maTi CatvirTva manamde, sanam isini ar
dacarieldeba da, aseve, SeuZlebeli iyos maTi gadmocla SerevisaTvis
saWiro drois gavlamde. Serevis minimaluri dro unda iyos 2 wuTi pirveli
kuburi metrisaTvis plus 20 wami yoveli damatebiTi kuburi metrisaTvis
sarevis moculobaze. Serevis dro daiwyeba maSin, rodesac yvela myari
masala sarevSia. yovel sarevze arsebuli Serevis drois aRrmricxveli
taimeri  aRWurvili unda iyos zariT an sxva raime Sesaferisi gamafrTx-
ilebeli mowyobilobiT, romelic Serevis dasrulebisas yovelTvis
garkveul xmovan signals miscems operators. sarev danadgars unda hqondes
iseTi mowyobiloba, rom iolad iqnes mocilebuli arasworad dozirebuli,
Sereuli da sarevSi saWiroze met xans gaCerebuli masala an betoni.

ganmtvirTavi Zabri aRWurvili unda iyos Sesabamisi mowyobilobiT,
romelic iZleva betonis nimuSebis aRebis da maTi ganTavsebis saSualebas
betonis narevis konusis jdenis, kuTris wonisa da betonis Zvradobis da-
sadgenad. kontraqtorma unda uzrunvelyos proeqtis menejeris mier nimuSe-
bis aRebisaTvis saWiro ficarnagi, iaraRebi, aRWurviloba da muSakebi.

proeqtis menejeri sarevis saeqspluatacio gamocdas Caatarebs ASTM C
94-is Sesabamisad, raTa daadginos  gansazRvrul an damtkicebul droSi
mozelili  narevis erTgvarovneba. Tu sarevis saeqspluatacio gamocda
uCvenebs, rom miRebuli betonis narevi aradamakmayofilebelia Sedgenilobis
erTgvarovnebisa da konsistenciis TvalsazrisiT, proeqtis menejers SeuZlia
moiTxovos sarevis SekeTeba an gazardos Serevis dro damakmayofielebeli
Sedegebis misaRebad. Tu SekeTebis Sedegad sarevis defeqtebi ar gamosworde-
ba da Serevis drois gazrda gavlenas moaxdens warmoebis porcesze, proe-
qtis menjers SeuZlia moiTxovos xarveziani sarevis dauyovnebliv mocileba
an damatebiTi sarevi simZlavreebis uzrunvelyofa.

sarevi unda brunavdes erTnairi siCqariT da ar unda daitvirTos
mwarmoeblis mier rekomendirebul moculobaze ufro metad. saWiro kon-
sistenciis SenarCunebis mizniT, wylis damatebiT xelaxali gadazela
dauSvebelia.

Tu romelime sarevi raime momentSi aradamakmayofilebel Sedegebs
aCvenebs, misi gamoyeneba dauyovnebliv unda Sewydes misi SekeTebamde an
Secvlamde. sarevebi mudam sufTa da gamarTul mdgomareobaSi unda iyos.

dozatorebi da sarevebi unda gaiwmindos Serevis dawyebamde. maTSi ar
unda iyos gamagrebuli betonisa an cementis narCenebi. kontraqtorma proe-
qtis menjeris TandaswrebiT, sacdeli Serevis ganxorcielebamde, unda Sea-
mowmos asawoni da wylis sazomi mowyobilobisa da danamatebis dozatoris
graduireba. aRniSnuli Semowmeba unda Catardes obieqtze gamosayenebeli
betonis pirveli Serevis, aseve sarevis yoveli mimdinare remontis an
daregulirebis win da nebismier SemTxvevaSi TveSi erTxel mainc.

3.4.9.4 avtobetonsarevebi
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avtobetonsarevebi SeiZleba gamoyenebul iqnes mza betonis trans-
portirebisaTvis, specifikaciebis moTxovnebis Sesabamisad da im pirobiT,
rom miRebuli iqneba damtkicebuli zomebi, raTa Tavidan iqnes acilebuli
wylis Camateba avtobetonsarevSi moTavsebul betonSi.

3.4.9.5 vibratorebi betonis gamkvrivebisaTvis

nagebobebSi betonis gasamkvrivebeli vibratorebi unda iyos mZlavri,
siRrmuli vibratorebi. isini unda muSaobdes vibraciis Semdegi sixSiriTa
da amplitudiT: vibratorebisaTvis, romelTa Tavis diametri aRemateba 75mm-
s _ ara nakleb 6 aTasi impulsisa wuTSi da 1mm amplituda, ufro mcireTa-
viani vibratorebisaTvis ki _ 7 aTasi impulsi wuTSi da 0.5mm amplituda.
vibratorebma unda uzrunvelyos yvela gamoyenebuli saxis betonisaTvis
gamkvrivebis saTanado xarisxis miRweva. proeqtis menjerma drodadro unda
gamoscados vibratoris sixSire da amplituda mwarmoeblis specifikaciebTan
Sesabamisobis dasadgenad. Tu vibratoruli aRWurviloba ar muSaobs damaka-
myofileblad yovelgvar samuSao pirobebSi, is dauyovnebliv unda iqnes
gaumjobesebuli an Secvlili. proeqtis menejeris an sxva saTanado
miTiTebis gareSe zedapiruli an dasamagrebeli vibratoruli aRWurvilobis
gamoyeneba dauSvebelia.

3.5 xeloba

3.5.1 betonis dozireba

betonis TiToeuli Casxmisas gamosayenebli masalebis proporciebi,
SeTanxmebuli unda iqnes proeqtis menejeriTan.

Tu ar arsebobs sxvagvari miTiTeba, betonis narevi unda Sedgebodes
Semkvreli masalebis, wylis, wvrili da msxvili Semavseblebisagan. mina-
revebisa da danamatebis gamoyeneba dasaSvebia mxolod im SemTxvevaSi, Tu amas
proeqtis menjeri daamtkicebs. Semkvreli masalebi SeiZleba Sedgebodes
mxolod cementisagan an cementisa da pucolaniani masalebisagan. epoqsiduri
betonis/xsnaris gamoyeneba SeTanxmebuli unda iyos proeqtis menejerTan.

narevis Semadgenloba iseTi unda iyos, rom uzrunvelyos plastikuri,
damuSavebisaTvis vargisi narevi, romelic gamodgeba, rogorc konkretul
pirobebSi dasxmisaTvis, aseve saTanado gamyarebis SemTxvevaSi winamdebare
specifikaciebis moTxovnebis Sesabamisi gamZleobis, wyalSeuRwevadobis da
simtkicis mqone nagebobebisaTvis.

betonirebisas betonis maRali xarisxis misaRwevad kontraqtors
moeTxoveba dabali Zvradobis narevis miwodeba da Casxma. calkeuli bet-
onirebis blokebisaTvis kontraqtors SeiZleba moeTxovos sxvadasxva narevis
miwodeba da Casxma (msxvili Semavseblebis sxvadasxva maqsimaluri zomiT),
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maRali xarisxis, mtkice, cveTamedegi betonirebis gareTa zedapiris misaRe-
bad da Zlier armirebul adgilebSi betonis CasxmisaTvis. xsnarebi ar unda
Seicavdes proeqtiT moTxovnilze met Semkvrel masalebs. pucolanuri
masalebis gamoyeneba Cveulebriv portlandcementTan erTad iwvevs betonis
simtkicis nel matebas, rac kontraqtorma unda gaiTvaliswinos yalibebis
proeqtirebisas da samSeneblo programaSi yalibebis moxsnis vadebis
dagegmvisas.

betonis masalebis dozirebisas, sazogadod,  dacul unda iqnes ACI
211.1 standarti. gamonaklisia mxolod wvrili Semavseblis  Semcveloba,
romelic SeiZleba Semcirebul iqnes, raTa narevSi ar iyos qviSis Warbi
raodenoba.
kontraqtorma unda uzrunvelyos yvela saWiro aRWurviloba da danadgari
TiToeul narevSi Semavali yvela masalis moculobis dadgenisa da
kontrolisaTvis. proporciebi SeiZleba Seicvalos sxvadasxva pirobebis
mixedviT da proeqtis menejerma unda misces kontraqtors miTiTeba,
rodesac amgvari cvlieleba saWiro gaxdeba. kontraqtors ara aqvs ufleba
moiTxovos raime damatebiTi anazRaureba am cvlilebebisaTvis.

Semkvreli masalebis Semcveloba (cementis mTliani wona plus
pucolanuri masalebi) betonis kubur metrze sxvadasxva narevSi meryeobs
200 kg-dan 550kg-mde, negebobis zomis, tipis, simtkicisadmi moTxovnebis,
Semavseblis granulometruli Semadgenlobisa da a.S. Sesabamisad.
pucolanuri masalebi SeiZleba gamoyenebuli iqnes cementis Semcvlelad
Smkvreli msalebis saerTo wonis 40%-mde raodenobiT. pucolanuri masa-
lebis moculobebi unda SeTanxmdes proeqtis menejerTan.

Semavsebeli unda warmoadgendes msxvili da wvrili Semavseblis nar-
evs. msxvili Semavsebeli unda Sedgebodes erTi an ramdenime dadgenili
fraqciisagan, raTa miRebul iqnes kargad daxarisxebuli Semavseblis narevi,
saWiro saangariSo maqsimaluri zomis SemavsebliT. maqsimaluri zomis Sem-
avsebeli, romelis gamoyenebul unda iqnes obieqtis sxvadasxva nawilebSi
unda Seesabamebodes Semdeg monacemebs, garda im SemTxvevbisa, rodesac
arsebobs sxvagvari miTiTeba da SeTnxmeba:

Semavseblis
maqsimaluri

zoma

gamoyeneba

75mm 1.0m  da meti sisqis monoliTuri betonisa da armirebuli
kedlebi, filebi da burjebi

38mm 0.3m-1.0m sisqis kedlebi, svetebi da filebi

19mm 0.3m-ze naklebi sisqis Txeli kedlebi, filebi da koWebi;
betoni armirebis didi procentiT, winaswar daZabuli
rkinabetoni da mosamzadebeli fenis betoni

arc erT SemTxvevaSi Semavseblis nominalurma maqsimalurma zomam ar
unda gadaaWarbos yalibebs gverdebs Soris umcires zomis erT mexuTeds;
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filebis siRrmis  erT mesameds; armaturis calkeul Reroebs Soris, Rer-
oTa konebs an sayrdenebze momWimav bagirebs Soris minimalur manZils sioSi.

kontraqtorma unda uzrunvelyos efeqturi zomebi (rogoricaa Sem-
avseblebis winaswari gaciveba, wylis gaciveba, yinulis natexebis Camateba
sarevi wylis srul moculobis odenobis sazRvrebSi an sxva meTodebi)
Casxmisas betonis dadgenil an dadgenilze ufro dabali temperaturis
SesanarCunelbad. yinulis natexebi iseTi zomis unda iyos, rom srulad
dadnes Serevis yoveli ciklis damTavrebamde.

3.5.2 betonis konsistencia

kontraqtorma unda gansazRvros betonis yvela narevSi wylis raode-
noba (yinulis CaTvliT). miRebuli betonis narevis konsistencia, konusis

jdenis mixedviT (standarti -ASTM C 143) unda Seesabamebodes Semdeg mona-
cemebs:

betoni, romlis jdena Casxmis adgilas gazomvisas tolia an aRemateba
wundebis zRvars, dawunebuli iqneba proeqtis menjeris mier.

betonis konsistencia erTgvarovani unda iyos yvela narevSi. kon-
traqtorma, Tu saWiroa, unda Secvalos wylis moculoba momdevno narevebSi
Tavisufali tenis Semcvelobis an Semavseblis granulometriuli
Semadgenlobis cvlilebis sakompensaciod. ar unda moxdes wylis Camateba
betonis Sekvris kompensaciis mizniT, romelic gamowveulia betonis sarevSi
didxans gaCerebiT an dasxmis dagvianebiT.

gansazRvruli samuSao limiti warmoadgens konusis jdenis diapazonis
zeda daSvebul zRvars, romelic SerCeuli iqneba betonis saWiro Tvisebebis

konusis jdena (mm)
betonis samuSao gan-

sazRvruli
samuSao

limiti

samuSao
diapazoni

gauT-
valiswine-

blad  maRali
jdenis zRvari

wundebis
zRvari

1.0 m-ze meti sisqis
monoliTuri da
rkinabetonis kedle-
bi, filebi da bur-
jebi

50 25-50 50-75 75

1.0m-ze naklebi
sisqis kedlebi,
filebi da svetebi

75 50-75 75-100 100

mosamzadebeli fenis
betoni

100 75-100 100-125 125
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uzrunvelsayofad (betonis Casxmisas misi vibratoruli danadgarebiT iolad
gamkvrivebis CaTvliT). betonis jdena Casxmisas saSualod unda Seadgendes
gansazRvrul samuSao limitze daaxloebiT 10mm-iT naklebs. 25mm-ani gan-
sxvaveba samuSao limitsa da wundebis limits Soris mocemulia gau-
Tavliswinebeli narevebisaTvis, romelic SeiZleba aRematebodes samuSao
limits. betonis is narevebi, romelTa jdena aRemateba samuSao limits,
magram gauTvaliswinebeli jdenis zRvaris farglebSia, dawunebuli iqneba im
SemTxvevaSi, Tu maTi sixSire imgvaria, rom sami Tanamimdevruli gamocdis
saSualo monacemi 12mm-ze metiT aRemateba samuSao limits.

3.5.3 betonis nimuSebis aReba da gamocda

betonis warmoebis dros proeqtis menejerma regularulad unda
Seamowmos betoni misi miTiTebul moTxovnebTan Sesabamisobis dasadgenad.
saerTod, erT cvlaSi an erTi dRis ganmavlobaSi (ra ufro misaRebia)
dasxmul yovel 100 kubur metrze an mis nawilze unda gakeTdes 4
cilindruli nimuSi.

SeniSvna: mcire moculobis betonis samuSaoebis SemTxvevaSi, nimuSebis
raodenobas, maTi aRebis sixSires da Semowmebis procedurebs gansazRvravs
proeqtis menejeri.

kontraqtorma unda uzrunvelyos Sesaferisi xelsawyo yoveli sare-
vidan gadmoRebuli masis nimuSis asaRebad da aseve unda gauwios proeqtis
menejers daxmareba nimuSebis laboratoriaSi gamosacdelad.

sagamocdo nimuSebi unda daamzadebs ASTM C 31 standartis Sesabamisad.

nimuSebis gamocda unda Catardes ASTM C 39 standartis kumSvaze simtkicis
moTxovnaTa Sesabamisad.

SeniSvna: proeqtis menejeris TanxmobiT, dasaSvebia betonis dozirebis,
gamocdis da a.S. yofili sabWoTa kavSiris saxelmwifo standartebis da sxva
normatiuli dokumentebis gamoyeneba, romelTa moTxovnebi eqvivalenturia an
aRemateba winamdebare specifikaciebSi miTiTebul standartebs.

proeqtis menejeri awarmoebs amomwurav saarqivo aRnusxvas narevebis,
maTi gamyarebis da xarisxis kontrolis miRweuli donis Sesaxeb.

aucileblobis SemTxvevaSi, dasabuTebuli mizezis arsebobisas, nage-
bobaSi gamoyenebuli betonis xarisxis specifikaciebis moTxovnebTan Sesabam-
isobaSi dasarwmuneblad, proeqtis menejeri gascems brZanebas burRviT

betonis nimuSebis aRebaze ASTM C 42 standartis Sesabamisad. Tu nagebobidan
amoRebuli nimuSebis kvleva da gamocda uCvenebs, rom betoni ar Seesabameba
winamdebare specifiakaciebs, kontraqtorma unda miiRos proeqtis menejeris
mier miTiTebuli zomebi defeqtebis aRmosafxvrelad, mongrevisa da axliT
Secvlis CaTvliT. gamocdisa da defeqtebis aRmofxvris yvela xarji unda
gaiRos kontraqtorma.
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betonis nimuSebi, romelic Seicavs 38 mm-ze ufro msxvil Semavseblis
nawilakebs, unda gaicxrilos sveli gacxrilviT amgvari nawilakebis mosac-
ileblad manamde, sanam Catardeba betonis narevis gamocda konusis jdenaze
an Camoisxmeba  kumSvaze gamocdis 150X300 mm cilindruli nimuSebi.

GOST 26633-86 hidroteqnikuri nagebobebis betoni (yofili sabWoTa kavSiris
standarti)

betonis
klasi

ad-
vilCasx-
madoba, wm

pirobiTi
smtkice

kumSvisas,
MPa

saproeqto simtkice
MPa

drekadobi
s moduli

(Eb),
MPa

kumSvaze
(Rb)

gaWimvi-
sas
(Rbt)

B 7.5 15-10 9.62 4.5 0.48 24000
B15, W6,F100 15-10 19.25 8.5 0.75 31500
B25,W6,F150 15-10 32.08 14.5 1.05 37000

3.5.4 momzadeba betonirebisaTvis

betonis dasxmis win kontraqtorma unda uzrunvelyos, rom:

 adre dasxmuli betonis zedapiri an saZirkveli gawmendili iyos
zeTis, fxvieri qanebis, miwis, talaxis, mavTulis narCenebisa da sxva
ucxo masalebisagan, aseve gamdinari da datborili wylebisagan,
mtvrisagan da sxva;

 gruntis amoRebis adgili, sadac  isxmeba betoni, Sedgebodes
daurRveveli adgilobrivi masalisagan. proeqtis menjeris miTiTebis
SemTxvevaSi, unda moxdes misi gamkvriveba;

 rodesac betoni isxmeba xarisxovan yrilze, gamkvrivebuli yrili
SeiZleba gagrZelebul iqnes fundamentis xazis iqiT iseT manZilze,
rac uzrunvelyofs fundamentis zedapiris qvemoT arsebuli yrilis
gamkvrivebas miTiTebul donemde. Semdeg SeiZleba yrilis profilireba
naxazebze naCvenebi fundamentis donis Sesabamisad. Tu proeqtis
menejeri ase miuTiTebs, zedapiri xelaxla unda gamkvrivdes;

 armatura unda iyos sufTa da ganlagebuli unda iyos saTnado
adgilze, kargad damagrebuli da morgebuli gambjeni filebiT swori
damcavi fenis SesanarCunelbad;

 yvela yalibi unda iyos mWidro, xisti da kargad gamagrebuli, dam-
zadebuli naxazebze naCvenebi zomebis Sesabamisad, damontaJebuli
miTiTebuli daSvebis sizustiT, gawmendili,   dazeTili, Semowmebuli
da miRebuli proeqtis menjeris mier;
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 yvela saWiro iaraRebi da danadgarebi, magaliTad vbratorebi da
betonis movlisa da gamyarebisaTvis saWiro masalebi xelmisawvdomi
unda iyos da unda inaxebodes gamarTul mdgomareobaSi;

 zedapiri, sadac unda daisxas betoni, unda iyos sveli/teniani;

 betonis Semadgeneli masalebis temperatura iyos dasaSvebis fargleb-
Si;

 miRebul unda iqnes proeqtis menejeris Tanxmoba morigi blokis
(fenis) dabetonebaze;

3.5.5 Catanebuli milebi da sxva nawilebi

betonis konstruqciaSi Casatanebeli milebi da sxva nawilebi, sadac
es SesaZlebelia, CaSenebul unda iqnes konstruqciaSi samuSaoTa
msvlelobisas, rogorc es naCvenebia naxazebze an miTiTebulia proeqtis
menejeris mier, raTa saTanadod iqnes morgebuli sistemis danarCen nawilze
betonirebis dawyebis win.

3.5.6 armaturis montaJi da dafarva

armatura saimedod da zustad unda iqnes damontaJebuli naxazebze
naCveneb adgilebSi gambjeni blokis an fiqsatoris saSualebiT. Reroebis
gadakveTa damagrebuli unda iyos rbili mavTuliT da boloebi betonSi unda
iyos Camagrebuli. kontraqtorma unda uzrunvelyos armaturis saTanado
adgilze SenarCuneba. gansakuTrebuli yuradRebaa saWiro betonis dasxmis
dros.
Tu naxazebze sxvagvarad ar aris naCvenebi, armaturaze damcavi betonis fena
unda iyos Semdegi:

 fundamenti da sayrdenis Ziri _ 100 mm;

 zedapiri ukuyrilTan, sadawneo, wyalqveSa da is zedapirebi, romlebic
wylis swrafi nakadis zemoqmedebas ganicdis _ 100 mm;

sxva gareTa kedlebi, koWebi, filebi da svetebi:

 1 m -ze meti sisqis  elementebi _ 75 mm;

 600 mm-dan 1m-mde sisqis elementebi _ 50 mm;

 600 mm-ze naklebi sisqis elementebi _ 30 mm;

 Sida koWebi, sartyelebi da svetebi _ 40 mm;

 Sida kedlebi da filebi _ 30 mm.

filebSi armirebis zeda zRvari SenarCunebuli unda iyos saTanado pozi-
ciaSi fiqsatorebis saSualebiT, zomebis da bijis dacviT, raTa uzrun-
velyofili iyos maTi mzidunarianoba saeqspluatacio datvirTvebisas.
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3.5.7 armaturis SeduReba

proeqtis menejeris nebarTvis gareSe, armaturis monataJisas urTierT
gadamkveTi Reroebis SeduReba dauSvebelia. armaturis Reroebis SeduRebado-

bis maxasiaTeblebis moTxovnebi amoRebulia ASTM A615, A616 daAA617
standartebidan.

miuxedavad amisa, Tu saWiro iqneba armaturis Reroebis SeduRebiT

SeerTeba, dacul unda iqnes AWS D1.4 standarti. AWS D1.4 standartiT
gansazRvruli procedurebi moiTxovs naxSirbadis eqvivalentis gansazRvras

ASTM A 706 standartis Sesabamisad. naxSirbadis eqvivalentis gaan-
gariSebisaTvis saWiroa SesaduRebeli Reroebis qimiuri Semadgenlobis
dadgena, damamzadeblisagan miRebuli informaciis an nimuSis gamocdis saSu-
alebiT. Tu samuSaoebi moicavs armaturis Reroebis SeerTebas, moTxovnili

unda iqnes qarxnuli gamocdis sertifikatebi. ASTM A 706 standartis

Sesabamisad mowodebuli Reroebis SeduReba unda emyarebodes AWS D1.4
moTxovnebs. ASTM A706 armaturis ReroebisaTvis naxSirbadis eqvivalenti
limitirebulia 0.55 procentiT. aRniSnuli an masze dabali naxSirbadis

eqvivalentis ReroebisaTvis AWS normebiT dasaSvebia mcired winaswari
gaxureba. xarisxovani SeduRebis nakerebis misaRebad gamoyenebul unda iqnes
saTanado siTbo da eleqtrodebi. dauSvebelia gadamkveTi Reroebis mcire
eleqtrorkaluri SeduReba e.w. mosaWidi SeduRebis nakeri. amgvarma Se-
duRebam SeiZleba seriozulad daasustos Rero SeduRebis wertilSi. es
operacia dasaSvebia mxolod im SemTxvevaSi, rodesac SesaduRebeli masala
da SeduRebis operacia mudmivi kompetenturi kontrolis qveSaa, rogorc es
xdeba SeduRebuli armaturis mavTulis badis warmoebisas.

Tu ar arsebobs proeqtis menejeris sxvagvari nebarTva, armaturis
Reroebis SeerTeba (gansakuTrebiT gadamkveTi Reroebis) unda moxdes
meqnikuri SeerTebis meTodiT an pirgadadebiT.

3.5.8 yalibis proeqti da ganlagebis sqema

yalibi ise unda iyos daproeqtebuli, rom dasaSvebi sizustis
farglebSi daculi iqnas filebis, kedlebis da sxva konstuqciebis zomebi,
ganlageba da niSnulebi.

yalibi gaTvlili unda iyos yvela vertikalur da ganiv datvirTvaze,
romlebsac SeiZleba adgili hqondes manamde, sanam am datvirTebs TviTon
nageboba zidavs. yalibis naxazebi damtkicebul unda iqnes proeqtis
menejeris mier.
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yalibis naxazebis ganxilva/damtkiceba ar aTavisuflebs kontraqtors
yalibebis saTanadod aSenebis da SenarCunebis movaleobisagan. yalibebma
jerovnad unda imuSaon nebismier SemTxvevaSi.

betonirebamde proeqtis menejeri Caatarebs aucilebel inspeqtirebas
da aRnusxavs Sedegebs. inspeqtirebis dokumentacias xeli unda moaweron
proeqtis menjerma da kontraqtoris warmomadgenelma. inspeqtirebis
dokumentacia unda Seicavdes Semdeg informacias da kriteriumebs:

 dayenebuli yalibis zomebis Sesabamisoba naxazebze naCveneb zomebTan;

 ganmbrjenebis, saWerebis da samagrebis saTanadod SeerTeba pirapira
SeerTebiT;

 nakerebi da pirgadadebebi ganlagebuli unda iyos safexurovnad
(Wadrakulad);

 samagrebi unda damagrdes vertikalurad da saTanado sayrdeniT;

 gamoyenebul unda iqnes saWiro zomis da mzidunarianobis yalibis
Semosakravi da fiqsatorebi.

 yalibi sakmarisad mWidro unda iyos  betonidan samSeneblo xsnaris
dakargvis Tavidan asacileblad;

 dayenebuli da damagrebul unda iyos sadebebi, saxeloebi, ankerebi,
wyalgaumtari SemWidroba, milebi da sxva Casatanebeli nawilebi;

 yalibebi mTlianad unda iqnes gawmendili da dafaruli.

mrudwiruli zedapirebi unda iyos gluvi. proeqtis menejeris Tanxmobis
gareSe yalibis texili xaziT ageba dauSvebelia. yalibebi mrudwiruli
zedapirebisaTvis zustad unda Seesabamebodes dadgenil mrudebs saTanado
lekaloebis gamoyenebiT. gardamavali ubnebi interpolirebuli unda iyos
saTanadod da yalibebi agebuli unda iqnes gansazRvrul kveTebs Soris
mudmivi simrudiT. mrudwiruli zedapirebis betonirebisas saWiro simrudis
misaRebad gamoyenebuli unda iyos saTanado formis, xis an sxva Sesabamisi
masalis yalibi mWidro da gluvi zedapiriT.

Tu sxvagvarad ar aris naCvenebi naxazebze, yvela Ria nakeri, kide da
gareTa kuTxe wiboCaTlili unda iyos 20mmX20mm zomiT.

betonis gare zedapiris yalibebi ar unda aigos mudmivad, aramed gada-
tanil unda iqnes da xelaxla unda iqnes dayenebuli betonis yoveli
CasxmisaTvis.

yalibis Semosvam (Seficvra, Semokerva) ara nakleb 25mm-iT unda gadafa-
ros adre dasxmuli gamagrebuli betoni da kargad unda moiWimos gama-
grebul betonze, raTa Tavidan iqnes acilebuli nakeris daZvra da sam-
Seneblo xsnaris danakargi. betonirebis Ria nakerebSi, gaSiSvlebuli
kideebi daculi unda iqnas gamkvrivebul nawilze an mis gverdiT betonis
Semdegi fenis dasxmamde.
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3.5.9 yalibis montaJi

yalibi saimedod unda iyos agebuli kuTxeebisa da xazebis zustad
dacviT. igi jerovnad unda iyos damagrebuli, daWimuli da gadabmuli, raTa
gauZlos betonis dasxmisa da vibraciis datvirTvebs da klimatur
zemoqmedebas.

yalibis zedapiri, romelic exeba betons gasufTavebuli unda iyos
masze mikruli ucxo nawilakebisagan, amoSverili lursmnebisa da sxva
msgavsi sxeulebisagan, aseve naxeTqebisagan da sxva defeqtebisagan. yalibi
unda iyos sufTa da ar unda Seicavdes damdgar wyals, WuWys, burbuSelas,
RorRs, samagr mavTuls da a.S. nakerebi sakmarisad wyalgaumtari unda iyos,
raTa Tavidan iqnes acilebuli  samSeneblo xsnaris gadineba an cementis
korZebis  da sxva defeqtebi warmoqmna betonis zedapirze.

garda im SemTxvevebisa, rodesac SemdgomSi betonis zedapiri unda
daifaros naSxefiT, yalibi, romelic exeba betons unda damuSavdes formebis
dasazeTi zeTiT, raTa Tavidan iqnes acilebuli betonis mikvra. saWiroa
sagangebo yuradReba, rom zeTi ar Sevides kontaqtSi armaturasTan an bet-
onTan nakerebSi.

Tu miTiTebuli araa, Sekvris Semaneleblebi ar unda iqnas gamoyenebu-
li.

yalibebis SemowmebisaTvis, wylis mosacileblad da betonis Casasx-
melad datovebuli Riobebi ise unda iyos ganlagebuli, rom martivad
daixuros betonirebis procesSi an mis dawyebamde.  betonis Casxmamde bet-
onSi Casatanebeli yvela WanWiki, mili, sakabelo Rari da sxva detali unda
dafiqsirdes zust mdgomareobaSi. siRruebis Sesaqmnelad saWiro formebi an
sxva mowyobiloba myarad unda iyos dayenebuli yalibebze mimagrebiT an sxva
gziT.

3.5.10 yalibis moxsna

yalibi ise unda iyos daproeqtebuli, rom SesaZlebeli iyos misi io-
lad moxsna betonis zedapirze CaquCis dartymisa da berketiT awevis gareSe.

betonis dasxmasa da yalibis moxsnas Soris gasuli dro damtkicebu-
li unda iyos proeqtis menejeris mier im datvirTvaTa gaTvaliswinebis
safuZvelze, romlebic savaraudod unda daawves betons da arc erT Sem-
TxvevaSi ar unda iyos qvemoT cxrilSi miTiTebul periodebze naklebi:

betonis gamyarebis minimaluri dro yalibis moxsnamde
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mdebareoba Cveulebrivi amindi
(dReebi)

civi amindi
(dReebi)

Zelebis gverdebi, kedlebi da
svetebi

1 2

filebisa da Zelebis qveda
zedapirebi

14 21

rodesac gamoiyeneba pucolaniani masalebi minimaluri dro unda gan-
sazRvros proeqtis menejerma.
civ amindad iTvleba amindi, rodesac samSeneblo moedanze qvemoT mocemuli
erTi an orive pirobaa:

 haeris temperatura gansaxilveli drois ganmavlobaSi daeca 20C-is
qvemoT;

 saSualo dRiuri haeris temperatura sami an meti Tanamimdevruli

dRis ganmavlobaSi daeca 50C-ze qvemoT.
rodesac qveda zedapiris yalibebi ise ewyoba, rom  SesaZlebelia yalibis
udidesi nawilis moxsna da amgvari moxsnis dros an mis Semdeg sakmarisi
raodenobis saTanado sayrdenebis dauzianeblad SenarCuneba, kontraqtors
SeuZlia proeqtis menjeris Tanxmobis safuZvelze, zemoaRniSnul vadebze
ufro adre moxsnas yalibi im pirobiT, rom sayrdenebi darCeba adgilze da
ar daziandeba yalibis nawilis moxsnisas.

zemoaRniSnulis miuxedavad, kontraqtori pasuxismgebelia nebismieri
zianisaTvis, romelic SeiZleba warmoiSvas yalibis naadrevad moxsnis gamo
im dromde, sanam nageboba SesZlebs misi sakuTari wonis   da nebismieri
damatebiTi datvirTvis zidvas.

3.5.11 betonis transportireba

betoni gadatanili unda iqnes betonsarevidan obieqtze misi Casxmis
adgilas rac SeiZleba swrafad iseTi saSualebebis gamoyenebiT, rom Tavidan
iqnes acilebuli segregacia an gaSroba da uzrunvelyofil iqnes betonis
saWiro konsistencia dasxmis dros.

proeqtis menejeris Tanxmobis Semdeg, dasaSvebia badiebis, lenturi
konveirebis, Rarebisa da sxva msgavsi aRWurvilobis gamoyeneba betonis
gadasatanad.

yvela gadasatani aRWurviloba da meTodebi gaangariSebuli  unda iyos
da unda SeeZlos obieqtze gamoyenebuli nebismieri Semvsebliani da konusis
jdenis (dabali Zvradobis betonis CaTvliT) betonis transportireba.

zustad unda iyos miTiTebuli betonis gansxvavebuli narevebi da maTi
daniSnuleba. yovel satransporto zednadebs Tan unda axldes betonis
qarxnis monacemebis asli, rogorc es gansazRvrulia 3.4.12.3 paragrafSi.
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3.5.12 betonis Casxma

betonirebisas uzrunvelyofili unda iyos, myari, gamZle, mkvrivi
betonis miReba, fuWvilebis, uswormasworo zedapirebis an sxva nebismieri
defeqtis gareSe.

ZiriTad nagebobaSi betonis dasxmamde minimum 60 dRiT adre kon-
traqtori Tavis samSeneblo procedurebs, betonis dasxmis meTodebis
aRweris CaTvliT, warudgens proeqtis menejers dasamtkiceblad. samSeneblo
procedurebisa da betonis dasxmis  meTodebis damtkiceba ar aTavisuflebs
kontraqtors maT Sesabamisobaze pasuxismgeblobisagan da is erTpirovnulad
pasuxismgebelia obieqtis damakmayofileblad aSenebaze.

betonis TiToeuli CasxmisaTvis kontraqtori warudgens proeqtis
menejers werilobiT Setyobinebas, naxazsa da Casxmis win aucilebeli
Semowmebebis CamonaTvalis, xelmowerils kontraqtoris Sesabamis
zedamxedveli muSakebis mier. masSi damowmebuli unda iyos, rom fuZis
momzadeba, samSeneblo nakeri, zedapiris wmenda, yalibi, armaturis da Casa-
tanebeli nawilebis montaJi Sesrulda naxazebis an miTiTebebis Sesabamisad.
betonis dasxmaze nebarTvis gacemamde Semowmebebis CamonaTvalis TiToeuli
punqti proeqtis menjeris mier unda iqnes xelmowerili imis saCveneblad,
rom es punqti Semowmda da misaRebia betonirebis dawyebisaTvis. betonireba
ar iqneba nebadarTuli Tu, proeqtis menejeris azriT, realuri pirobebi
xels SeuSlis betonis saTanado dasxmas, gamkvrivebas, mopirkeTebasa da
gamyarebas.

stacionarul betonsarevSi mozelili betoni, romelic trans-
portirebul iqna araSemrevi aRWurvilobis meSveobiT, dasxmuli unda iqnes
morevidan ocdaaTi wuTis ganmavlobaSi. rodesac transportirebis dros
gamoiyeneba Semrevi, betoni mitanil unda iqnes samSeneblo moedanze da
gadmotvirTva unda dasruldes SemavseblebSi cementis Seyvanidan 1.5½ saaTis
ganmavlobaSi, magram im SemTxvevaSi, rodesac betonis temperatura aRemateba

210C-s, es dro 45 wuTamde unda Semcirdes. betoni Casxmul unda iqnes misi
gadmotvirTvidan 20 wuTis ganmavlobaSi.

betoni frTxilad unda  iqnes dasxmuli horizontalur fenebad, ro-
melTa siRrme  ar aRemateba 450 mm-s. ar SeiZleba betonis Camocureba an
CamoRvra daqanebul zedapirze, garda miwisqveSa galereebisa. betoni unda
daisxas badiebidan, vagonetebidan, urikebidan, CamosaSvebi milebidan da sxva
betonCamosasxmeli mowyobilobebisa da meqnizmebidan; an, Tu es SeuZlebelia
is niCbiT unda Caisxas Sesabamis adgilze ise, rom ar moxdes Semadgeneli
nawilebis gancalkaveba. urikebidan an sxva TviTmceleli meqinizmebidan
horizontalur filebze  dasxmuli betoni unda Camoicalos adre dasxmuli
betonis zedapirze.

betoni vertikalurad unda iqnes CamoSvebuli ganTavsebis adgilze. igi
ar unda miexeTqos yalibs gadmoclis wertilidan daniSnulebis wertilamde
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gavlisas. betoni ar unda iqnes Tavisuflad daSvebuli 1.5 m-ze meti simaR-
lidan. Rarebi da lenturi konveirebi ise unda iyos daproeqtebuli, rom
rom ar moxdes samSeneblo xsnaris segregacia an dakargva da aRWurvili
unda iyos vertikalurad CamosaSvebi miliT, raTa uzrunvelyofili iqnes
betonis vetikalurad gadmotvirTva.

rodesac betoni ramdenime fenisagan Sedgeba, TiToeuli fena saTnadod
unda iqnes Serwymuli  wina fenasTan manamde, sanam daiwyeba betonis Sekvra.

iq, sadac betoni eyrdnoba miwas an sxva iseT masalas, romelic
fxvierdeba da curdeba, kontraqtorma unda miiRos zomebi, rom amgvari
masala ar moxvdes axladdasxmuli betonis zedapirze.

3.5.13 betonirebis blokebis simaRle da Casxmebs Soris intervali

betonirebis blokis dasaSvebi simaRle da betonis dasxmebs Soris
minimaluri intervali unda iyos iseTi, rogorc es qvemoT aris miTiTebuli,
Tu naxazebze ar aris sxvagvarad naCvenebi an proeqtis menjerma ar gasca
sxva miTiTeba.

ganlageba
betonirebis blokis

maqsimaluri
simaRle

Tnmimdevrul dasxmebs
Soris minimaluri intervali

saZirkvlis filebisa da
kedlebis betoni,
svetebi da boZebi, ro-
melTa sisqe ar aRemate-
ba 3m-s

3.0 m 120 sT

farebis mimmarTvelebis
blokebi

4.5 m 8 sT

yvela sxva betoni 1.5 m 120 sT

Tu proeqtis menejeris mier sxvagvarad ar aris miTiTebuli, masiur nage-
bobebSi momijnave blokebis betonirebas Soris intervali unda iyos arana-
kleb 14 dRe, xolo momijnave blokebs Soris simaRlis dasaSvebi sxvaoba
ara unda aRematebodes 6 m-s.

rodesac filebi an Zelebi gadamonoliTebulia mzid kedlebTan an

sayrdenebTan, kedlis an sayrdenis TavTan  unda iyos samSeneblo nakeri. naker-
is ganlageba damtkicebul unda iqnes proeqtis menjeris mier.

3.5.14 betonirebis temperatura

3.5.14.1 betoni
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Tu ar arsebobs sxvgvari miTiTeba obieqtis calkeuli nawilebisaTvis,
betonis temperatura yalibTan mitanisas unda iyos SeZlebisdagvarad
dabali, magram arc erT SemTxveveaSi ar unda aRematebodes sxvadasxva tipis
betonisaTvis qvemoT mocemul moTxovnebs.

Txeli da saSualo sisqis betoni
es tipi moicavs orive mxridan dayalibebul, 3 m da naklebi sisqis betons;
cali mxridan dayalibebul, xolo meore mxridan miwaze, qanze an betonze
dasxmul, 1.5 m da naklebi sisqis betons. aRniSnuli tipisaTvis maqsimaluri

dasaSvebi temperaturaa 210C.

masiuri betoni
es tipi moicavs im betons, romlis zomebi wina punqtiT gansazRvrulze
metia. amgvari betonis temperatura dasxmisas ar unda aRematebodes 130C-s.

3.5.15 betonireba cxel amindSi

cxeli amindSi dasasxmeli betoni unda Seesabamebodes ACI 305R
standarts. cxel amindSi kontraqtorma unda miiRos zomebi betonis dacvis
uzrunvelsayofad. cxel amindi warmoadgens haeris maRali temperaturis,
dabali fardobiTi tenianobis da qaris siCqaris kombinacias, romelic
gaauaresebs axali an gamagrebuli betonis xarisxs an gamoiwvevs normidan
sxva gadaxrebs. am mizniT kontraqtorma unda uzrunvelyos fardulebis
ageba Semavseblebis grovebis, dozatorebisa da sarevebis, cementis bun-
kerebisa da sarevi wylis cisternebisa da milebis dasacavad, izolacia unda
gaukeTos danadgarebs da damatebiT unda ganaxorcielos erTi an ramdenime
qvemoT CamoTvlili RonisZieba, romelic dasamtkiceblad waredgineba proe-
qtis menejers:

 yalibis gareTa mxaris gadaxurva an dasveleba;

 sufTa wylis wvrili Wavlis (romlis temperatura 250C-s ar aRe-
mateba) gafrqveva garemomcveli haeris, safuZvlis, yalibisa da arma-
turis   gasagrileblad, dauyalibebeli betonis zedapiridan aor-
Tqlebis Sesamcireblad da betonis zedapiris grilad SesanarCu-
neblad;

 narevSi gamosayenebeli wylis gaciveba;

 yinulis kristalebis, namsxvrevebis an sxva formebis Camateba sarevi
wylis sruli moculobis farglebSi.

Tu proeqtis menejeris azriT, hidrataciis dros betonis maqsimalurma
temperaturam SeiZleba mainc daazianos konstruqcia, man SeiZleba gasces
brZanebebi:

 dRis yvelaze cxel nawilSi betonis dasxmisagan Tavis Sekaveba;

 betonis dasxma mxolod RamiT;
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 dasxmebs Soris minimaluri intervalis gazrda;

 am zomebis kombinacia.

3.5.16 wyalSi betonireba

kontraqtorma ar unda daasxas betoni wyalSi proeqtis menejeris
winaswari nebarTvis gareSe.

betoni ar unda iqnes dasxmuli gamdinare wyalSi. aseve dauSvebelia
betonis wylis gavliT CaSveba. gamoyenebuli meTodebi da aRWurviloba
winaswar unda iqnes damtkicebuli proeqtis menejeris mier. betonis wyalSi
Casxmisas dauSvebelia betonCasasxmeli badiis gamoyeneba.

betonis wyalSi Casxma unda moxdes mxolod im tipis wyalgaumtari
gadasaxsnel Ziriani yuTiT an wyalqveSa betonirebis miliT, romelsac
daamtkicebs proeqtis menjeri. gadasaxsnel Ziriani yuTebi ar unda gaixsnas
dasasxmel zedapirze dadebamde. wyalqveSa betonirebis milis daclis bolo
yovelTvis Cadebuli unda iyos axlad dasxmul betonSi, xolo mili savse
unda iyos betoniT wylis zedapiris zeda wertilamde. dasxma unda mimdi-
nareobdes wyvetis gareSe manamde, sanam betoni saWiro simaRlemde ar iqneba
miyvanili. wyalqveSa betonirebis mili ar unda iqnes horizontalurad
gaweuli dasxmis operaciis dros. uzrunvelyofili unda iyos sakmarisi
raodenobiT wyalqveSa betonirebis milebi, raTa betons ar mouwios hori-
zontalurad gadineba 3m-ze ufro did manZilze.

3.5.17 gamkvriveba

mosamzadebeli fenis betonis garda yvela betoni gamkvrivebul unda
iqnes meqanikur amZraviani siRrmuli vibratorebis saSualebiT, rasac dae-
mateba betonis xeliT daxiStva da tkepna.
vibratorebi vertikalurad unda iqnes Casmuli gaumkvrivebel betonSi
regularauli intervalebiT ise, rom moqmedebis radiusma nawilobriv gada-
faros adre vibrirebuli betonis zona. fena ar unda daifaros momdevno
feniT manmade, sanam is ar iqneba srulyofilad vibrirebuli, rogorc es
miTiTebulia. rodesac gamkvrivebeli betonis fena ganlagebulia axlad
gamkvrivebuli betonis fenis zemoT, vibratorma wina fenaSi vertikalurad
unda CaaRwios daaxloebiT 100 mm-iT. vibratorebi arc erT semTxvevaSi ar
unda Seexos yalibs, aseve ar unda moxdes maTi betonis masidan swrafad
amoReba, aramed isini nela unda iqnes amoRebuli, rom ar darCes sicariele.
siRrmuli vibratorebi ar unda ganTavsdes betonSi SemTxveviTi an
arasistemuri saxiT. ar SeiZleba aseve betonis gadatana erTi adgilidan
meoreSi vibratorebis saSualebiT. saWiroa sagangebo yuradReba im betonis
vibrirebisas, romelic dasxmulia adre dasxmul betonze an Casatanebel
nawilebTan.
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vibraciis xangrZlivoba sakmarisi unda iyos segregaciis gareSe
gamkvrivebisaTvis. betonis vibratorebiT gamkvrivebis Sedegad miRebul unda
iqnes betoni, romelsac eqneba maqsimalurad SesaZlebeli simkvrive, ar
Seicavs msxvili Semavseblis da haeris fuWvilebs da karg kontaqtSia
fuZesTan, adre dasxmul gamagrebul  betonTan, Catanebul nawilebsa da
yalibTan.

mosamzadebeli fenis betoni gamkvrivebul unda iqnes xeliT daxiStvi-
Ta da tkepniT.

3.5.18 mearmaturisa da xuros samsaxuri

kontraqtoris mier betonirebis RonisZiebebi unda iTavliswinebdes
kvalificiuri mearmatureebisa da xuroebis samsaxurs betonis dasxmis
mTeli periodis ganmavlobaSi.

3.5.19 betonis movla

zogadi
betonis movla unda moxdes damtkicebuli meTodebis saSualebiT.

miRebul unda iqnes zomebi axlad Camosxmuli betonis zedapiris mzis
sinaTlis, gamomSrobi qarebis, yinvis, wvimis, gamdinari wylis zemoqmedebisa-
gan an meqanikuri dazianebisagan dasacavad. kontraqtorma proeqtis menejers
dasamtkiceblad unda warudginos informacia movlis im saSualebaTa Sesaxeb,
romelTa gamoyenebasac is apirebs.

movla unda gagrZeldes minimum 14 Tanmimdevruli dRis ganmavlobaSi
an Semdegi fenis dasxmamde an proeqtis menjeris sxvagvari miTiTebis Sesa-
bamisad. Tu gamyarebis dadgenili minimaluri periodis ganmavlobaSi, betonis
zedapiris temperatura daeca 100C-mde, gamyarebis periodi unda
gaxangrZlivdes, betonis sakmarisi simagris misaRwevad. gaxangrZlivebis
periodi damtkicebul unda iqnes proeqtis menjeris mier.

dasxmis dasrulebis Semdeg rac SeiZleba swrafad unda iqnes miRebuli
betonis movlis zomebi, romlebic moicavs qvemoT CamoTvli erT an ramdenime
meTods, garemo pirobebis Sesabamisad:

 wylis saSxefarebis uwyveti eqspluatacia;

 juTis an sxva msgavsi absorbciuli masalebiT an qviSiTa dafarva da
mudmivad tenian dmgomareobaSi SenarCuneba;

 srulad dasvelebis Semdeg wyalgaumtari masalis feniT dafarva;

 yalibis adgilze SenarCuneba;

 koroziis sawinaaRmdego Txevadi damcveli afskis datana ASTM C309

standartis (tipi 2, klasi B) Sesabamisad. siTxe datanili unda iqnes
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yalibebis moxsnisTanave, garda im SemTxvevebisa rodesac zedapiri

saWiroebs SekeTebas.
kontraqtorma ar unda gamoiyenos dacvis es tipi, rodesac

Txevadma damcvelma afskma SeiZleba gaafuWos damuSavebuli Ria zedapiris
garegani saxe. aseve, proeqtis menejers SeuZlia akrZalos Txevadi damcveli
afskis gamoyeneba iq, sadac sasmeli wyali unda iqnes dagrovebuli.

Txevadi damcveli afskebi datanili unda iqnes damamzadeblis
instruqciebis Sesabamisad. mqise zedapirebze saTanado erTgvarovani afskis
misaRebad dasaSvebia masalis xarjis gazrda. Txevadi damcveli afski ar
SeiZleba gamoyenebuli iqnas im betonze sadac gaTvaliswinebulia blokebs
Soris nakerebis gamonoliTeba.

sadawneo filebis qveda nawili da ykuCayriT amosavsebi zedapirebi
unda gamyardes Txevadi gamamyareblis gamoyenebiT.

uzrunvelyofil unda iqnes kuTxeebisa da wiboebis dafarva. Txevadi
afskis dasaxmeli aRWurviloba unda iyos sadawneo bakis tipis, romelsac
eqneba mowyobiloba dasxmis dros SigTavsis ganuwyveteli morevisaTvis.
afskis saSualebiT gamyarebul betonze kontraqtorma ise unda awarmoos
Tavisi operaciebi, rom ar dauSvas afskis dazianeba 28 dReze aranaklebi
periodis ganmavlobaSi. nebismieri afski, romelic dazianda an dasxmidan 28
dRis gasvlamde adre scildeba betonis zedapirs, dauyovnebliv unda iqnes
SekeTebuli proeqtis menjeris mier damtkicebuli meTodebiT.

epoqsiduri betoniT an xsnariT Sesrulebuli SekeTebis zedapiri
daculi unda iqnes wvimisa da filtraciuli wylisagan minimum 12 saaTis

ganmavlobaSi da yvela saxis moZraobisagan Casxmidan 24 saaTis ganmavlobaSi.

dacva zedapiruli gamagrebiT da dafarviT
sxvadasxva SemTxvevebSi gaTvaliswinebuli unda iyos  betonis zeda-

piris dacva tenisagan, wneviani an agresiuli wlisagan, aseve im betonis
zedapirebis dacva, romlebic daifareba an kontaqtSi iqneba ukuyrilis
gruntTan, mudmivad an droebiT iqneba Setborili.

rodesac zedapiruli gamagreba gamoiyeneba gruntiT dasafar betonis
zedapirze, gansakuTrebiT rodesac ukuyrili Sedgeba koheziuri masalisagan
da/an Seicavs organul nivTierebebs an humusis mJavebs, betonis dacva
SeTavsebuli unda iyos zedapiris Semdgom movlasTan.

zedapiruli gamagrebiT dacva unda Sedgebodes minimum ori fenisagan,
damzadebuli unda iyos Txevadi minis fuZeze (mag. ~lapidoli~ an
ekvivalenturi masala) da qimiurad dakavSirebuli betonis Tavisufal
kirTan. damcavi fena masalis xarjiT daaaxloebiT 0.5 kg/m2 TiToeul
fenaze, datanili unda iqnes gamyarebul da sakmarisad mSral zedapirze.
betonis movlisa da tenianobis kontrolis dros mkacrad unda iyos dacu-
li zedapiruli gamagrebis saSualebebis damamzadeblis instruqciebi.

gamagrebis saSualeba, romlis gamoyenebasac apirebs kontraqtori, unda
Seesabamebodes zemoT aRniSnul (gansakuTrebiT wylis xarisxTan mimarTebaSi)
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pirobebs. garda teqnikuri instruqciebisa kontraqtorma unda warmoadginos
damamzadeblisagan masalis Sesabamisobis damadasturebeli dokumenti.
betonis dacvis meTodi da masala winaswar unda iyos SeTanxmebuli proe-
qtis menejerTan.

iq, sadac betonis adre an axlad gamyarebul zedapirze gamoiyeneba
bitumis safari, betonis gamyarebisas bitumis safarma ar unda gamoiwvios
cementis ingredientebis xarisxis gauareseba. konrtraqtorma unda war-
moadginos mwarmoeblis ganacxadi, romelSic damowmebuli iqneba masalis
gamosadegoba. dafarvis sistema da betonis gamyarebis meTodi winaswar unda
iqnes damtkicebuli proeqtis menejeris mier.

damcavi safari, rogorc wesi, unda Seicavdes Semdeg fenebs:
- erTi pirveladi fena qvanaxSiris fisis, epoqsiduri fisis an

ekvivalenturi bitumis xsnaris/emulsiisagan;
- mineralur Semavsebliani, wyalmedegi, qvanaxSiris fisis,

epoqsiduri fisis an ekvivalenturi xsnaris/emulsiis ori
fena TiTo 125mm mSrali sisqis;

dafarvis masala damtkicebuli unda iyos proeqtis menejeris mier.

damxmare samuSaoebi
Tu sxvagvarad ar aris miTiTebuli, betonis movlisaTvis saWiro

yvela samuSao, masalebi, momsaxureba, aRWurviloba, usafrTxoebis zomebi da
sxva, aseve, nimuSebis aReba da gamocdebi, romelic saWiroa am samuSaos
Sesaruleblad, Setanil unda iqnes erTeul ganfasebebSi.

betonis fasebSi aseve Setanili unda iyos Semdegi samuSaoebi
damatebiTi gadaxdebis gareSe:

- yvela mosamzadebeli samuSao, romelic saWiroa gamyarebis
damakmayofileblad Sesasruleblad;

- gamyarebis masalebis saTanado Senaxva da jerovani mopyroba;
- jvalo, qviSa da a.S. aseve, xelsawyoebis da betonis gawmenda;
- narCenebis gatana garemos dabinZurebis gareSe;
- yvela konstrquciis, aRWurvilobisa da sxva dacva daziane-

bisagan, romelic SeiZleba gamoiwvios betonis gamyarebam an
masTan dakavSirebulma saqmianobam;

- obieqtis winaswar Cabarebamde dazianebuli da gafuWebuli
safaris SekeTeba da aRdgena. samuSaoTa moculobebis erTeul
ganfasebebSi amis gaTvaliswineba;

- yvela xaraCo, samuSao platforma, kibeebi, milebi, pulveri-
zatorebi;

- samuSao farTobis proeqtis menejerisaTvis damakmayofile-
blad gawmenda.

gazomva da gadaxda
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ar ganxorcieldeba calke gadaxdebi masalebis miwodebis, zedapiris
momzadebisa da betonis gamyarebis da movlis  sxva saqmianobisaTvis. samu-
Saos yvela xarji Setanili unda iyos samuSaoTa moculobebis betonTan
dakavSirebul muxlebSi.

gazomva

betonis dafarvis, qvis wyobisa da Selesvis gadaxdisaTvis gazomva
unda moxdes realurad dafaruli farTobis safuZvelze kvadratul metreb-
Si naxazebis da/an proeqtis menejeris miTiTebebis Sesabamisad.

betonis dafarvis, qvis wyobisa da Selesvis is Riobebi, romelic ar
aRemateba 1 m2-s, ar unda iqnes gamoklebuli.

ar ganxorcieldeba calke gazomva da Sesabamisad calke gadaxda fuZis
mosamzadebeli sxvadasxva masalebisaTvis (mag. xsnari, betoni, qvafenili a
a.S.).

gadaxda
betonis dafarvis, qvis wyobisa da SelesvisaTvis gadaxda ganxor-

cieldeba samuSaoTa moculobebSi miTiTebuli erTeuli ganfasebebiT da
ganzomilebis erTeulebiT.

fasebi moicavs zedapiris momzadebis, xaraCoebis, samuSao plat-
formebis, kibeebis, zedapiruli gamagrebis da dafarvisaTvis saWiro muSax-
elis, masalebis, iaraRebis, samSeneblo aRWurvilobis uzrunvelyofis da
yvela masalis miwodebis, transportirebis, CatvirTva-gadmotvirTvis da
Senaxvis anazRaurebasa da gauTvaliswinebel xarjebs, aseve zedapirul
ganmtkicebasa da dafarvasTan dakavSirebuli sakvlev samuSaoebis, dasamu-
Savebeli zedapiris mimdebare farTobebisa da aRWurvilobis dacvis, sarem-
onto da gawmendis samuSaoebis, gamocdebisa da gamosacdeli masalebis,
damkveTisaTvis gadasacemi masalebis da nebismieri sxva xarjebis anazRaure-
bas, romelic saWiroa naxazebze naCvenebi da/an proeqtis menejeris mier
miTiTebuli samuSaoebis Sesasruleblad.

ar ganxorcieldeba calke gadaxda horizontaluri, vertikaluri,
daxrili an gadmoSverili zedapirebisaTvis. yvela xarji da samuSao Setan-
li unda iqnes ganfasebaSi.

miRebuli ar iqneba pretenziebi ZliermSTanTqmeli masalebisagan
Sesrulebuli sagebebis zedapirul gamagrebasa da dacvaze. iTvleba, rom

damatebiTi masalebis da samuSaoebis Rirebuleba Sesulia ganfasebaSi.

3.5.20 nakerebi

3.5.20.1 samSeneblo nakerebi
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samSeneblo nakeri warmoadgens nakers betonSi, romelic gamoiyeneba
mSeneblobis gasaadvileblad. nakerebi unda moewyos naxazebze naCveneb an
proeqtis menejeris mier miTiTebul adgilebSi. miRebul unda iqnes
specialuri zomebi misi wyalgaumtarobisa da uwyvetobis uzrunvelsayofad,
blokebis urTierT gadaadgilebis SesaZleblobis gaTvaliswinebis gareSe.

samSeneblo nakerebis mdebareoba da yalibis zomebi ise unda iqnes
koordinirebuli, rom sadac es SesaZlebelia, nakeris xazi emTxveodes
yalibis nakeris xazs. yovel SemTxvevaSi samSeneblo nakeris xazebi da
yalibis nakerebi unda warmoadgendes erT regularul da erTnairi formis
sistemas. yvela Ria da specialurad daxrili nakerisaTvis unda Seiqmnas
erTgvarovani nakeri damtkicebuli zomebis mixedviT, raTa Seiqmnas nekeris
swori da zusti xazi.

gamyarebuli betonis nakers, axali betonis dasxmamde, unda mocildes
cementis wveni, gafxvierebuli da aramyari betoni, safari, saRebavi da sxva
ucxo masalebi. betonis zedapiri, romelic qmnis nakers unda gaiwmindos
wylis an qviSis WavliT.

silaWavluri damuSaveba, rodesac is gamoiyeneba samSeneblo nakerebis
mosamzadeblad, unda ganxorcieldes uSualod Semdegi fenis dasxmis win.
Wavlis dawneva daregulirebuli unda iqnes kontraqtoris mier ise, rom
cementis wveni mocilebul iqnes msxvili Semavseblis gamorecxvis gareSe.

nakerebis zedapiris mosamzadeblad silaWavluri damuSavebis magivrad
SeiZleba gamoyenebul iqnes  maRali dawnevis wyalWavluri damuSaveba, arana-
kleb 20 MPa wnevis gamoyenebiT. maRali dawnevis wyalWavluri damuSavebis
aRWurvilobas unda hqondes damcavi meqanizmi wnevis kontrolisaTvis da
gamomrTveli, romelic gamorTavs dawnevas nacmis Camovardnis SemTxvevaSi.
zedapiris momzadeba unda gagrZeldes manamde, sanam mocilebuli ar iqneba
yovelgvari aradamakmayofilebeli betoni, cementis wveni, safari, saRebavi,
samSeneblo narCenebi da sxva ucxo masalebi. betonirebis ganaxlebamde yvela
fxvieri masala srulad unda iyos mocilebuli da zedapiri sufTa da odnav
teniani unda iyos.

betonis zedapiris Wrisa da gadarecxvisaTvis gamoyenebuli wyali
iseTi meTodiT unda iqnes mocilebuli, rom am wyalma ar daalaqaos an feri
ar Seucvalos betonis Ria zedapirs. wylis mocilebis meTodi damtkicebu-
li unda iyos proeqtis menjeris mier.

Tu betonis dasxma Seferxedeba ise, rom adre dasxmuli betoni
Sekvras daiwyebs, aseTi fenis wina Ria mxare vibrirebuli unda iqnes erT-
gvarovani da stabiluri qanobis miRebamde. daxrili zedapiri unda damuSav-
des rogorc betonirebis nakeri da saTanadod unda iqnes gawmendili axali
betonis dasxmamde.

kontraqtorma proeqtis menjers dasamtkiceblad unda warudginos
Tavisi winadadebebi betonirebis yvela im nakeris  Sesaxeb, romelic ar aris
naCvenebi naxazebze.
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3.5.20.2 deformaciuli nakerebi

betonis nebismieri gamoSverili nawili nakerSi an mis irgvliv, rome-
lic, savaraudoa, rom gatydeba moZraobisas an xels SeuSlis nakeris
saTnado funqcionirebas, frTxilad unda iqnes mocilebuli.

xidebis temperaturuli nakerebisaTvis, gafarToebis SemzRudvelebi
mosazRvre malebs Soris nakerebSi myarad unda iyos damagrebuli saTanado
adgilas betonis dasxmis dros. nakeris pirapiris RreCo unda daregu-
lirdes  dasxmis dros arsebuli temperaturis Sesabamisad ise, rom saan-
gariSo Riobi miRebul iqnes 130C temperaturaze. gafarToebis
SemzRudvelebs Soris Riobi, aseve, dayenebul unda iqnes, datvirTvis dros
rigelebis deformaciiT gamowveuli gaganierebis gaTvaliswinebiT.

3.5.21  nakerebis Sevseba

SemamWidroebeli masalebi unda gamoiWras rac SeiZleba mcire
raodenobis nawilebisagan, raTa zustad moergos da srulad dafaros
naxazebze naCvenebi farTobi. dauSvebelia arazusti morgeba an gaxsnili
nakerebi SemamWidroebelis seqciebsa an SemamWidroebelsa da yalibs Soris.

naxazebis an proeqtis menejeris moTxovnis Sesabamisad, winaswar
formirebul deformaciul nakerebs Soris sivrce SeiZleba Seivsos Semvsebi
masaliT, romelic unda iyos iseTi, rogorc es gansazRvrulia 3.4.5
paragrafSi da ganlagebuli unda iqnes mwarmoeblis rekomendaciebis mkacrad
dacviT.

ramdenadac es SesaZlebelia, adgilze wyalgaumtari sogmanebis
SeerTeba unda warmoadgendes sworxazovan pirapira SeerTebas mTels
sigrZeze. gadakevTis, mimarTulebis Secvlis an nebismieri, pirapira
SeerTebisagan gansxvavebuli SeerTebis SemTxvevaSi unda damzaddes da
warmodgenil iqnes  winaswar damzadebuli SeerTeba, gadakveTa an
mimarTulebis cvlileba im gamocdis Casatareblad, romelic SeiZleba
moiTxovos proeqtis menjerma.

elastiuri sogmanebi srulad unda iqnes gamagrebuli yalibSi da ar
unda Seicavdes lursmnebs, armaturas an sxva fiqsatorebs. nebismieri
sogmani, romelic montaJis Semdeg dazianebuli aRmoCndeba mocilebuli da
gamocvlili unda iqnes. sogmanebis siaxloves betonis dasxma da gamkvriveba
unda ganxorcieldes ise, rom sogmanebi ar moixaros an deformirdes da maT
qveS ar darCes sicariele.

gamagrebuli betonis zedapiri nakerSi, sadac naxazebze
gaTvaliswinebulia wyvetili gadabma,  unda daifaros ori fena bitumis
saRebaviT da axali betonis dasxma iq unda moxdes mxxolod mas Semdeg, rac
saRebavi gaSreba.

Casakveri kiloebi unda momzaddes rogorc naCvenebia naxazebze.
nakerebSi, sadac datovebulia Casakveri kiloebi, uSualod Cakvervis win
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kiloebi una damuSavdes qviSa-WavliT da narCeni masala mocilebuli unda
iqnas SekumSuli haeris daberviT. kilos gaSrobis Semdeg, is SeiZleba
amokverili iqnas winaswar SeTanxmebuli Casakveri masaliT, masalis
damamzadeblis instruqciebis mkacri dacviT.

3.5.22 dauyalibebeli zedapirebi _ damuSavebis klasi

Tu miTiTebuli araa dauyalibebeli betonis zedapirebis specialuri
damuSaveba, zedapirebi damuSavebis mixedviT unda daiyos U1, U2, U3, U4

klasebad, Semdegi saxiT:

- zedapirebi, romlebic ganicdian maRali siCqaris wylis nakadis

zemoqmedebas (V>10m/w)

U4

- zedapirebi, romlebic ar ganicdian maRali siCqaris wylis nakadis
zemoqmedebas

U3

- Senobis iatakebi, romlebic ar saWiroeben damatebiT damuSavebas U3

- sxva zedapirebi, garda im zedapirebisa romlebTanac ewyoba
ukuyrili

U2

- zedapirebi, romlebTanac ewyoba ukuyrili U1

U1 klasi damuSaveba gamoyenebuli unda iyos erTgvarovani brtyeli an
safexurovani zedapirebis profilirebisaTvis da mosasworeblad, romelebic
Sekvris dawyebis Semdeg ar ganicdian aranair zemoqmedebas, zedmeti betonis
narCenebi ki mocilebuli iqneba gamkvrivebis Semdeg dauyovnebliv.

U2 klasis damuSaveba unda Sesruldes betonis zedapiris xeliT an meqaniku-
ri mogluvebiT Sekvris dawyebis Semdeg, rodesac zedapiri sakmarisad gama-
grdeba da Tavisufali wyali aRar SeimCneva zedapirze. betoni aRar unda
damuSavdes mas Semdeg rac miiRweva erTgvarovani, xaoiani zedapiri yalauris
kvalis gareSe.

U3 klasis damuSaveba U2-is Semdegi etapia da unda warmoadgendes mtkice,
gluv, qafCiT mogluvebul zedapirs. mogluveba ar unda daiwyos manamde,
sanam betoni saTanadod ar iqneba gamyarebuli, raTa Tavidan iqnas acilebu-
li zedapirze cementis rZis siWarbe. zedapiri unda mogluvdes Tanabari
Zlieri dawoliT qafCis kvalis datovebis gareSe. mSrali cementis, duRabis
an wylis damateba dauSvebelia.

U4 klasis damuSvebas unda hqondes U3 zedapiri, damatebiT yvela calkeuli
mkveTri uswormasworoba srulad unda iyos gaixexos swori zedapiris
misaRebad.
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3.5.23 daxrili zedapiri

iq, sadac betoni unda daisxas daxril zedapirze, romlis daxra 1:4-
ze ufro cicaboa da ar aris gaTvaliswinebuli stacionaruli yalibis
dayeneba, kontraqtorma unda gamoiyenos gadasatani sriala fari, betonis
adgilze droebiT dasakaveblad, raTa moxdes misi gamkvriveba Sida
vibratorebis saSualebiT. fari unda iyos gaZlierebuli da unda hqondes
dasabetonebeli zedapiris marTobuli wina kide. faris sigane unda iyos
minimum 1m moZraobis mimarTulebiT. fari gadaadilebuli unda iqnes daxril
zedapirze mudmivi Tanabari siCqariT, romelic unda Seesabamebodes betonis
dasxmis siCqares. fari unda moZraobdes mimmarTvel Zelebze,  romlebic
betonis dasxmis konturs gareT unda iyos ganlagebuli. yalibis ukanidan
gamosuli betoni unda damuSavdes. gadasatani sriala fari damtkicebul

unda iqnes proeqtis menjeris mier.

3.5.24 dayalibebuli zedapirebi _ damuSavebis klasi

Tu miTiTebuli araa dayalibebuli betonis zedapirebis specialuri
damuSaveba, zedapirebi damuSavebis mixedviT unda daiyos F1, F2, F3, F4

klasebad, Semdegi saxiT:

- zedapirebi, romlebic ganicdian maRali siCqaris wylis nakadis
zemoqmedebas (V>10m/w)

F4

- zedapirebi, romlebic ar ganicdian maRali siCqaris wylis nakadis
zemoqmedebas

F3

- sxva zedapirebi, garda im zedapirebisa romlebTanac ewyoba
ukuyrili da zedapirebi romlebic eqvemdebarebian Semdgom damatebiT
damuSavebas

F2

- zedapirebi, romlebTanac ewyoba ukuyrili F1

- zedapirebi, romlebic eqvemdebarebian Semdgom damuSavebas F1

F1 klasis damuSavebisaTvis yalibi unda aigos xisagan, foladis
furclebisagan an sxva saTanado masalisagan, romelic gamoricxavs betonis
vibrirebisas cementis xsnaris gaJonvas. zedapirebi romlebic SemdgomSi unda
daifaros naSxefiT, Seilesos an moisaxos filebiT saTanadod unda
daikeWnos an gauxeSdes yalibis moxsnisTanave raTa uswormasworobebi
Semcirdes naSxefis, Selesvis an filebis samagri fenis araumetes naxevar
sisqemde da uzrunvelyofili iyos damakmayofilebeli SeWidva.
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F2 klasis damuSavebisas gamoyenebuli unda iyos narandiT gadabmuli
xis, faneris an metalis panelebisagan damzadebuli, damtkicebuli nimuSis
mixedviT morgebuli yalibi. yalibs ar unda hqondes defeqtebi, romlebmac
SeiZleba gaauareson betonis zedapiris xarisxi.

yalibebi F3 klasisaTvis Sedgenili unda iyos koroziamedegi, gluvi,
daulaqavebel zedapiriani panelebiT (mag. zumfariT damuSavebuli fanera an
merqanboWkovani filebi). panelebi unda iyos SeZlebisdagvarad didi da

morgebuli unda iyos winaswar damtkicebul nimuSze. mousaxavi Seficvra an
Cveulebrivi furclovani foladis panelebis gamoyeneba ar daiSveba.

F4 klasis yalibebi gamoyenebuli unda iyos zedapirebisaTvis,
romlebic ganicdian maRali siCqaris nakadis zemoqmedebas, iq sadac es

miTiTebulia naxazebze. F4 klasis damuSvebas unda hqondes F3 zedapiri,
damatebiT yvela calkeuli mkveTri uswormasworoba srulad unda iyos
gaixexos swori zedapiris misaRebad.

3.5.25 betonis zedapiris damuSavebis zomis daSvebebi

dauyalibebeli da dayalibebuli betonis sxvadasxva klasis
damuSavebis zedapirebi unda Seesabamebodes naxazebze naCveneb konturebs,
doneebs da zomebs im daSvebebis farglebSi, romlebic miTiTebulia
naxazebze, an Tu aseTi miTiTeba ar arsebobs, qvemoT cxrilSi mocemul
sidideebs.

zedapiris uswormasworobebi SeiZleba daiyos ~calkeul mkveTr~ da
~aramkveTr Tanabar~ uswormasworobebad. mkveTri uswormasworobebs
ganekuTvneba (magram amiT ar Semoifargleba) yalibis gadaadgilebiT an
arasworad dayenebis Sedegad warmoqmnili naWdevebi da fxaurebi,
gamoSverili kvanZebiT da yalibis masalis sxva defeqtebiT gamowveuli
uswormasworobebi, romlebic SeiZleba Semowmebuli iqnes uSualo gazomviT.
aramkveTri uswormasworobebi brtyel zedapirebze unda Semowmdes
sworkuTxa SabloniT, xolo mrudwiruli zedapirebze _ Sesabamisi simrudis
SabloniT. Sabloni unda iyos minimum 1.5 m sigrZis.

maqsimaluri daSveba, mm

damuSave-
bis klasi

konturi
da done

mkveTri
uswormasworoba

aramkveTri
uswormasworoba

zomebi

U1, F1
U2, F2
U3, F3
U4, F4

12
6
6
6

6
6
3
0

12
6
6
6

+ 12 - 6
+ 12 - 6
+ 6 - 6
+ 6 - 6

3.5.26  dabetonebis zedapiris defeqtebi
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dayalibebisa da betonirebis xeloba iseTi unda iyos, rom betons ar
sWirdebodes SekeTeba, zedapiri unda iyos srulad gamkvrivebuli, gluvi da
ar hqondes uswormasworebebi.

dauyovnebliv, yalibis moxsnis Semdeg, zedapiris mcire defeqtebi unda
gaswordes proeqtis menjerisaTvis damakmayofilebeli saxiT. defeqtebis
gasworeba moicavs Semdeg (da ara marto) zomebs:

 xvrelebi, romlebic darCa yalibis sadgarebisagan unda gaiwmindos
gafxvirebeuli masalis mosacileblad da Tu saWiroa, gverdebi unda
damuSavdes simqisis misaniWeblad, rom uzrunvelyofili iqnes
sakmarisi bma. Semdeg isini unda amoivsos mSralad Casakveri
samSeneblo xsnariT;

 korZebi, patara xvrelebi, laqebi da sxva mcire defeqtebi unda
gaixexos cementiTa da jvaloTi yalibis moxsnis Semdeg dauyovnebliv.
zedmeti cementi mocilebul unda iqnes mas Semdeg, rac betoni
srulad daifareba karborundiT  xexvis Sedegad.

 mkveTri da Tanabari uswormasworobebi unda gaixexos karborundiT da
wyliT betonis srulad gamyarebis Semdeg.

 mcire defeqtebi da niJarisebri fuWvilebi unda moixerxos da
amoiWras betonis zedapiris perpendikularulad minimum 25 mm-is
siRrmeze da amoivsos epoqsiduri samSeneblo xsnariT. epoqsiduri
samSeneblo xsnari ar unda iqnes gamoyenebuli iq, sadac sigane aRe-
mateba defeqtis siRrmes.

iq, sadac SekeTeba xdeba mSralad Casakveri samSeneblo xsnariT, xvrelis
irgvliv betoni unda dasveldes da Semdeg gaSres ise, rom zedapirze darC-
es Tavisufali wylis mcire moculoba. Semdeg zedapirs unda moayaron cota
cementi patara mSrali funjis meSveobiT manamde, sanam mTeli zedapiri,
romelic unda Sevides kontaqtSi mSralad Casakver samSeneblo xsnarTan ar
daifareba da gamuqdeba cementis mier Tavisufali wylis STanTqmis gamo.
mSrali cementi mocilebul unda iqnes xvrelidan.

mSralad Casakveri samSeneblo xsnari moreul da dasxmul unda iqnes ise,
rogorc miTiTebulia 3.5.27 paragrafSi.

rodesac Tavs iCens ufro Rrma da Zlieri defetqebi, kontraqtorma al-
masis xerxiT unda amoWras defeqtebiani adgili 25 mm siRrmeze, raTa gake-
Tos swori sazRvrebi SekeTebisa da Semdgom danawevrebisaTvis da Seqmnas
gafxvierebuli, gatexili da gabzaruli betonisagan an Semavseblisagan
Tavisufali xvreli, romlis minimaluri siRrme iqneba 75mm. Tu armatura
gaSiSvlebulia, betoni mocilebuli unda iqnes armaturis ukana mxridan 25
mm-s siRrmeze. carieli adgili unda Seivsos   epoqsiduri betoniT.

epoqsiduri betoni da duRabi momzadebuli da Casxmuli unda iqnes
3.5.29 paragrafis moTxovnaTa Sesabamisad.

uxarisxo SekeTeba mocilebuli da Secvlili unda iqnes.
rodesac, proeqtis menejeris azriT, defeqti axal betonSi kon-

struqciuli simtkicis an garegnuli Sesaxedaobis TvalsazrisiT imdenad
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didia, rom SeuZlebelia saTanadod SekeTeba, defeqturi betoni unda
moingres da Secvlili iqnes dasmkveTis mier damatebiTi anazRaurebis ga-
reSe.

3.5.27 mSralad Casakveri samSeneblo xsnari

mSralad Casakveri samSeneblo xsnari unda momzades erTi wili cemn-
tisa da sami wili wvrili Semavseblisagan, romelic gadis 1.18mm (#16)
sacerSi.  xsnaris feri unda Seesabamebodes garSemo betonis fers
nacrisferi cementis nawilis TeTri cementiT SecvliT, rogorc es
miTiTebuli iqneba proeqtis menjeris mier. xsnars unda Seerios sakmarisi
raodenobiT wyali, raTa masalebi erTmaneTs Seewebos xelSi formirebisas.

mSralad Casakveri masala unda Caisxas da gamkvrivdes fenebad, ro-
melTa sisqe 15 mm ar aRemateba. gamkvriveba unda moxdes magari xis wkiris
da CaquCis gamoyenebiT fenis mTel sigrZeze, gansakuTrebiT xvrelis
gverdebze. gamkvrivebis Semdeg yoveli fenis zedapiri Semdgomi fxvieri
masalis damatebamde unda daikawros. xvrelebi ar unda iqnes gadavsebuli da
zedapiri unda daformirdes yrilze magaris xis masalis blokis dadebiTa
da masze ramdenjerme dartymis saSualebiT. ar unda iqnes gamoyenebuli
foladis gamosayvani iaraRebi da ar unda iqnes damatebuli wyali zedapiris
damuSavebisaTvis. yvela mSralad Casakveri Semavsebeli unda gamyardes
damtkicebuli meTodiT.

3.5.28 mwiri betoni da betonis sagebi

rodesac betoni unda daisxas gruntis amoRebis horizontalur
zedapirze an im zedapirze, romlis qanobi ar aRemateba 1:1.75 gruntis
amoRebisa da wmendis dasrulebisTanave dauyovnebliv unda iqnes dasxmuli
100 mm betonis sagebi, Tu ar arsebobs sxvagvari miTiTeba.

betonis sagebis zeda zedapiri ar unda iyos qveda zonaSi
gansalagebeli armaturis damcav fenaze ufro maRali. gruntis amoRebis
saboloo done ise unda iqnes gaangariSebuli, rom gaTvalisiwinebuli iyos
betonis momzadebis sisqe. gruntis amoRebis zedapiri gamkvrivebul unda
iqnes betonis sagebis dasxmamade iq, sadac proeqtis menjeri amas miuTiTebs.

negebobis mwiri betonis elementebi iseTi unda iyos, rogorc es
miTiTebulia naxazebze da miRebuli unda iyos proeqtis menejeris mier
damtkicebuli narevebidan.
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3.5.29 epoqsiduri betoni da samSeneblo xsnari

epoqsiduri betoni  da/an  samSeneblo xsnari gamoyenebul unda iqnes
defeqturi betonis Sesacvlelad da arsebuli betonis nagebebebis
SesakeTeblad.

epoqsiduri betoni da samSeneblo xsnari moreul unda iqnes iseTi
proporciebiT, meTodebiTa da iseTi aRWurvilobiT, rogorc rekomendirebu-
lia epoqsiduri komponentebis mwarmoeblis mier da damtkicebulia proeqtis
menjeris mier. epoqsiduri betonis da samSeneblo xsnaris proporciebi da
morevisa da  dasxmis meTodebi SeiZleba Seicvalos savele pirobebis Sesa-
bamisad. epoqsiduri betonis da samSeneblo xsnaris erT jerze momzadebuli
calkeuli narevis moculoba ar unda aRematebodes im moculobas, romlis
moreva, dasxma da mopirkeTeba SesaZlebelia erT jerze mwarmoeblis in-
struqciebis da proeqtis menejeris moTxovnaTa Ssabamisad.

3.5.29.1 bzarebis SekeTeba "Xypex" koncentratiT

"Xypex" koncentrati aris betonis qimiuri damuSvebis saSualeba wy-
algaumtarobis da dacvisaTvis. is gamoiyeneba, rogroc betonis safari da
aseve rogorc betonirebis nakerebSi Casakveri Sevseba. aseve bzarebis, bet-
onirebis dazianebuli nakerebisa da fuWvilebis SesakeTeblad. dasamuSavebe-
li betonis zedapiri unda iyos sufTa da ar unda Seicavdes cementis wvens,
WuWys, afsks, saRebavs an sxva ucxo masalebs. zedapirs unda hqondes Ria
kapialuri struqtura "Xypex" koncentratiT damuSavebisas xaoiani da Se-
wovisaTvis vargisi zedapiris uzrunvelsayofad.

konstruqciis defeqtebi gamovlenili unda iqnes da unda SekeTdes

"Xypex" koncentratis specifikaciebis SekeTebis procedurebis Sesabamisad.
"Xypex" koncentratis gamoyenebis win betonis zedapiri unda dasveldes
sufTa wyliT zedapiris Sewovis gasakontroleblad da saTanado gamyare-
bisaTvis. koncentratis gamoyenebamde zedapiridan mocilebul unda iqnes

Warbi wyali.
narevi Txevadi dafarvisaTvis. "Xypex" fxvnili Seereva sufTa wyals

araJanis konsistenciamde Semdegi moculobiTi proporciebiT:
funjiT wasasmelad: 0.81kg/kvadratul metrze _ 5 wili fxvnili  2 wil
wyalze,  1.08kg/kvadratul metrze _ 3 wili fxvnili  1 wil wyalze;
saSxefariT dasasxmelad: 0.81kg/kvadratul metrze _ 5 wili fxvnili  3
wil wyalze (SeiZleba Seicvalos aRWurvilobis tipis Sesabamisad).

narevi mSralad CakvervisaTvis. "Xypex" fxvnilis 6 wili Seereva
sufTa wylis 1 wils. narevi ar unda iyos Warbteniani (anu mastikis kon-
sistenciis), Torem gaSrobis Semdeg narevi gaibzareba  da danawevrdeba.
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deformirebuli (garecxili) da dabzaruli ubnebi unda mopirkeTdes
polimercementis duRabiT (SemadgenlobiT: polivinilacetatis emulsia;

wyali; cementi B-25; qviSa – 1:1:5:5).

3.5.30 asawyobi rk/betonis konstruqciebi

asawyobi rk/betonis konstruqciebi unda damzaddes im zomebiTa da
detalebiT, rogorc naCvenebia naxazebze. betoni yvela aspeqtSi unda
Seesabamebodes winamdebare specifikaciebis debulebebs ganurCevlad imisa es
nawilebi damzadebulia samSeneblo moedanze Tu miRebulia proeqtis
menejeris mier damtkicebuli mwarmoeblisagan.

iq, sadac asawyobi rk/betonis nakeTobebi ise montaJdeba, rom maTi gareTa
an SigniTa zedapiri Ria rCeba, es zedapirebi damuSavebis Semdeg erTnairi
unda iyos feriTa da struqturiT. cementi, betonis Semavseblebi da sxva
masala, romelic gamoiyeneba am nawilebis damzadebisas miRebuli unda iyos
erTi da imave damtkicebuli wyarodan damzadebis mTeli periodis
ganmavlobaSi.

asawyobi rk/betonis nakeTobebis zedapiris damuSavebis xarisxi unda
akmayofilebdes dauyalibebeli zedapiris U3 da dayalibebuli zedapiris F3

klasis moTxovnebs, romlebic mocemulia Sesabamisad 3.5.22 da 3.5.24
paragrafebSi.

kontraqtorma unda warmoadginos detaluri wianadadeba asawyobi
rk/betonis konstruqciebis damzadebisa da montaJis oepraciebis
ganxorcielebis meTodis Sesaxeb, Semdegi detalebis CaTvliT:

 asawyobi nawilebis sqema;

 sxvadasxva nawilebis Camoxsxmisa da dayalibebis tipebis detaluri
aRwera;

 betonis dayalibebisa da gamyarebis procedurebi;

 asawyobi betonis nawilebis transportirebis, CatvirTva-
gadmotvirTvis, awevisa da ganTavsebis procedurebi;

 detaluri informacia droebiTi sayrdenebis Sesaxeb, romelic saWiroa
montaJis dros an mis Semdeg samSeneblo, qaris da sxva droebiTi
datvirTvebis zemoqmedebisas saTanado mdgradobis uzrunvelsayofad.

yvela nakeToba unda daidos sagebze, gadaebas da damagrdes naxazebze
naCvenebi konturebis, niSnulebis da sxva detalebis Sesabamisad. samSeneblo
xsnari am konstruqciebis ganTavsebisa da gadabmisaTvis unda Sedgebodes

cementis erTi wilisa da qviSis ori wilisagan BS 1200 me-2 cxrilSi
mocemuli Semadgenlobis Sesabamisad an sxva ekvivalenturi, proeqtis
menejeris mier damtkicebuli Semadgenlobisagan.
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3.5.31 asawyobi rk/betonis konstruqciebis zomis daSvebebi

asawyobi rk/betonis nawilebis zomebi da formebi unda Seesabamebodes
naxazebze naCveneb daSvebebs an, Tu isni ar aris miTiTebuli, qvemoT
mocemul daSvebebs, romlebsac unda mieces upiratesoba rodesac isini
gansxvavdebian 3.5.25 paragrafis moTxovnebisagan.
sigrZe

sigrZe maqsimaluri gansxvaveba
miTiTebuli zomebisagan

3m-ze naklebi 6 mm

3m-4.5m 9 mm

4.5m-6m 12 mm

damatebiT yoveli momdevno 6
metrisaTvis

3 mm

ganivi kveTi

ganivi zomebi
(nebismieri mimarTulebiT)

maqsimaluri gansxvaveba
miTiTebuli zomebisagan

0.5m-ze naklebi 6 mm

damatebiT yovel 0.25m-ze 3 mm

sworxazovneba an moxriloba

sworxazovneba an moxriloba gadaxra dadgenili xazidan

3m-ze naklebi 6 mm

damatebiT yovel 3 m-ze 3 mm

perpendikularoba

kuTxis perpendikularobis dadgenisas ori mimdebare xazidan ufro
grZeli miCneuli unda iqnes ZiriTad xazad da misi perpendikularuli xazi
ki  _ Semowmebis xazad. mokle mxaris dacileba Semowmebis xazidan iseTi
unda iyos, rom udides da umokles dacilebebs Soris sxvaoba ar aRemate-
bodes Semdeg monacemebs:

mokle mxaris sigrZe perpendikularidan gadaxra

ara umetes 1.25 m 6 mm
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1.25-2 m 9 mm

2 m-ze meti 12 mm

am moTxovnisaTvis, arasakmarisi sworxazovnebiT gamowveuli nebismieri
Secdoma ignorirebuli unda iqnes. perpendikularoba unda gaizomos swori
xazebis mimarT, romlebic yvelaze metadaa paraleluri Sesamowmebel ele-
mentebTan mimarTebaSi. rodesac nominaluri kuTxe 900-gan gansxvavebulia,
ZiriTad da Sesamowmebel xazebs Soris kuTxec Sesabamisad icvleba.

gaRunva

nominalurad brtyeli zedapiris arc erTi kuTxe ar unda iyos gada-
xrili sxva sami kuTxis momcveli sibrtyisagan qvemoT mocemulze ufro
metad:

zedapiris zomebi sibrtyidan gadaxra

ara umetes 0.6 m siganis da 6 m sigr-
Zis

6 mm

nebismieri sxva zoma 12 mm

sibrtye

nominalurad brtyel zedapirze nebismier mdgomareobaSi ganTavsebuli
1.5m-is etalonuri saxazavidan gadaxra ar unda aRematebodes 6mm-s.

3.5.32 asawyobi rk/betonis konstruqciebis montaJi

obieqtis mSeneblobis yvela etapze da obieqtis dasrulebamde,
asawyobi rk/betonis konstruqciebis Ria zedapirebi da arqiteqturuli
detalebi saTanadod unda iyos daculi. dacvam ar unda datovos raime
anabeWdi betonze da ar daazianos is.

yvela nawili ganTavsebuli, gadabmuli da damagrebuli unda iqnes
naxazebze naCvenebi xazebis, doneebis da sxva detalebis Sesabamisad.
Casakveri samSeneblo xsnari nakerebis amovsebisaTvis unda Seesabamebodes
3.5.27 paragrafis moTxovnebs.

nebismieri asawyobi rk/betonis nakeToba, romelic aRmoCndeba dazi-
anebuli, gabzarebuli an raime sxva mxriv gamousadegari montaJis win an mis
Semdeg, dawunebuli iqneba da Secvlili unda iqnes damkveTis mier
damatebiTi xarjebis gaRebis gareSe.
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3.5.33 armirebis detalebi

kontraqtorisadmi wardgenil samSeneblo naxazebSi naCvenebi iqneba
armaturis moculoba, romelic gamoyenebuli unda iqnes obieqtis sxvadasxva
nawilebSi. am naxazebis informaciis safuZvelze kontraqtori moamzadebs
armaturis detalur naxazebsa da uwyisebs dasamtkiceblad, sadac naCvenebi
iqneba gamosayenebli armaturis Reroebis, pirgadadebisa da SeerTebebis
raodenoba, formebi, zomebi da wona. armaturis detaluri monacemebi unda

Seesabamebodes ACI 318 standarts. Tu sxvagvarad araa miTiTebuli,
pirgadadebis sigrZe ise unda SeirCes, rom uzrunvelyofili iyos foladis
denadobis zRvaris 90%-is toli datvirTvis miReba.

3.5.34 armaturis Runva

armaturis Reroebi unda daiWras da moiRunos ACI 315 an sxva
ekvivalenturi standartis debulebebis Sesabamisad. Runva unda ganxor-
cieldes nela, erTgvarovani stabiluri wnevis qveS, gakvris, dartymis an
gacxelebis gareSe. Runvis dros foladis temperatura ar unda iyos 50C-ze
naklebi. moRunuli Reroebi ar unda iqnes xelaxla gadaRunuli proeqtis
menjeris nebarTvis gareSe.

3.5.35 armaturis Reroebis Senaxva

kontraqtorma calke unda daawyos da aRniSnos sxvadasxva tipis ar-
maturis Reroebi mwarmoeblis, zomis, partiis an sxva monacemis mixedviT
mwarmoeblis mier wardgenili gamocdis Sesaxeb sertifikatis Sesabamisad.

foladis armaturis Reroebi unda inaxebodes sufTad da ar unda
Seicavdes wertilovan korozias, Jangs, meorad xenjs, zeTs, cxims, WuWys,
saRebavs an raime sxva masalas, romelmac SeiZleba xeli SeuSalos betonsa
da armaturas Soris kavSirs. armatura unda inaxebodes gadaxuruli xis an
betonis sadgarze miwis zedapiridan 150 mm dacilebiT.

3.5.36 transportireba

asawyobi elementebi transportirebuli unda iqnes qarxnidan Senaxvis
an montaJis adgilas ise, rom ar moxdes maTi dazianeba. nebismieri
dazianebuli elementi ar miiReba da unda Seicvalos kontratqoris mier,
damkveTis mxridan damatebiTi xarjis gaRebis gareSe.



69

armaturis, yalibebis, mowyobilobebis Sesruleba unda Seesabamebodes

specifikacias.

3.6 gamocda

gamocda unda Catardes am nawilSi zemoT moyvanili Sesabamisi
debulebebis Tanaxmad.

3.7 gazomva da gadaxda

3.7.1 betoni _ zogadi

qvemoT mocemuli debulebebi exeba betonis samuSaoebis yvela muxls,
garda gazomvisa da gadaxdis debulebebSi aRniSnuli specifiuri muxlebisa.

obieqtze dasxmuli betonis moculoba unda gaizomos  naxazebze
naCvenebi konturebisa da doneebis, an proeqtis menejeris miTiTebis
Sesabamisad. iq, sadac betoni dasxmulia fuZeze, unda gaizomos naxazebze
naCvenebi an proeqtis menjeris mier miTiTebuli fuZis konturebi da
doneebi.

ar unda iqnes gamoklebuli momrgvalebuli da cerobi wiboebi an is
adgili, romelsac ikavebs armatura, winaswar daZabuli armatura da
sakuTnoebi. ar unda iqnes gamoklebuli, aseve, sicarieleebi, milebi,
eleqtro sadenebi an sxva Catanebuli nawilebi, Tu ToiToeulis ganvkveTi
0.1 kvadratul metrze naklebia an moculoba 0.15 kubur metrze naklebia.
ar unda moxdes dawunebuli an fuWad daxarjuli betonis gazomva.

rodesac ori an meti betonis elementi erTmaneTs emijneba, maT Soris
gamyofi xazi unda iyos naxazebze aRniSnuli an winamdebare specifikaciebSi
miTiTebuli xazi. Tu sxvagvarad ar aris naCvenebi, elementebis gammijnavi
xazi unda iyos naxazze naCvenebi betonirebis nakeri. Tu kontraqtori iTx-
ovs da  proeqtis menejeri daamtkicebs cvlilebas betonirebis nakerSi,
romelic warmoadgens ori elementis gammijnav xazs, menejerma cvlilebis
damtkicebis dros unda daadginos axali gamyofi xazi.

monoliTuri betonis erTeuli ganfaseba  unda moicavdes betonis
yvela xarjs, cementis, pucolanuri masalebis, minarevebis, yalibis da
nakerebis amosavsebi masalis CaTvliT. erTeuli ganfaseba unda moicavdes
yvela saWiro ingredientis miwodebas, dozirebas, Serevas, gagrilebas,
transportirebas, dasxmas, movlasa da dacvas, zedapiris damuSavebas,
SekeTebas da am muxlTan dakavSirebul sxva saqmianobas, romlisTvisac ar
aris gaTvaliswinebuli calke gadaxdebi.

asawyobi betonis erTeuli ganfasebebi unda moicavdes betonis, ce-
mentis, pucolanuri masalebis da  danamatebis CaTvliT, xarjebs. erTeuli
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ganfasebebi unda moicavdes aseve naxazebis momzadebasa da damtkicebas, yvela
ingredientis miwodebas, Camosasxmel aRWurvilobasa da fiqsatorebs, dam-
zadebas, mopirkeTebasa da SekeTebas, Senaxvas, CatvirTva-gadmotvirTvas,
CaSenebas da am muxlTan dakavSirebul sxva samuSaoebs, romelTaTvis ar
aris gaTvaliswinebuli calke gadaxda.

gazomva

betonis gazomva unda ganxorcieldes 3.7.1 paragrafis debulebebis
Sesabamisad.

rezinis sadebebi unda gaizomos calobiT, rogorc mTliani erTeuli.
sogmanebi unda gaizomos grZiv metrebSi.

gadaxda

betonisaTvis gadaxda unda ganxorcieldes zemoaRniSnuli wesiT gazo-
mil kubur metrebze, Sesabamisi muxlis erTeuli ganakveTis safuZvelze.

rezinis sadebebisTvis gadaxda unda ganxorcieldes calobiT. sogmane-
bisaTvis gadaxda unda ganxorcieldes grZivi metrebis mixedviT.

3.7.2 foladis armatura

gazomva
armaturis Reroebi unda gaizomos rogorc nagebobebSi Calagebuli

foladis armaturis Reroebis neto wona metrul tonebSi. foladis
armaturis Reroebis neto wona unda gaangariSdes, rogorc damtkicebuli
naxazebis  an Reroebis uwyisebis Sesabamisad ganTavsebuli Reroebis sigrZe,
gamravlebuli  sigrZis erTeulis Sesabamis nominalur wonaze.

armaturis pirgadadebebi da SeerTebebi, romlebic mowyobilia kon-
traqtoris mier samuSaoTa moxerxebulad Sesasruleblad, ar gaizomeba.
mavTuli, fiqsatorebi, sayrdenebi, samagrebi da armaturis damagrebis sxva
saSualebebi ar gaizomeba.

gadaxda
gadaxda ganxorcieldeba zemoaRniSnuli wesiT gazomili metruli

tonebis raodenobis mixedviT Sesabamisi muxlis erTeuli ganakveTebis sa-
fuZvelze.

armaturis erTeuli ganfasebebi unda moicavdes yvela xarjs, arma-
turis detaluri naxazebisa da uwyisebis momzadebis, armaturis miwodebis,
moRunvisa, damagrebis, aseve danakargebis CaTvliT da am muxlTan da-
kavSirebul yvela sxva samuSaos.
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3.8 defeqturi betonis SekeTeba an gamocvla

dabzaruli, dangreuli, susti, fxvieri, gatexili, fuWviliani,
korozirebuli an sxva defeqtebis mqone betoni unda SekeTdes Semdegi
principebis Sesabamisad:

 SesakeTebeli zedapiri kargad unda momzaddes da daigruntos;

 ukeTesi Sedegebis misaRebad gamoyenebul unda iqnes saTanado masala
(gansakuTrebiT qviSa);

 narevi saTanadod unda iyos dozirebuli _ mas ar unda hqondes zed-
meti cementi da unda Seicavdes minimaluri raodenobiT sarev wyals;

 SekeTebuli adgili srulyofilad unda iqnes movlili da gamyarebu-
li;

 im muSebs, romlebic asruleben saremonto samuSaos, unda hqondeT
saTanado kvalifikacia da keTilsindisierad unda ekidebodnen samu-
Saos.

3.8.1 masala

 cementi: Cveulebrivi an swrafad gamyarebadi portlandcementi;

 qviSa: narevi 1 wili kargi qviSa, romelic gaicxrilia 4.75mm sacerSi
1 wil sabaTqaSe samuSaoebis qviSaze;

 xreSi: saWiroa mxolos Rrma xvrelebis amosavsebad, gamoiyeneba swori
formis 6.7 mm nominaluri zomis xreSi;

 msxvili xreSi an RorRi: SeiZleba gamoyenebuli iqnes Zalian sqel sa-
kervelSi, sadac sakervlis sisqe 4-jer aRemateba Semavseblis nomi-
nalur zomas.

3.8.2 narevi

erTi wili danamatebian cements ereva ori wili danamatebiani qviSa da
6.7 mm xreSis 1.5 wili da zustad imdeni wyali, ramdenic saWiroa narevis
SesamCnevad dasatenianeblad. narevi ar unda iyos sveli.

3.8.3 zedapiris momzadeba SekeTebisaTvis

defeqturi masalis mocileba. susti, rbili, fuWviliani masala
mocilebul unda iqnes, raTa gamoCndes magari, myari zedapiri. Tu Sesa-
Zlebelia, SesakeTebeli farTobis sazRvrebi unda moiniSnos moxerxviT.
saboloo Wra unda moxdes wvetiani satexis msubuqi dartymebiT, raTa
Tavidan iqnes acilebili  darCenili betonis dazianeba.
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zedapiris gawmenda. iq, sadac masala forovania an aqvs SesamCnevi Se-
wova, is sveli unda iyos minimum 24 saaTis ganmavlobaSi dagruntvamde.
dasaSvebia zedapiris gaSroba dagruntvis win. alternativis saxiT zedapiri
SeiZleba gaSres propanis sanTuriT ise, rom betoni gacxeldes mxolod
SexebiT aRsaqmeli siTbos temperaturamde. Zalian mkvrivi, mcire Sewovis
masalebi da 36 saaTze naklebi xnovanebis betoni, ar unda dasveldes
dagruntvis win. dagruntvidan cota xnis Semdeg mcire Sewova zrdis
dagruntvis zedapirTan bmas.

Tu gamoyenebulia dagruntvisa da Semkvreli masalis dapatentebuli
saxeobebi, isini damtkicebuli unda iqnes proeqtis menejeris mier. amgvari
masalebis gamoyenebisas saWiroa sagangebo yuradReba, radgan isini SeiZleba
moiTxovdnen zemoaRniSnulisagan gansxvavebul movlas.

dagruntva. dagruntva unda moxdes uSualod SekeTebis dawyebamde.
dagruntvisaTvis gamoiyeneba saRebaviviT Txevadi cementis xsnari is sakmaod
magari funjis saSualebiT unda iqnes wasmuli zedapirze.  wasma unda
moxdes wriuli moZraobiT, raTa siTxe Cavides CaRrmavevebSi. Semdeg funjiT
unda gadaiwmindos ise, rom mxolod Txeli fena darCes. CaRrmavebebSi ar
unda darCes siTxis gubeebi. amasTan erTad xsnari kideebisagan Sors unda
iyos, raTa Tavidan iqnes acilebuli Txeli, muqi konturi  sakervlis
irgvliv.

cementis dagruntva SeiZleba Seicavdes dapatentebul minarevebs an
SeiZleba gamoyenebuli iqnes dapatentebul Semkvreli masalebi. amgvari
masalebi gamoyenebuli unda iqnes mwarmoeblis rekomendaciebis Sesabamisad an
ise, rogorc proeqtis menjeri daamtkicebs.

SekeTebis meTodebi. SesakeTeblad gamoyenebuli xsnari wasmul unda
iqnes maSin, rodesac dagruntvis fena jer kidev svelia. xsnari ara umetes
30 mm sisqis fenebad unda iqnes wasmuli. CatkepnisaTvis SeiZleba gam-
oyenebuli iqnes meqanikuri satkepnebi. bolo fenis tkepna unda moxdes
brtyeli ficriTa da CaquCiT. miRebuli unda iyos zedapiris iseTi teqstu-
ra, rogorc garSemo betonisaa, magaliTad xis saxexelaTi an RrubliT
gaxexvis saSualebiT. Tu gamkvrivebis dasrulebis Semdeg SekeTebis zedapiri
aSkarad svelia, xsnari zedmetad svelia da SekeTeba mocilebuli/xelaxla
gakeTebuli unda iqnes ufro mSrali xsnariT.

SekeTebis adgili unda daifaros misi gamoSrobis Tavidan asacile-
blad.

yalibis gamoyeneba. Tu saWiroa mniSvnelovani sisqis SekeTebis betonis
dasxma, amosavsebi Rrmuli SeiZleba nawilobriv daixuros yalibiT da da
SekeTebis xsnari daitkepnos yalibis qveS an zemoT. SesaZlebelia yalibis
gagrZeleba SekeTebis mimdinareobasTan erTad manmde, sanam darCeba SedarebiT
mcire raodenoba, romelic pirdapiri amokverviT amoivseba. am SemTxvevaSi
yalibs sWirdeba gansakuTrebiT Zlieri da myarad damagrebuli sayrdeni.
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SekeTebuli zedapiris damuSaveba. saWiroebisamebr, SekeTebuli
adgilebi SeiZleba gaixexos karborundis qviT da wyliT an SeiZleba misi
moqlibva gamyarebidan minimum 7 dRis Semdeg.

4. gabionebis montaJi

fundamenti, romelsac eyrdnoba gabionebi unda iyos gasworebu-

li, da Seesabamebodes samSeneblo naxazebze miTiTebul simaRleebs.

gabionebi unda moewyos zomis, tipis da gegmebze mocemuli gan-

lagebis Sesabamisad. fundamentis momzadebis Semdeg, winaswar da-

montaJebuli erTeulebi unda iyos carieli, gadabmuli an mimagrebuli

axlomdebare erTeulebTan yvela kidis gaswvriv ise, rom Camoyalibdes

monoliTuri gadabmuli samSeneblo erTeuli. gadasabmeli mavTulis

gamoyenebis SemTxvevaSi, mavTuli unda moiWras iseT zomaze, romelic

daaxloebiT iqneba gadasabmeli kidis sigrZis 1.5 zomis. gadasabmeli

kidis maqsimaluri sigrZe ar unda aRematebodes 1m. SemaerTebeli mav-

Tuli unda iyos damagrebuli kidis mavTuliT. gadabma unda

gagrZeldes damatebiTi ormagi an calkeuli maryuJiT. ormagi maryuJi

unda damagrdes 0.10m-dan 0.15m intervaliT. yuTis nawilebi unda iyos

mWidrod mimagrebuli erTmaneTTan gadabmis dros. gadasabmeli mavTu-

lis meore bolo unda kvlav damagrdes mavTulis damagrebiT da mox-

veviT mis irgvliv. erTeulebis damontaJebis dros unda gamoiyenebodes

brtyeltuCa ufro mWidro pirapirebis Sesaqmnelad. mavTulis zeda-

piris dazianebis asacileblad unda iyos miRebuli specialuri zomebi.

gabionebi unda moTavsdes wina nawili wina nawilisaken, ukana nawili

ukana nawilisaken raTa xeli Seuwyos qviT Sevsebisa da xufis gadabmis

samuSaoebs. qvebi unda moTavsdes 0.33m simaRleze 1m simaRlis gabi-

onebisaTvis da 0.25m simaRleze 0.50m simaRlis gabionebisaTvis.

Sevsebuli Sre araviTar SemTxvevaSi ar unda aRematebodes nebismier

mimdebare seqcias 0.33m-iT. qvebis dawyobis dros ar unda daziandes

gabionebis moTuTiebuli zedapiri. mas Semdeg, rac qvis qani iqneba

dawyobili ujredSi, qva unda gaswordes xeliT, raTa Semcirdes

sicarielebi da miRweul iqnes qvis maqsimaluri mWidro dawyoba gabi-
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onSi. vertikalur zedapirze qvebi dalagdeba xeliT, raTa Semcirdes

sicarielebis raodenoba gareTa zedapirze. sixistis wiboebi an Sida

ganivi kveTebi unda dayendes ise, rom gaaerTianos nebismieri sayrdeni

an Ria zedapiris wina da ukana zedapirebi vertikalurad sam wer-

tilSi 1m simaRlis gabionebisaTvis, ujredis SevsebisTanave. gabionis

yuTebs Ria ori zedapiriT, romelic dayendeba kedlis bolos, unda

hqondes gverdiTi Ria zedapirisadmi perpendikularulad dayenebuli

ganivi kveTebis kompleqti. roca dayendeba erTze meti gabionebis

vertikaluri Sre, yuTebi Seivseba daaxloebiT 0.025m-dan 0.04m-mde

bunebrivi datkepnis uzrunvelsayofad. zeda zedapiri unda gaswordes

sicarielebis raodenobis SemcirebiT. diafragmis zeda nawilebi gamo-

sadegi unda iyos gadabmisaTvis.

gabionebi, zomebi da xarisxis maCveneblebi

gabionebis zomebis specifikaciebi Semdegia:

 calkeuli yuTebis zomebi: 1,0X1,0X2,0

 badis eqvskuTxa Riobi: 8x10sm
 badis mavTulis diametri: 2.5mm

 gabionis kidis mavTulis diametri: 3.7mm

 mavTulis diametri gadabmisaTvis
da moWrisaTvis 2.5mm

mavTulis SeWidulobis Zala 35-50 kg/sm2

saWiroa yvela saWiro dokumentaciis warmodgena saerTaSoriso

standartis Sesabamisi xarisxis Sesaxeb (maT Soris axali GOST 51285/99

Sesabamisad, romelic exeba ormagi moxvevis eqvskuTxa mavTulis bades,

romelsac saWiroebs gabionebis konstruqcia).

- Sesaferisi mavTulis gamoyeneba, romelic SeiZleba Seesabamebodes

Semdeg teqnikur moTxovnas

GOST (ruseTis federaciis saxelmwifo standarti) normatiuli miTiTe-

ba:

GOST R 52132-2003 (bolo) da Semdegi:

GOST 380-94 saSualo xarisxis naxSirbadiani foladis

GOST 10446-80 mavTuli. elastiurobis Semowmebis meTodebi
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GOST 10447-93 mavTuli. deformaciis Semowmebis meTodebi

GOST 14192-96 tvirTis markireba

GOST 24597-81 tvirTis nawilebis SefuTva. ZiriTadi parametrebi da

zomebi

GOST D 50575-93 foladis mavTuli. foladis mavTulis moTuTuebuli

zedapiris Semowmeba da xarisxis moTxovna

GOST 3282-74 naxSirbadiani foladis mavTuli. gram-kaloriebis pirobebi

- Sesaferisi badis zoma da mdgradoba
- Sesaferisi diametris mavTulbade da kidis mavTuli badis

zomebidan gamomdinare
dasaSvebi safaris masa mavTulis diametrTan mimarTebaSi (3mm mavTulis

diametrisaTvis 255 gr/m2 moTuTuebuli safarveli)

5. sxvadasxva samuSaoebi

5.1 mcenareuli safarisagan teritoriis wmenda

ZiriTadi samSeneblo samuSaoebis dawyebamde kontraqtorma mcenareuli
safarisagan unda gawmindos is adgilebi, sadac axali an sareabilitacio
nagebobebia ganlagebuli. amasTanave, daculi unda iqnes 6a-13 nawilis
moTxovnebi (ekologiuri usafrTxoeba).

winamdebare Tavi moicavs Semdeg samuSaoebs:
- teritoriis gawmenda buCqnarisagan;
- amoZirkvuli buCqebis Segroveba;
- xeebis amoZirkva;
- Segrovebuli buCqebisa da xeebis gadayra da dawva.

5.2 demontaJis samuSaoebi

kontraqtorma unda Seasrulos sxvadasxva tipis demontaJis da mon-
grevis samuSaoebi, rogorc es miTiTebulia naxazebze, samuSaoTa moculobeb-
Si an proeqtis menejeris mier.

uvargisi betoni, rk/betoni da asawyobi rk/b konstruqciebi unda
daiSalos saTanado xelsawyoebis gamoyenebiT (pnevmaturi CaquCebi, xelis
satexebi, liTonsaWrelebi da sxva).

narCenebi unda daitvirTos da gatanili iqnas proeqtis menejerTan da
garemosa da bunebrivi resursebis dacvis regionaluri smmarTvelosTan
SeTanxmebul adgilebSi.
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proeqtis menejeris Tanxmobis SemTxvevaSi mongreuli betoni SeiZleba
gamoyenebuli iqnes araxarisxovan yrilebsa da ukuyrilebSi.

gazomva unda moxdes nagebobis demontaJamde, kubur metrebSi.
demontirebuli liTonkonstruqciebi, foladis armatura da milebi

unda gancalkavdes sxva samSeneblo nagavisagan jarTis saxiT, daitvirTos da
gatanil iqnas proeqtis menejerTan SeTanxmebul adgilze. gazomva ganxor-
cieldeba tonebSi.

demontaJis samuSaoebis tipebi da maTi ganzomilebis erTeulebi moce-
mulia qvemoT.

დასახელება განზ.ერთ
monoliTuri betonis mongreva da datvirTva m3

monoliTuri rk/b mongreva da datvirTva m3

damtvreuli asawyobi rk/b konstruqciebis demontaJi m3/t


