samSeneblo normebi da wesebi __ ,betonisa da rkinabetonis
konstuqgciebi o
(pn 03.0109)

Tavi | . zogadi debulebebi

muxli 1. gamoyenebis sfero

1 samSeneblo normebi da wesebi _ ,betonisa da rkinabetonis
konstuqgci eb(pno 03.0x09) - vrceldeba sxvad asxva daniSnulebis
Senobebisa da nagebobebis betonisa da rkinabetonis im konstruqgciebis
daproegtebaze, romelTa eqgspluatacia xdeba garemos dadebiTi 50 OC -mde
da uaryofiTi 40 0C-mde temperaturis sistematuri zemogmedebis pirobebSi.

2. winamdebare samSenebl o normebi da wesebi adgenen moTxovnebs mZime,
wvrilmarcvlovani, msubugqi, ujredovani da forovnebuli betonebisagan,
agreTve damZabavi betonisagan damzadebul I betonisa da rkinabetonis
konstruqciebis daproeqtebisadmi.

3. winamdebare samSeneblo normebisa da wes ebis moTxovnebi ar
vrceldeba iseTi nagebobebis betonisa da rkinabetonis konstrugciebze,
rogoricaa hidrotegnikuri nagebobebi, xidebi, satransporto gvirabebi,
milebi yrilis qveS, saavtomobilo gzebisa da aerodromebis safari,
armocementis konstruqciebi; agreTv e konstrugciebze, romlebic mzaddeba
500ze naklebi da 2500 kg/m 3-ze meti simkvrivis betonebisagan,
betonpolimerebisa da polimerbetonebisagan, kiris, widisa da Sereul
(ujredovan betonSi maTi gamoyenebis garda) Semkvrelze, TabaSirsa da
specialur  Semkvrelebze damzadebul i  betonebisagan, specialur da
organul  Semvsebebze  damzadebul  betonebisagan, msxvilforovani
struqgturis betonebisagan.

4. aseT SemTxvevaSi gamoiyeneba sagarTvelos pirobebisaTvis
Sedgenili Sesabamisi normatiuli dokumentebi . SeiZleba gamoyenebul ign  es
specialuri samecniero -kvleviTi samuSaoebis Sedegebi, saTanado ganxilvisa
da damtkicebis Semdeg.

5. egspluataciis gansakuTrebul pirobebSi (seismuri zemogmedeba,
betonisa da rkinabetonis konstruqgciebisaTvis agresiuli garemo, maRali
tenianoba da a.S.) muSa obisaTvis gankuTvnili batonisa da rkinabetonis
konstruqciebis daproeqtebisas unda Sesruldes aseTi konstrugciebisadmi
Sesabamisi normatiuli dokumentebiT wayenebuli damatebiTi moTxovnebi.

muxli 2 . terminebi da gansazRvrebebi

a) ankeri £ rkinabetonis konstru gcieb Si  damWeri mowyobiloba
winaswar daZabuli armaturis betonSi (an betonze) dasamagreblad.

b) armatura L rkinabetonis konstruqciebis Semadgeneli (ganuyofeli)
nawili (foladis Rerovani an mavTulovani), romelic Tavisi daniSnulebis
mixedviT iyofa:

b.a) muSa (saangariSo);

b.b) gamanawilebeli (konstruqciuli);

b.g) samontaJo;

b.d) caluRebi (sakidebi).

g) datvirTva £ meqanikuri zemogmedeba, romlis sazomia Zala, am
zemogmedebis sididisa da mimarTulebis ganmsazRvravi, iwvevs Senobisa da
nagebobebis konstruqciebSi da Zabul -deformirebuli mdgomareobis
cvlilebebs.



d) datvirTva saangariSo b gamoiyeneba konstruqciebis

gaangariSebis as, miiReba normebiT  gaTvaliswinebuli (normatiuli )
datvirTvis gamravlebiT saimedoobis Sesabamis koeficientze.
e) konstruqciebi asawyobi da monoli Turi L asawyobia, rodesac

samSeneblo konstruqciebi mzaddeba specializirebul sawarmoebSi da
gamoiyeneba Senobebisa da nagebobebis asagebad maTi awyobis gziT.
monoliTuria (ZiriTadad betonisa da rkinabetonis), rodesac ZiriTadi

nawilebi Sesrulebulia uSualod Se nobebisa da nagebobebis agebis
adgilas, rogorc erTiani, mTliani (monoliTi).

v) klasi betonis L betonis simtkicis (kumSvaze da gaWimvaze) is
kontrolirebuli minimumi, romlis albaTobis saimedooba aris 0,95.

Z) rkinabetoni L saSeni masala, miiReba betonisa da masSi garkveuli
wesiT Calagebuli foladis armaturis k onstruqciuli  SeerTebiT,
romelic racionalurad aris gaerTianebuli elementebSi, rogorc erTiani,
mTliani sxeuli gare datvirTvisa da zemogmedebis asatanad.

T) simtkicis zRvari (droebiTi winaRoba) - masalebis m eqanikuri

maxasiaTebeli, gamoxatuli pirobiTi ZabviT, Seesabameba im udides
datvirTvas, romelic mogmedebs nimuSze uSualod rRvevis win.

i) denadobis zRvari L masalebis, ZiriTadad armaturis (foladis),
meqganikuri  maxasiaTebeli gamoxatuli im  ZabviT, romlis dros
deformaciebi izrdeba datvirTvis gazrdis gareSe.

k) simtkicer £ masalis da konstrugciis Tviseba aitanos SesaZlo
magqgsimaluri sididis sxvadasxva saxis datvirTvebi da zemogmedebebi ise,
rom ar dairRves.

)  zRvruli mdgomareoba £t mdgomareoba, romlis Semdeg
konst ruqciebi, Senobebi da nagebobebi veRar akmayofileben saeqspluatacio
an samuSaoTa warmoebis winaswar dasaxul moTxovnebs.

m) saimedooba t Senobebisa da nagebobebis, agreTve maTi mzidi da
Semomfargvleli konstruqciebis Tviseba (SesaZlebloba) Seasrulos
egsplua taciis periodSi masze dakisrebuli fungcia.

n) winaswar daZabuli rkinabetoni £ rkinabetonis konstrugciebi,
romlebSic saeqspluatacio datvirTvebis mogmedebamde winaswar aRZrulia
armaturaSi gamWimi, xolo betonSi mkumSavi Zabvebi bzarmedegobisa da
sixistis gasa  zrdelad.

muxli 3 . ZiriTadi debulebebi

1. betonisa da rkinabetonis konstruqciebi _ gaangariSebis, masalebis
SerCevis, zomebis daniSvnisa da  konstruirebis = meSveobiT _
uzrunvelyofili unda iyos maRali saimedoobiT , rom ar daudgeT arc
erTi  saxis zRvruli mdgom areob a.

2. konstruqciuli  gadawyvet ebis SerCeva unda warmoebdes
mSeneblobis konkretuli pirobebisaTvis, maTi gamoyenebis teqnikur -
ekonomikuri mizanSewonilobidan gamomdinare, energotevadobis,

Sromatevadobisa da mSeneblobis Rirebulebis magsimalurad Semcirebis
gaTvaliswinebiT, rac miiRweva:

a) efeqturi saSeni masalebisa da konstruqciebis gamoyenebiT;

b) konstruqciebis masis SemcirebiT,;

g) masalebis fizikur -meqanikuri Tvisebebis srulad gamoyenebiT;

d) adgilobrivi saSeni masalebis gamoyenebiT;

3. Senobebisa da na gebobebis daproegtebisas gamoyenebul unda ignes
konstruqciuli sgemebi, romlebic uzrunvelyofen rogorc mTlianad



Senobebisa da nagebobebis, ise calkeuli konstrugciebis saWiro simtkices,
mdgradobas, sivrciT ucvladobas maTi mSeneblobisa da egspluataciis
yvelas tadiaze.

4. asawyobi konstrugciebis elementebi unda pasuxobdes meqganizebuli
damzadebis pirobebs specializebul sawarmoebSi.

5. asawyobi konstruqciebis elementebis SerCevisas gaTvaliswinebul
unda ignes upiratesad maRali simtkicis betonisa da arma turisagan
damzadebuli  winaswar daZabuli konstruqciebi, agreTve konstrugciebi
msubuqgi da ujredovani betonisagan igq, sadac maTi gamoyeneba sxva
normatiuli dokumentebiT SezRuduli ar aris.

6. asawyobi konstruqciebis elementebis gamsxvileba SesaZlebelia
imdenad, ramdenadac amis saSualebas iZleva samontaJo meganizmebis
tvirTamweoba, damzadebisa da gadazidvis pirobebi.

7. monoliTuri konstruqciebisaTvis gaTvaliswinebuli unda ignes
unificirebuli zomebis gamoyeneba, rac sainventaro yalibebis, agreTve
gamsxvilebuli sivrculi arma turis karkasebis gamoyenebis saSualebas
iZleva.

8. asawyob konstrugciebSi gansakuTrebuli yuradReba unda mieqces
SeerTebebis simtkicesa da xangamZleobas. elementebis kvanZebisa da
SeerTebebis konstrugciebi, sxvadasxva konstrugciuli da tegnologiuri
RonisZieb ebis meSveobiT, unda uzrunvelyofdnen Zalvebis saimedo
gadacemas, pirapiris zonaSi TviT elementebis simtkices, agreTve pirapirSi
damatebiT Cawyobili betonis kavSirs konstrugciis betonTan.

9. betonis elementebi gamoiyeneba:

a) upiratesad iseT konstruqgciebSi , romelTac muSaoba uxdebaT
kumSvaze grZivi Zalis mcire eqscentrisitetis dro s da romlis sidide ar
aRemateba ml2p.2miTiTebul mniSvnelobebs;

b) calkeul SemTxvevebSi, konstrugciebSi, romlebic muSaoben
kumSvaze meti eqscentrisitetiT, agreTve Runvad konstruqci ebSi, rodesac
maTi rRveva ar warmoadgens uSualo saSiSroebas adamianebis
sicocxlisaTvis da mowyobilobebis daculobisaTvis (mTlian fuZeze

mdebare elementebi da sxv). (SeniSvna - konstruqciebi ganixileba rogorc
betonisa, Tu eqspluataciis stadiaze maTi simtkici s uzrunvelyofa xdeba
mxolod betonis xarjze ).

1Q haeris zamTris saangariSo gare temperatura miiReba, rogorc
saSualo, mSeneblobis raionis haeris temperaturis yvela ze civi
xuTdRiuri periodisaTvis.

11 mSeneblobis raionis garemos haeris tenianoba ganisazRvre ba,

rogorc yvelaze cxeli Tvis gare haeris saSualo fardobiTi tenianoba, an

rogorc gaTbobis mqgone Senobebis saTavsebis Siga haeris fardobiTi
tenianoba. tegnologiuri saangariSo temperatura miiReba davalebis
mixedviT.

12 winamdebare normebSi miRebulia ZiriTad i sidid eebis asoiTi
aRniSvnebi, romlebic gama yeneba samSeneblo konstruqciebis
daproeqtebisas (ix. danarTi 4).

muxli 4. ZiriTadi saangariSo moTxovnebi

1. betonisa da rkinabetonis konstruqciebi unda akmayofilebdes
zidvis unaris mixedviT gaangariSebisa da egspluataciisaTvis sruli
uvargisobis gamoricxvis (pirveli jgufis zRvruli mdgomareobebi),



agreTve normaluri eqspluataciisaTvis vargisobis (meore jgufis
zRvruli mdgomareobebi) moTxovnebs:

a) zRvrul mdgomareobaTa pirveli jgufis mixedviT gaangariSebam
unda uzr unvelyos konstruqciebis dacva:

a.a)myife, blanti, plastikuri, daRlilobiTi an sxva xasiaTis
rRvevisagan (simtkicis mixedviT gaangariSeba, saWiroebis SemTxvevasSi,
rRvevis win konstruqciis CaRunvis gaTvaliswinebiT);

a.b) konstruqciis formis mdgradobis (Txelk edliani konstruqciebis
gaangariSeba mdgradobaze da sxv.) an mdebareobis mdgradobis dakargvisagan
(sayrdeni kedlebis, garecentrulad datvirTuli saZirkvlebis,
gadayiravebaze da dacurebaze gaangariSeba; miwisqveSa an CaRrmavebuli
rezervuarebis, satumbi sadgure bisa da sxv. amotivtivebaze gaangariSeba);

a.g) daRlilobiTi rRvevisagan (mravaljer ganmeorebadi datvirTvebis
moZravi, pulsirebadi zemogmedebis qveS myofi konstrugciebis: amwisqveSa
koWebi, Spalebi, CarCovani saZirkvlebi, gadaxurvebi  zogierTi
gauwonasworeb eli manganebis qveS da sxva, gaangariSeba gamZleobaze);

a.d) Zaluri faqgtorebisa da garemos araxelsayreli gavlenis
erToblivi  zemogmedebis Sedegad gamowveuli rRvevisgan (seismuri,
agresiuli garemos perioduli an mudmivi zemogmedeba, monacvleobiTi
gayinva-galR obis gmedeba, xanZris zemogmedeba da sxv.).

b) meore jgufis zRvrul mdgomareobaTa mixedviT gaangariSebiT

konstruqciebi daculi unda ignes:
b.a) bzarebis warmogmnisagan, agreTve maTi metismetad an xangrZlivi
gaxsnisagan (Tu eqspluataciis pirobebis Tanaxmad da konstruqciis

saimedoobis uzru nved yofisaTvis bzaris warmogmna an xangrZlivi gaxsna
dauSvebelia);

b.b) dasaSvebze meti gadaadgilebisagan (CaRunva, gadaxrisa da
mobrunebis kuTxeebi, rxevebi).

2. konstrugciis mTlianad , an misi calkeuli elementebis ZRvrul
mdyomareobaTa mixedviT  gaangariSeba unda moxdes yvela stadiisaTvis L
damzadebis, transportirebis, agebisa da egspluataciis. amasTan saangariSo
sgema unda pasuxobdes miRebul konstruqgciul gadawyvet ebs.

3. bzarebis gaxsnaze da deformaciebze SeiZleba ar ignes
gaangariSeb uli , Tu cdebis Sedegad an rkinabetonis konstrugciebis
gamoyenebis praqtikidan cnobilia, rom maTSi bzarebis gaxsna dasaSvebis
farglebSia da konstruqciis sixiste eqspluataciis stadiaze sakmarisia.

4. datvirTvebisa da zemogmedebebis mniSvnelobebi, ag reTve
datvirTvebis mixedviT saimedoobis koeficientebi, Sexamebis koeficientebi
da datvirTvebis dayofa mudmivad da droebiTad miiReba cxr .3is
moTxovnebis Sesabamisad.

5. datvirTvebis mniSvnelobebi, Senobisa da nagebobebis
pasuxismgeblobis Sesabamisad unda gamravildes saimedoobis koeficientze
daniSnulebis mixedviT (ix. danarTi 3), konstruqciebis daproeqtebis dros

Senoba-nagebobaTa pasuxismgeblobis xarisxis gaTvaliswinebiT.

6. datvirTvebi, romlebic meore jgufis zRvrul mdgomareobaTa
mixedviT gaangariSebebSi und a ignes gaTvaliswinebuli (saegspluatacio
datvirTvebi), miiReba m.4 p.B da m.4 p.24 miTiTebebis Tanaxmad. amasTan,
xangrZliv datvirTvebs miekuTvneba agreTve xanmokle datvirTvebis sruli
mniSvnelobis nawili, xolo gaangariSebebSi Sesatani xanmokle datvirTva
unda Semcirdes xangrZliv  datvirTvebSi gaTvaliswinebuli xanmokle



datvirTvis sididiT. datvirTvebis Sexamebisa da Semcirebis koeficientebi
miekuTvneba xanmokle datvirTvebis srul mniSvnelobas.

7. mzis radiaciisagan daucavi konstruqciebis gaangariSebisas
gaTval iswinebuli unda ignes temperaturuli klimaturi zemogmedeba.

8. asawyobi konstruqgciebis elementebis gaangariSebisas im Zalvebis
zemogmedebaze, romlebic warmoiSveba maTi awevis, transportirebis da

montaldis dros, datvirTva elementis wonisagan gaangariSebebSi u nda
Sevides dinamikurobis koeficientiT, toli:

a) awevisa da montaldis dros =~ ------mmmmmmmmeeeeee- 1,40

b) transportirebis dros - 1,60.

9. dinamikurobis  koeficienti SeiZleba Semcirdes saTanado
dasabuTebis SemTxvevaSi, magram miiReba a ranaklebi t 1,25sa.

1Q  asawyob-monoliTuri  konstruqciebi, agreTve  monoliTuri
konstruqciebi Xisti armaturiT, unda gaangariSdes simtkiceze,
deformaciebze, bzarebis warmogmnasa da gaxsn is sidideze konstruqciis
muSaobis Semdegi ori stadiisaTvis:

a) konstrugci is gamoyenebis adgilze Cawyobili betonis mier
winaswar dasaxuli simtkicis miRwevamde £ am betonis wonisagan gamowveul
da agebis mocemul etapze mogmedi sxva datvirTvebis zemogmedebaze;

b) konstrugciis gamoyenebis adgilze Cawyobili betonis mier
winaswar dasaxuli simtkicis miRwevis Semdeg L agebis mocemul etapze da
egspluataciis dros mogmed datvirTvebze.

11 datvirTvebisa da iZulebiTi gadaadgilebisagan (temperaturis
cvalebadobis, betonis tenianobis, sayrdenebis gadanacvlebis da sxva
faqtorebis Sedegad), gamowv  euli Zalvebi rkinabetonis statikurad urkvev
konstruqciebSi, agreTve Zalvebi statikurad rkvevad konstruqgciebSi maTi
defor mirebuli sqemiT gaangariSebisas unda ganisazRvros betonisa da
armaturis  aradrekadi deformaciebisa da  bzarebis  arsebobis
gaTvaliswinebiT.

12 Zalvebi statikurad urkvevi konstrugciebisaTvis, romelTa

gaangariSebis meTodika rkinabetonis aradrekadi Tvisebebis
gaTvaliswinebiT damuSavebuli ar aris, agreTve rkinabetonis aradrekadi
Tvisebebis gaTvaliswinebiT gaan gariSebebis Sualeduri stadiebisaTvis :

SeiZleba ganisazRvros wrfivi drekadobis daSvebiT.

13 konstrugciebis (an maTi nawilebis) bzarmedegobisadmi wayenebuli
moTxovnebi, muSaobis pirobebisa da gamoyenebuli armaturis saxeobis
mixedviT, iyofa sam kategoriad:

a) 1 kategoria £ bzarebis warmogmna d auSvebelia;

b) me2 kategoria L dasaSvebia SezRuduli siganis bzarebis xanmokle
acrc1 gaxsna, Semdgomi saimedod daxurvis pirobiT;

g) me3 kategoria L dasaSvebia SezRuduli siganis bzaris xanmokle
acrcrda xangrZlivi arc2 gaxsna.

14. bzaris xanmokle gaxsnad iTvleba mudmivi, xangrZlivi da xanmokle
datvirTvebis erToblivi mogmedebisas maTi gaxsha, xolo xangrZliv
gaxsnad t gamowveuli mxolod mudmivi da xangrZlivi datvirTvebis
zemogmedebisas.

15 gamoTvlili arc1 da a2 ar unda aRematebodes Sesabamis dasaSveb
si dideebs (cxr. 1, cxr.2).

16 rkinabetonis konstruqciebisaTvis bzarmedegobis moTxovnaTa
kategoriebi da bzaris gaxsnis siganis dasaSvebi sidideebi araagresiuli
garemos  pirobebisaTvis  moyvanilia:  konstruqciebis  SeRwevadobis



SezRudvis pirobiT £ cxr. 1 -Si; arma turis daculobis uzrunvelyofis
pirobiT £ cxr.2 -Si.

cxrili 1
konstrugciis  muSaobis rkinabetonis konstruqciebis bzarmedegobisadmi
pirobebi moTxovnaTa kategoria da zRvruli dasaSvebi arcrda e

bzaris gaxsnis sigane, mm, romlebic uzrunvelyofs
konstrugci  is SeRwevadobis SezRudvas

1. siTxis da airis wnevis
gveS myofi elementebi,
romelTa kveTebi:

mTlianad gaWimulia pirveli kategoria 1
nawilobriv SekumSulia mesame kategoria:
&= 0,3;
Aerc2= 012
2. fxvieri  sxeulebis megame kategoria:
dawnevis gveS myofi are1=0,3;
elementebi acrer= 0,2
1 £ Kkonstruqciebi upiratesad unda aigos winaswar daZabuli. gansakuTrebuli

dasabuTebis SemTxvevaSi es konstrugciebi SeiZleba ganxorcieldes winaswar
dauZabavad, maSin maT bzarmedegobas waeyeneba me3 kategoriis moTxov nebi.

17 rkinabetonis konstruqciebis bzarebis warmogmnis, maTi gaxsnisa da
daxurvis mixedviT gaangariSebis dros gasaTvaliswinebeli saegspluatacio

datvirTvebi miiReba cxr.3 -is Sesabamisad.

18 Tu cxr. 3 -Si miTiTebuli  Sesabamisi  datvirTvebisas
konstruqci  ebSi an mis nawilebSi, romelTac waeyenebaT bzarmedegobis me -2
da me-3 kategoriis moTxovnebi, bzarebi ar warmoigmneba, ar moxdeba maTi
gaangariSeba bzarebis xanmokle gaxsnisa da daxurvis (me -2 kategoria) an
xangrZlivi da xanmokle gaxsnis (me -3 kategoria) mi  xedviT.

19 rkinabetonis  konstruqciebis  bzarmedegobis  moTxovnaTa
miTiTebuli  kategoriebi miekuTvneba elementis grZivi RerZisadmi
normalur da daxril bzarebs.

20. grZivi bzarebis gaxsnis Tavidan acilebis mizniT saWiroa

konstruqciuli RonisZiebebis Catareba (Se sabamisi ganivi armaturis
mowyoba). winaswar daZabuli elementebisaTvis, garda amisa, mokumSvis
stadiaze unda SeizRudos betonis mkumSavi Zabvebi s mniSvnelobebi
(ix. m.5p.12

21 uankero arm aturiani winaswar daZabuli elementebis ganapira
ubnebze, Zabvebis gadacemis zonis sigrZis farglebSi (ix. m.10 p.7)
dauSvebelia bzarebis warmogmna mudmivi, xangrZlivi da xanmokle
datvirTvebis (romlebic koeficientiT g = 1,0 Sedian gaan griSebaSi)

mogmedebis dros. amasTan, ZabvaTa gadacemis zonis sigrZeze winaswari
Zabvebi armaturaSi miiReba wrfivad mzardi, nulidan magsimalur
saangariSo  sididemde. aRniSnuli moTxovna SeiZleba ar ignes
gaTvaliswinebuli kveTis im nawilisaTvis, romelic mdebareobs dayvanili
kveTis simZimis centridan winaswari mokumSvis Zalebis zemogmedebi T
gaWimul waxnagamde, Tu am nawilSi uankero daZabuli armatura ar aris.

22 im SemTxvevaSi, rodesac winaswar daZabuli elementebis
saegspluatacio datvirTvebiT SekumSul zonasi, damzadebis,




transportirebis da agebis stadiaSi gaangariSebis Tanaxmad warmoigmneba

grZivi RerZis mimarT normaluri bzarebi, gaTvaliswinebul unda ignes

elementebis eqspluataciis dros gaWimuli zonis bzarmedegobis daqgveiTeba,

agreTve simrudis gazrda. im elementebisaTvis, romelTa gaangariSeba
warmoebs mravaljer ganmeorebadi datvirTvis zemogm edebaze, aseTi
bzarebis warmogmna dauSvebelia.

23 sustad daarmaturebuli rkinabetonis konstruqciebisaTvis,
romelTaTvisac damaxasiaTebelia zidvis unaris dakargva betonis gawWimul
zonaSi bzarebis warmogmnasTan erTad (ix. m. 30p.8, grZivi gawWimuli
armaturis kv  eTis farTobi unda gaizardos aranakleb 15% -iT, simtkicis
pirobis mixedviT gaangariSebiT saWiro sididesTan SedarebiT.

24.  rkinabetonis  konstruqgciebis  elementebis CaRunvebi da
gadadgilebebi ar unda aRematebodes Semdegi moTxovnebiT dadgenil
zRvrul dasaSveb mni  Svnelobebs:

a) tegnologiurs (amweebis, tegnologiuri danadgarebis, manganebis da
sxvaTa normaluri egspluataciis pirobebis uzrunvelyofa);

b) konstruqciuls (deformaciebis SemzRudveli mosazRvre
elementebis gavlenisa da mocemuli ganobebis SenarCunebis uzrunvely ofa);

g) fiziologiurs (mavne zemogmedebebis da diskomfortis SegrZnebis
Tavidan acilebis uzrunvelyofa rxevebis dros);

d) esTetikur  -fsigologiurs (konstruqciebis garegnuli Sesaxedaobis
sasurveli  STabeWdilebis da  saSiSroebis  SegrZnebis  aridebis
uzrunvelyofa).

cxrili 2
rkinabetonis konstruqciebis bzarmedegobis moTxovnaTa
kategoria da bzarebis gaxsnis zRvruli dasaSvebi sigane arc1da
konstruqciis arcz Mm, romelic uzrunvelyofs armaturis dacvas
egspluataciis Rerovani Ail, A-ll, A-lll, | Rerovani A-V da mavTulovani 3 mm
pirobebi A-lli, A-IV, mavTulo - | A-VI, mavTulovani da naklebi diamet -
vani B-1 da Bp-l1klase - | B-Il, Bp-ll, K-7da ris  B-ll, Bp-Il da
bis K-19 klasebis, mav - K-7 klasebis,
Tulis diametriT Rerovani AT-VII
3,5 mm da meti klasis
1.daxurulsa - | me3 kategoria: me3 kategoria: me3 kategoria:
TavsSi arer= 0,4; 8= 0,3 arer= 0,3; &= 0,2 = 0,2; 8= 0,1
2. Ria haerze, | me3 kategoria: me3 kategoria: me3 kategoria:
agreTve grunt - | au= 0,4, &rei= 0,2; acrer= 0,2;
Si, gruntis acre= 0,3 8= 0,1
wylebze zemoT
an qvemoT
3. gruntSi, gru - | me3 kategoria: me2 kategoria: me2 kategoria:
ntis wylebis acre=0,3; are= 0,2 ac= 0,1
cvalebadi do -|g,~=0,2
nisas
SeniSvnebi: 1. armaturis klasebis aRniSvna m.9 p.Li s Sesabamisad.
2. bagirebSi igulisxmeba gare fenis mavTuli.
3. A-V klasis Rerovani armaturis gamoyenebisas konstrugciebSi,
romelTa egspluatacia warmoebs daxurul SenobaSi an Ria
haerze, a.da ay MniSvnelobebi dasaSvebia gaizardos 0,1 mm -iT
cxrilSi - miTiTebulTan  Sedareb iT, Tu arsebobs maTi
daproeqtebisa da egspluataciis gamocdileba.




cxrili 3

rkinabetonis datvirTvebi da datvirTvis saimedoobis koeficientebi o3
konstruqciebis romlebic miiReba gaangariSebisas
bzarmedegobisadmi bzarebis bzarebis gaxsnis mixedviT bzarebis
moTxovnebis warmogmnis xanmokle xangrZlivi daxurvis
kategoria nixedviT mixedviT
mudmivi, xangr -
1 Zlivi da xan - - - -

mokle, rode -
sac g > 1,0*

ze
mudmivi, xangr - | mudmivi, xang - mudmivi da
Zlivi da xan - | rZlivida xa - - xangrZlivi,
2 mokle, rode - | nmokle, rode - rodesac
sac g>1,0%ze |sac g =1,0 g =10

(gaangariSeba
warmoebs bza -
rebis xanm ok-
le gaxsnisa
da daxurvis
mixedviT Semo
wmebis auci

leblobis ga -

sarkvevad)

mudmivi, xangr - mudmivi da

Zlivi da xan - xangrZlivi,
3 mokle, rode - |igive rodesac

sac o =1,0 o =10

(gaangariSeba -
warmoebs bza-
rebis gaxsnis
mixedviT Se -
mowmebis auci -
leblobis
gasarkvevad)

* g koeficienti miiReba iseve, rogorc simtkiceze gaangariSebisas.

SeniSvnebi: 1. xangrZlivi da xanmokle datvirTvebi miiReba m. 4. p.47 miTiTebebis
gaTvaliswinebiT.
2. gansakuTrebuli datvirTvebi gaiTvaliswineba bzarebis warmogmnaze
gaangariSebisas im SemTxvevasSi, rodesac bzarebis arsebobas mosdevs

katastrofuli mdgomareoba (afeTgeba, xanZar idaa.S.)

25 dasaSvebi CaRunvebis zRvruli mniSvnelobebi moyvanilia cxr. 4 -Si.
konstruqgciuli elementebis CaRunvebis da gadaadgilebebis ufro farTo
diapazonis monacemebis gaTvaliswineba mizanSewonilia saTanado normebis
mixedviT.

26. deformaciebi gaangari Sebul unda ignes: tegnologiuri an
konstruqciuli moTxovnebis mixedviT £ mudmivi, xangrZlivi da xanmokle
datvirTvebis mogmedebaze esTetikur  -fsiqologiuri moTxovnebiT £ mudmivi
da xangrZlivi datvirTvebis mogmedebaze amasTanmiiReba g = 1,0.

27. mudmivi, xangrZlivi da xanmokle datvirTvebis mogmedebisas koWisa
da filis CaRunva yvela SemTxvevaS| ar unda aRematebodes malis 1/150da

konsolis Sverilis 1/75.




28. zRvruli dasaSvebi CaRunvebis mniSvnelobebi SeiZleba gaizardos
samSeneblo awevis sididiT , Tu es ar izRu deba teqgnologiuri an
konstruqciuli moTxovnebiT .

29. mezoblad ganlagebul elementebTan daukavSirebeli gadaxurvis
filebi, kibis marSebi, bagnebi da a.S. damatebiT unda Semowmdes meryeobaze:
damatebiTi CaRunva droebiTi xanmokle, 1000 n -is (100 kgZ) toli Seyurs uli
datvirTvisagan, misi modebis yvelaze araxelsayreli sqgemisas, unda iyos
ara umetes 0,7 mm-isa.

30. betonisa da rkinabetonis elementebis grZivi mkumSavi Zalis
mogmedebaze simtkicis mixedviT gaangariSebisas mxedvelobaSi unda ignes

miRebuli, gaangariSebaSi gauTvaliswinebeli fagtorebisagan gamowveuli,
SemTxveviTi eqscentrisiteti €, eqgscentrisiteti yvela SemTxvevaSi miiReba
aranaklebi elementis sigrZis an mis , gadaadgilebisagan dacul,
damagrebul  kveTebs Soris manZilis 1/600 -isa da kveTis simaRlis 1/30 -isa.

garda amisa, asawyobi elementebisagan Sedgenili konstruqciisaTvis,
gaTvaliswinebul unda ignes elementebis SesaZlo urTierTgadanacvleba,
romelic damokidebulia konstruqgciis saxeobaze, montaldis saSualebebze
da a.S.

cxrili 4
konstrugciis elementebi zRvruli dasaS vebi  fim
CaRunvebi
1. amwqveSa koWebi Semdegi saxis amweebisaTvis:
xelis [ /500
eleqtruli 1 /600
2. gadaxurva brtyeli WeriT da saxuravis elementebi
(poz. 4 -Si miTiTebulebis gamoklebiT). Semdegi
malebisaTvis, m:
| <6 /200
6¢1¢75 3sm
| >7.5 /250
3. gadaxurvebi wibovani WeriT da kibeebis elementebi
Semdegi malebisaTvis, m:
| <5 [ /200
5¢1 ¢10 2,5sm
| >10 /400
4. sawarmoo daniSnulebis sasoflo -sameurneo Senobebis
saxuravis elementebi Semdegi malebisaTvis, m:
<6 /150
6¢1¢10 4sm
| >10 [ /250
5. sakedle kiduli panelebi (maTi sibrtyis gareT
gaangariSebisas) Semdegi malebisaTvis, m:
<6 /200
6¢1¢75 3sm
| >7,5 /250
SeniSvnebi: 1. winamdebare normebSi miRebuli  aRniSvna | koWis an filis mali a
ko nsolebisaTvis | -is mniSvneloba miiReba konsolis gaormagebuli Sverilis
toli. 2. dasaSvebi zRvruli CaRunvebi poz. 1 da poz.5 -Si miRebulia tegnologiuri
da konstruqciuli, xolo poz. 2 -4-Si t fiziologiuri da esTetikur -fsigologiur

moTxovnebis mixedviT.




3L statikurad urkvevi konstruqciebis elementebisaTvis grZivi Zalis
egscentrisitetis mniSvneloba dayvanili kveTis simZimis centris mimarT
miiReba konstruqciis statikuri gaangariSebiT, magram aranakleb €,:-Sl.
statikurad rkvevadi konstrugciebis elementebSi, eqgs centrisiteti €
ganisazRvreba, rogorc statikuri gaanagriSebis Sedegad gamoTvlili da
SemTxveviTi egscentrisitetis jami:

M
&= —— + g
N
32 manZilebi temperaturul t  Seklebis nakerebs Soris unda
dadginde s gaangariSebiT.
muxli 5 damdebiTi moTxovnebi winaswar daZabuli konstruqciebis

daproeqtebisaTvis
1. winaswari Zabvebi ssp, agreTve sy, Sesabamisad daZabul S da S
armaturaSi unda dainiSnos winaswari Zabvebis mniSvnelobebis dasaSvebi
gadaxris p-s gaTvaliswinebiT ise, rom Rerovani da mavTulovani
armaturisTvis sruldebodes pirobebi:

Ssp+ p ¢ RS, se;’ Ssp' p 0,3&, Se.’ (1)

p-s mniSvneloba armaturis meganikuri wesiT daWimvisas miiReba toli 0,05

Ssp Xolo elegtroTermuli da eleqtroTermomeqanikuri  xerxebiT
daWimvisas ganisazRvreba formuliT

p = 30 + 360/ (2)
sadac p mgpeSia,
| £ dasaWimi Reros sigrZe (sabjenebis g are waxnagebs Soris man Zili).
armaturis avtomatizebuli daWimvisas me -(2) formulaSi mricxvel is

mniSvneloba 360 icvl eba 90T .

2. ZabvaTa mniSvneloba Scon1t da Sijcon1 Sesabamisad dasaZab S da S
armaturaSi, romelTa kontroli sabjenebze daWimvis damTavrebis Semdeg

xdeba, miiReba s, da sijstis toli, ankerebis deformaciebisa da armaturis
xaxunis Sedegad ganviTarebuli danakargebis gamoklebiT (ix. m.5p.58).

3. ZabvaTa mniSvnelobebi dasazab S da Sj armaturaSi, romlebic
kontroldeba damWimi Zalvis modebis adgilas gamyarebul betonze

armaturis dawWimvisas, miiReba Sesabamisad Scon2 da SjconziS toli, romlebic

saangariSo kveTSi  sg, da sisp Zabvebis arsebobis uzrunvelyofis pirobebSi
Semdegi formulebiT ganisazRvreba:

P P& Ysp
Scon2 = Ssp Ta + ) (3)
Ared Ired
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P P& Yisp

Sicon2 = Sisp I a + ) (4)
Ared Ired
sadac, Ss, Sisp QganisazRvreba  winaswari  Zabvebis  danakargebis
gauTvaliswineblad;
P da ey, ganisazRvreba (8) da (9) formulebiT Ssp da  sjsgts iseTi

mniSvnelobebisas, romlebic miRebulia winaswari daZabvis pirveli
danakargebis gaTvaliswinebiT;

Ysp, Yisp @RNiSvnebi igivea, rac m. 5 p.11S;;

a = Es/ By

Pi momkumSavi Zalvis sidide.

TviTdaZabuli kon struqciebis armaturaSi Zabvebi gaiangariSeba betonSi
TviTdaZabvisagan aRZrul ZabvebTan wonasworobis pirobidan. konstruqciaSi
betonis TviTdaZabuloba ganisazRvreba betonis TviTdaZabvis S, markisagan
damokidebulebiT, daarmaturebis koeficientis gaTvaliswinebi T,
armaturis betonSi ganlagebiT (erTi, ori - da samRerZiani daarmatureba).
aucileblobis SemTxvevaSi, betonis Seklebisa da cocvadobisagan
gamowveuli danakargebis gaTvaliswinebiT. SeniSvna: B7.5B12.5 Kklasis
msubugqi betonis konstruqciebSi Sconi1 da Scon2 Lis mniSvnelobebi ar unda
aRematebodes Sesabamisad 400 da 550 mgpa-s.

4. winaswar daZabuli elementebis gaangariSebisas gaTvaliswinebul
unda ignes armaturis winaswari Zabvis danakargebi.

5. sabjenebze armaturis daWimvisas gaTvaliswinebuli unda ignes:

a) pirveli danakargebi £ ankerebis deformaciisgan, armaturis
xaxunisgan Semomvleb mowyobilobaze, armaturaSi Zabvebis relagsaciisgan,
armaturisa da saankero mowyobilobas Soris temperaturuli sxvaobisgan,
yalibis deformaciisgan (armaturis daWimvisas yalibze), betonis
swrafmdinari cocvadobisgan;

b) meore danakargebi £ betonis Seklebisa da cocvadobisgan.

6. betonze armaturis dawimvisas gaTvaliswinebul unda ignes:

a) pirveli danakargebi L ankerebis deformaciebisgan, armaturis
xaxunisgan arxebis kedlebTan an konstruqciis be tonis zedapirTan:

b) meore danakargebi t armaturaSi Zabvebis relagsaciisgan, betonis
Seklebisa da cocvadobisgan, armaturis xveulebis qveS betonis
moTelvisagan, blokebs Soris pirapirebis deformaciisgan (blokebisgan
Sedgenili konstrugciebisTvis).

7. armaturi s winaswari Zabvebis danakargebi unda ganisazRvros
danarT l-is mixedviT, amasTan, danakargebis jamuri sidide konstruqciebis
daproeqtebisas miiReba aranakleb 100 mgpa -sa.

8. damZabavi betonis gamoyenebiT = damzadebuli elementebis
gaangariSebisas gaiTvaliswine ba winaswari Zabvebis danakargebi, gamowveuli
mxolod betonis Seklebisa da cocvadobisagan, romelTa mniSvneloba
damokidebulia betonis markaze TviTdaZabvis mixedviT da garemos
tenianobaze. danzalavi betonis gamoyenebiT damzadebuli
konstruqciebisTvis, romelTa egspluataciac xdeba Warbi tenianobis
pirobebSi, Seklebis danakargebi ar gaiTvaliswineba.
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9. danarT  1lis me -8 da me-9 poziciebis Sesabamisad betonis
cocvadobisa da Seklebisgan winaswari Zabvebis danakargebis gansazRvrisas,
aucilebelia gaviTvaliswinoT Semde gi miTiTebebi:

a) winaswar dadgenil vadaSi konstrugciis datvirTvisas danakargebi

unda gamravides | 1 koeficientze, romelic ganisazRvreba formuliT

4t
j1= BYBY%BLYs : (5)
100 + 3t
sadac t droa dRe -RameSi, romelic aiTvleba cocvadobisagan danakargebis
gansazRvrisas betonis mokumSvis dRidan, Seklebisagan L dabetonebis

damTavrebis dRidan;

b) konstrugciebisaTvis, romelTa eqspluataciac gaTvaliswinebulia
40%ze dabali haeris tenianobisas, danakargebi unda gaizardos 25% -IT.
wvrilmarcvlovani da mZime betonisgan damzadebuli konstruqgciebisaTvis,
romlebic daucveli arian mzis radi aciisagan, aRniSnuli danakargebi
izrdeba 50% -iT;

g) danakargebis gasazRvrisaTvis dasaSvebia gamoyenebul ignes
dadgenili wesiT dasabuTebuli ufro zusti meTodebi, Tu cnobilia
cementis saxeoba, betonis Sedgeniloba, konstruqciebis damzadebisa da
egspluataciis pirobebi da a.S.

10. armaturis winaswari Zabvebis mniSvneloba gaangariSebebSi Sedis

armaturis daWimvis sizustis Op koeficientiT, romelic ganisazRvreba
formuliT

Gp= 1+ 2egyp . (6)
ni Sani Apl usi 0 mi i Rledalvis avdsasw\velwgavlenisas (e.i.

konstruqciis muSaobis mocemul stadiaze an elementis gansazRvrul
ubanze winaswari daZabva amcirebs zidvis unars, xels uwyobs bzarebis

warmogmnas da a.S.),ni Sani A mi h wasuneli gevienisas. meqanikuri
xerxiT armaturis dawWimvisas e gp mniSvneloba miiReba 0,1 -is toli, xolo
eleqgtroTermuli da elegtroTermul -meqanikuri  xerxebiT daWimvisas

ganisazRvreba Semdegi formuliT

p 1
®&%k=05 "1+ — , (7)
Ssp a p n

magram miiReba aranaklebi 0,1 -isa. aq p, Ssp mniSvnelobebi ix. Mm5. p.31-Si; np
dasaZabi arm aturis Reroebis ricxvia elementis kveTSi. armaturis

winaswari Zabvebis danakargebis gansazRvrisas, agreTve bzarebis gaxsnasa

da deformaciebze gaangariSebisas, dasaSvebia & Op tis mniSvneloba
miRebul igne s nulis toli.

11. Zabvebi betonsa da armaturaSi, agreTve betonis winaswari
momkumSavi Zalvebi, romlebic gaTv aliswinebul unda ignes winaswar
dazabuli konstruqciebis gaangariSebaSi, ganisazRvreba Semdegi
miTiTebebis mixedviT:

a) elementebis grZivi RerZis mimarT normalur kveTebSi Zabvebi
ganisazRvreba dreka di masalebis gaangariSebis wesebiT. amasTan, iyeneben
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dayvanil kveTs, romelic Seicavs betonis kveTs Sesustebuls arxebiT,
RarebiT da a.S. , agreTve mTeli grZivi armaturis (daZabuli da dauZabavi)
kveTs, gamravlebuls armaturisa da betonis drekadobis modulebis
fardobaze a. Tu betonis kveTis nawilebi Sesrulebulia sxvadasxva
klasisa da saxeobis betonebisgan, isini, drekadobis modulTa fardobidan
gamomdinare, daiyvaneba erT klasze da saxeobaze.
b) winaswari mokumSvis Zalva P da misi modebis eqscentrisisteti €op
dayvanili kveTis simZimis centris mimarT (nax. 1) ganisazRvreba
formulebiT:

P =SspAspt S ispAispl SsAsT SisAjs, (8)

SspAspYsp + S isAisYisT SispAispYisp! SsAsYs
€op = : 9)
P
sadac, Ss , Sjs aris Zabvebi Sesabamisad S da Sj dauZabav armaturaSi,
gamowveuli betonis SeklebiT da cocvadobiT; Ysp, ¥s » VYisp » Yis £ manZilebi
dayvanili kveTis simZimis centridan Sesabamisad S da Sj daZabul da
dauZabav armaturaSi Zalvebis mod ebis wertilebamde (ix. nax. 1).

o'y A
F |
— B ‘—-'
o'spAsp
a,
wl| -9 <~
e dayvanili
ganivi kveTis
simZimis
centris xazi 5y
Q, /. LY
A -
{ospAsp
z—-—::—-—:-:zg————;—-
- “ U:As

nax. 1. winaswari daZabvis Zalvebis sgema rkinabetonis elementis ganiv
kveTSi ganlagebul armaturaSi

mrudxazovani dasaZabi armaturis Ssp da s jsp mniSvnelobebi Sesabamisad
mravideba cogy da cogj, sadac q da qj elementis grZivi RerZis mimarT
armaturis RerZebis daxris kuTxeebia gansaxilveli kveTisaTvis.

g) Ssp da s jsp Zabvebi miiReba:

g.a) betonis mokumSvis stadiaze £ pirveli danakargebis
gaTvaliswinebiT;
g.b) elementebis eqspluataciis stad laze L pirveli da meore

danakargebis gaTvaliswinebiT.

d) ss da s jsZabvebi miiReba ricxobrivad toli:

d.a) betonis mokumSvis stadiaze L ZabvaTa danakargebisa swrafmdinari
cocvadobisagan, danarTi 1 poz. 6 -is mixedviT;



d.b) elementebis egspluataciis stadi aze Lt betonis Seklebisa da

cocvadobisagan ZabvaTa danakargebis jamisa L danarTi lis poz. 6,8da9 -s
mixedviT.

12. winaswari mokumSvis stadiaze betonis mkumSavi Spp Zabvebi ar unda
aRematebodes mniSvnelobebs (wilobrivad betonze gadasacemi Rop Zabvisagan),
romlebic miTiTebulia cxr. 5 -Si. sy, Zabvebi ganisazRvreba betonis
SekumSuli zonis kidura boWkos doneze winaswari Zabvebis danakargebis
gaTvaliswinebiT danarTi l-is poz. 1 -6-is Sesabamisad da armaturis dawWimvis
sizustis koeficientisaTvis Op = 1.

13. winaswar daZabuli konstruqgciebisaTvis, romelTa eqspluataciis
procesSi gaTvaliswinebulia betonis mokumSvis Zabvebis regulireba
(magaliTad, reaqtorebSi, rezervuarebSi, satelevizio anZebSi), daZabuli
armatura miiReba betonTan SeWidulobis gareSe, amasTan erTad
aucileblad gaTvaliswinebuli unda ignes efeqturi RonisZiebebi
armaturis d asacavad koroziisagan. winaswar daZabul konstruqciebs,
romelTa armaturas betonTan SeWiduloba ar agvs, waeyeneba bzarmedegobis
1 kategoriis moTxovnebi.

cxrili 5

betonSi mkumSavi Zabvebi winaswari
mokumSuvis stadiaze, wilobrivad
betonis gadasacemi simtkicisgan ara

kveTis daZabuli armaturis dawimva umetes
madyomareoba gare haeris zamTris saangariSo
temperaturis dros, 0C minus 40° da
zeviT
mokumSvisas

centraluri garecentruli
1. Zabvebi mcirdeba sabjenebze 0,85 0,95*
an ar icvleba gare betonze 0,70 0,85

datvirTvebis mo -
gmedebis dros

2. Zabvebi izrdeba sabjenebze 0,65 0,70
gare datvirTvebis betonze 0,60 0,65
mogmedebis dros
I elementebisaTvis, romlebic mzaddeba momkumSavi Zalv is TandaTanobiT
gadacemiT, foladis sayrdeni detalebisa da iribi armaturis arsebobisas,
daarmaturebis moculobiTi koeficientiT m 2 0,5% (ix. m.45p.}sigrZeze,
romelic Zabvebis gadacemis zonis L p sigrZeze naklebi ar aris. (ix. m. 10p7)
dasaSvebia miRebuli ignes mniSvneloba Stbp/ Rop = 1,00

SeniSvnebi: 1. gare haeris zamTris sa angariSo temperatura miiReba m.3p.11
miTiTebebis Tanaxmad.
2B7.5B125 klasebis msubugqi betonisaTvis Sbp/ Rop MniSvnelobebi unda
ignes miRebuli ara umetes 0,30 -isa.
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muxli 6. sibrtyiTi da masiuri konstruqciebis gaangariSebis zogadi
debulebebi rkinabetonis arawrfivi Tvisebebis gaTvaliswinebiT

1.. sibrtyiTi konstruqciebis (koWi -kedlis, gadaxurvis filebis) da
masiuri konstruqciebis gaangariSeba pirveli da meore jgufis zRvrul
mdgomareobaTa mixedviT unda Catardes Zabvebis (Zalvebis), deformaciebisa
da gadaadgilebebis Sesabamisad, romlebic gamoiTvleba fizikuri

arawrfivobis, anizotropiis, aucilebel SemTxvevaSi £ cocvadobis,
dazianebis  dagrovebis  (xangrZliv  procesebSi) da  geometriuli
arawrfivobis (ZiriTadad Txelkedliani konstruqciebisTvis)
gaTvaliswinebiT. (  SeniSvna: anizotropia t  sxvadasxva mimarTulebiT

gansxvavebuli Tvisebebis (ag meganikuri) arseboba).

2. fiziku ri  arawrfivobis, anizotropiisa ~da  cocvadobis
gaTvaliswineba saWiroa ¢ anmsazRvrel  TanafardobebSi, rom lebic
erTmaneTTan akavSirebs Zabvebsa da deformaciebs, agreTve masalis
simtkicisa da bzarmedegobis pirobebSi. amasTan, saWiroa gamoikveTos

elementebis defor maciis ori stadia £ bzarebis warmogmnamde da
warmogmnis Semdeg.

3. bzarebis warmogmnamde betonisaTvis unda ignes gamoyenebuli
arawrfivi  orTotropuli  modeli, romelic saSualebas iZleva

gaTvaliswinebul ignes dilataciis efeqtis mimarTuli ganviTareba da

deformac iis araerTgvarovneba kumSvisa da gaWimvis dros. dasaSvebia
betonis kvaziizotropuli modelis gamoyeneba, romelic iTvaliswine bs
miTiTebuli faqgtorebis saSualod gamovle nas moculobis mixedviT.
rkinabetonisaTvis am stadiaze saWiroa armaturisa da misi garemomcveli

betonis RerZuli deformaciebis erTobliobis gaTvaliswineba, garda

armaturis im bolo monakveTebisa, romlebsac ar gaaCniaT specialuri
ankerebi. armaturis gamoburcvis saSiSroebis SemTxvevaSi unda SeizRudos
masSi zRvruli mkumSavi Zabvebi. (  SeniSvna: orTotropia t anizotropiis
saxeoba, rodesac arsebobs Tvisebebis simetriis urTierTmarTobuli

sibrtye; dilatacia £ kumSvis dros sxeulis moculobis gadideba,
ganpirobebuli mravali mikrobzaris ganviTarebiT, agreTve bzarebis meti
ganfenilobiT).

4. betonis simtkicis pirobebSi gaTvaliswinebul unda ignes Zabvebis
Tanwyoba sxvadasxva mimarTulebis bagnebze, ris gamoc, kerZod, betonis
winaRoba or da samRerZa kumSvaze aRemateba simtkices erTRerZa kumsSvis
dros, xolo kumSvisa da gaWimvis kombinaciis SemTxvevaSi SeiZleba naklebi
iyos, vidre mxolod erT -erTi maTganis arsebobisas. aucileblobis
SemTxvevaSi saWiroa Zabvebis mogmedebis xangrZlivobis mxedvelobaSi
miReba. daubzaravi rkinabetonis simtkicis piroba unda Seigmnas
Semadgeneli masalebis simtkicis pirobebidan gamomdinare, rogorc
orkom ponentiani garemosTvis.

5. bzarwarmogmnis pirobad gamoiyeneba betonis elementebis simtkicis
piroba orkomponentiani daZabuli mdgomareobisaTvis.

6. bzarebis warmogmnis Semdeg gamoyenebul unda ignes anizotropuli
tanis zogadi saxis modeli, Zabvebis an Zalvebis gadaadgilebebTan
damokidebulebis arawrfivi gamosaxulebebis SemTxvevisaTvis, Semdegi
faqtorebis gaTvaliswinebiT:

a) armaturis mimarT bzarebis daxris kuTxeebisa da armaturis mier
bzarebis gadakveTis sqgemebis;

b) bzarebis gaxsnisa da maTi napirebis Zvris;



g) ar maturis sixistis: RerZuli -bzarTa Soris betonis zolebTan an
blokebTan SeWidulobis gaTvaliswinebiT; mxebi L bzarebis napirebTan
betonis fuZis damyolobisa da bzarebSi armaturis RerZuli da mxebi
Zabvevis gaTvaliswinebiT,;

d) betonis sixistis: bzarTa Soris t Rer Zul Zalebsa da Zvraze
(mcirdeba gadamkveTi bzarebis sgemis SemTxvevaSi); bzarebSi £ Rerzul
Zalebze da Zvraze bzarebis napirebis urTierT wamodebis gamo, rodesac
maTi gaxsnis sigane sakmaod mcirea;

e)bzarTa Soris armaturisa da betonis RerZuli deformaciebis
erTobliobis nawilobrivi darRvevis.

7. uarmaturo, bzarebiani elementebis deformirebis modelSi
gaiTvaliswineba mxolod bzarTa Soris betonis sixiste. daxrili bzarebis
warmogmnis SemTxvevaSi gasaTvaliswinebelia daxril bzarebs zemoT
betonis deformirebis Tavisebur ebebi.

8. bzarebis gaxsnis sigane da maTi napirebis urTierTZvra unda
ganisazRvros, gamomdinare sxvadasxva mimarTulebis Reroebis maT mier
gadakveTili bzarebis napirebis mimarT gadanacvlebidan, bzarebs Soris
manZilebis gaTvaliswinebiT da am gadanacvlebaTa er Tobliobis pirobis
dacviT.

9. dabzaruli sibrtyiTi da moculobiTi elementebis simtkicis
pirobebi unda emyarebodes Semdeg winapirobebs:

a) miiReba, rom rRveva xdeba armaturis mniSvnelovani wagrZelebis

Sedegad yvelaze ufro saSiS bzarebSi, romlebic zogadad armat uris
Reroebis mimarT iribad arian ganlagebuli da, betonis blokebisa da
zolebis damsxvrevis Sedegad _ bzarebs Soris an bzarebs miRma (mag.

filis SekumSul zonaSi bzarebis zemoT);

b) betonis winaRoba kumSvisas mcirdeba perpendikularuli
mimarTulebiT gaWimvis g amo, rasac iwvevs gaWimul armaturasTan betonis
SeWidulobis Zalebi da agreTve bzarebis napirebTan armaturis ganivad
gadanacvleba;

g) betonis simtkicis gansazRvrisas mxedvelobaSi miiReba bzarebis
warmogmnis sgemebi da armaturis mimarT bzarebis daxris kuTxeeb I;

d) armaturis ReroebSi gaiTvaliswineba maTi RerZis gaswvriv
mimarTuli normaluri Zabvebi; dasaSvebia gaTvaliswinebul ignes bzarebis
ganviTarebis adgilas armaturaSi mxebi Zabvebi (nagelis efeqti), im
pirobiT, rom Reroebi ar icvlian Tavis orientacias;

e) miiReba, rom rRvevis bzarSi, yvela mis gadamkveT armaturaSi

miiRweva saangariSo winaRoba gaWimvaze (armaturisaTvis, romelsac ar aqgvs
denadobis  zRvari, Zabvebi unda  gakontroldes deformaciuli
gaangariSebis procesSi);

V) betonis simtkice mis sxvadasxva zonaSi u nda Sefasdes masSi
ganviTarebuli ZabvebiT, rogorc orkomponentiani garemos erT -erTi

komponentisa (bzarebis Soris armaturaSi dayvanili Zabvebis gamoklebiT,
romlebic  ganisazRvreba bzarebSi Zabvebis, armaturis betonTan
SeWidulobis da maTi RerZuli deformaciebis erTobliobis nawilobrivi
darRvevis gaTvaliswinebiT).

10. rkinabetonis  konstruqciebis  zidvis  unari, romlebSic
SesaZlebelia ganviTardes sakmarisi plastikuri deformaciebi, dasaSvebia
ganisazRvros zRvruli wonasworobis meTodiT.

11. sasruli elementebis meTodiT konstruqgciebis  simtkiceze,
deformaciebze, bzarebis warmogmnasa da gaxshaze gaangariSebisas unda
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Semowmdes konstruqciis Semadgeneli yoveli sasruli elementis simtkicisa
da bzarmedegobis pirobebi, agreTve mniSvnelovani gadaadgilebis
warmogmnis  pirobebi. simtk icis mixedviT  zRvruli mdgomareobis
Sefasebisas dasaSvebia calkeuli sasruli elementi CaiTvalos
darRveulad, Tu es ar iwvevs konstruqgciis progresirebad rRvevas da
gansaxilveli datvirTvis mogmedebis dasrulebis Semdeg konstruqciis
egspluataciisaTvis vargisoba S enarCunebuli igneba an SeiZleba aRdgenil
ignes.
Tavi ll
masalebi betonisa da rkinabetonis konstruqciebisaTvis

muxli 7. betoni

1. winamdebare normebis mixedviT betonisa da rkinabetonis (mzidi da
SemomzRudi) konstrugciebis daproegtebisas gaTvaliswinebul unda ignes
Semdegi sakonstruqcio betonebi:

a) mZime, saSualo simkvriviT 2200  -dan 2500 kg/n?

b) wvrilmarcvlovani, 1800 kg/m 3-ze meti saSualo simkvrivis;

g) msubugqi, mkvrivi da daforovnebuli strugturis;

d) ujredovani, avtoklavuri da araavtoklavuri gamyarebi S;

e) specialuri damZabavi betoni.

2. betonisa da rkinabetonis konstrugciebis daproegtebisas, maTi
daniSnulebisa da muSaobis pirobebis gaTvaliswinebiT, unda dadgindes
betonis xarisxis maCveneblebi, romelTagan ZiriTadia:

a) klasi simtkicis mixedviT kumSvaze t B;

b) klasi simtkicis mixedviT RerZul gaWimvaze £ B: (iniSneba im
SemTxvevaSi, rodesac am maCvenebels aqvs ZiriTadi mniSvneloba da
kontroldeba warmoebaSi);

g) marka yinvamedegobis mixedviT £ F (iniSneba konstruqgciebisTvis,

romlebic tenian mdgomareobaSi ganicdis monacvleobiT gayinva -galRobas);

d) marka wyalSeuRwevobis mixedviT t W (iniSneba konstrugciebisTvis,
romelTac waeyeneba wyalSe uRwewbis SezRudvis moTxovnebi);

e) marka saSualo  simkvrivis = mixedviT b D  (iniSneba
konstruqciebisaTvis, romelTac  konstruqg ciuii  moTxovnis garda
Tboizolaciis moTxovnebic waeyeneba);

v) marka TviTdaZabvis mixedviT damZabavi betonisTvis £ S, (iniSneba
TviTdaZabuli konstruqciebisTvis, rodesac es maxasiaTebeli
gaTvaliswinebulia gaangariSebiT da kontroldeba warmoebaSi).

3. SeniSvnebi:

a) betonis klasebi simtkicis mixedviT kumSvaze da RerZul gaWimvaze
pasuxobs betonis garantirebul simtkices mgpa -Si, 0,95 uzrunvelyofiT.

b) damZabavi betonis marka TviTdaZabvis mixedviT warmoadgens betonis
winaswari Zabvebis mniSvnelobas, warmogmnils betonis gafarToebis
Sedegad, grZivi daarmaturebis m = 0,01 koeficientis dros.

4. betonisa da rkinabetonis  konstruqciebisaTvis gasaTvalis -

winebelia Semdegi klasebisa da markebis betonebi:
a) klasebi simtkicis mixedviT kumSvaze:
a.a) mZime betoni £ B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; B45; B50;
B55; B60;
a.b) damzabavi betoni £ B20; B25; B30; B35: B40: B45; B50; B55; B60
a.g) wvrilmarcvlovani betoni Semdegi jgufebis:

17



a.d) a £ bunebrivi gamyarebis an atmosferuli wnevs as Thurad
damuSavebuli, qviSaze, romlis sisxos  moduli aRemateba 2-s Lt
B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40;

a.e)b t igive, quiSis sisxos  modulisas 2 da naklebi L
B3,5; B5; B7,5; B10; B12,5; B15;R); B25; B30;

a.v) g t avtoklavurad damuSavebuli b
B15; B20; B25; B30; B35; B40; B45; B50; B55; B60.

b) msubugi betoni saSualo simkvrivis mixedviT markebis Sesabamisad:

b.a) D800,DOO0OT 1 2, 5; 13,5; 15; 17, 5;
b.b) D1000,D1100i 1 2, 5; J3)%;5)J5110; 112, 5;
bg)D1200,D1300i 1 2, 5; 13,5; I15; 17,5; 110; 112, 5;
b.d)D1400,D1500i 1 3, 5; 15; 17,5; 110; 112,5; 115;
b.e) D1600,D1700i 1 5; 1 7,5; J110; 112,5; 115; 120;
bv) D1800,D19007 1 1 0; 112, 5l;25);15J;30/;201;35; 140;
bz)D2000i 1 20; 125; 130; 135; 140.
g) ujredovani betoni saSualo simkvrivis mixedviT markebis
Sesabamisad
marka avtoklavuri gamyarebis: araavtoklavuri:
D 500 11, 15; -
D 600 11, 1% ; 2, 125 B1; B1,5;
D 700 115 ; 2; 125, B3,5; B1,5; B2; B2,5;
D 800 125; B3,5; B5; B2; B2,5; B3,5;
D 900 B3,5; B5; B7,5; B3,5; BS;
D 1000 B5; B7,5; B10; B5; B7,5;
D 1100 B7,5: B10; B12,5; B15; B7,5; B10;
D 1200 B10; B12,5; B15; B10; B12,5;
d) daforovnebuli betoni saSualo simkvrivis mi xedviT markebis

Sesabamisad:

d .a) D800,D900,D1000I 1 2, 5; 13,5; 15;

d b) D1100,D1200,D1300i 1 7, 5;

dg)D1400-1 3,5; 15; 17, 5.

e) dasaSvebia kumSvaze simtkicis mixedviT B22,5 da B27,5 Sualeduri
klasis betonis gamoyenebaim pirobiT , Tu es iZleva cematis ekonomias
Sesabamisad B25 da B30 klasis betonis  gamoyenebasTan SedarebiT da ar

auaresebs konstruqciis sxva tegnikur -ekonomikur maCveneblebs

v) klasebi simtkicis mixedviT  RerZul gaWimvaze mZime damZabavi
wvrilmarcvlovani da msubugi betonebi & B;08; B;1,2;B;1,6;B;2,0; B; 2,4, B;2,8;
B: 3,2;

z) markebi yinvamedegobis mixedviT :

z .a) mZime damZabavi da wvrilmarcvlovani betonebi t F50; F75; F100;
F125;F150;

F200; F300; F400; F500;
z b) msubugi betoni 1 F25;F35;F50;F75;F100;F150;F200;F300;F400;F500;

z .9) ujredovani da daforovnebuli betoni £ F15;F25;F35; F50; F75;F100;
T) markebi wyalSeuRwevobis mixedviT:
mZime, wvrilmarcvlovani da msubugi betonebi £ W2, w4, W6, W8, W10, W12
damZabav betonisaTvis wyalSeuRwevobis marka W12-ze naklebi ar daiSveba

da amitom proeqtebSi SeiZleba arc iyos miTiTebuli;
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i) markebi saSualo simkvrivis mixedviT:
i.a) msubugi betoni £ D800; D90C D1000;D1100;D1200; D1300; D1400; D1500;
D1600; D1700; D1800; D1900; D2000;

i.b) ujredovani betoni £ D500;D600 D700;D800; D900 D1000;D1100;D1200;

i.g) daforovnebuli betoni £ D800; D900, D1000; D1100; D1200; D1300;
D1400; SeniSvna: sagarTvelos karierebis (saRamo, okami, sura -sari)
Semvsebebze, D1500, i D1900 saSualo simkvriviT damzadebuli betonebis
maxasiaTeblebi moyvanilia Sesabamis normatiul dokumentebSi

k) markebi TviTdaZabvis mixedviT: damZabavi betoni t S,0,6; S0,8; S1;
$1,2; S1,5; S02; Sp3; Soé-

5. SeniSvnebi:

a) nor mebSi termini Amsubuqi betoni o
ixmareba Sesabamisad mkvrivi da daforovnebuli agebulebis (6% -ze meti
forianobis xarisxiT) msubugi betonebis aRniSvnisaTvis.

b) wvrilmarcvlovani betonis jgufebi a, b, g 1 miTiTebuli unda iyos
konstruqciebis muSa naxazebSi.

6. betonis xnovaneba, romelic Seesabameba mis klass simtkicis

mixedviT kumSvaze da gaWimvaze, iniSneba daproeqtebisas, konstrugciaze
saproeqto datvirTvebis modebis realuri vadebisagan gamomdinare, agebis
xerxisa da betonis gamyarebis pirobebis gaTvaliswinebiT. am monacemebis
ararsebobis SemTxvevaS i betonis klasi dgindeba 28 dRis xnovanebis

mixedviT. asawyobi konstruqciebis elementebSi beto nis gasaSvebi simtkice
iniSneba konkretuli saxeobis konstruqciebis aTvis saTanado
standartebis moTxovnebis gaTvaliswinebiT.

7. rkinabetonis konstrugciebSi gamosay eneblad ar daiSveba:

a) mZime da wvrilmarcvlovani betonebi B7,5ze dabali klasisa
simtkicis mixedviT kumSvaze;

b) msubugi betonebi B3,5ze da B2,5ze dabali klasisa t Sesabamisad
erTfenovani da orfenovani konstruqciebisTvis.

8. simtkicis mixedviT kumSvaz e betonis klasi gamoyenebuli unda
ignes:

a) mZime da msubuqgi betonisgan damzadebuli rkinabetonis
elementebisTvis, romlebic mravaljer ganmeorebad datvirvebze

gaiangariSeba t aranaklebi B15-isa;

b) mZime, wvrilmarclovani da msubuqgi betonisgan damzadebuli
SekumSuli Rerovani elementebisTvis b aranaklebi Bl5-isa;

g) rkinabetonis ZlierdatvirTuli Rerovani elementebisTvis
(magaliTad, svetebisaTvis, romlebic amwis mniSvnelovan datvirTvas
ganicdis, agreTve mravalsarTuliani Senobebis qveda sarTulebis
svetebisaTvis) L aranaklebi B25isa.

9. winaswar daZabuli elementebis betonis klasi simtkicis mixedviT
kumSvaze miRebuli unda iyos:

a) konstruqciebSi Rerovani armaturiT b aranaklebi B15-isa;

b) elementebisaTvis, romlebic gruntSi efloba CasobiT an
vibrirebiT bt aranaklebi B30-isa;

g) mZime da msubuqgi betonisgan damzadebuli elementebisTvis,
romelTac cveTamedegobis moTxovna waeyenebaT L aranaklebi B40-isa.

10 mZime, wvrilmarcvlovani da msubugi betonisgan damzadebul
winaswar daZabul elementebSi klasi betonisa, romelSic ganla gebulia
daZabuli armatura, miiReba dazZabuli armaturis saxeobisa da klasis, misi



diametrisa da saankero mowyobilobis arsebobisgan damokidebulebiT L
aranaklebi me -6 cxr. -Si moyvanili sidideebisa. betonis gadacemis simtkice

t Ry (betonis simtkice misi mokumS vis dros, romelic kontroldeba

simtkicis mixedviT kumSvaze betonis klasis analogiurad) 11 mgpa -ze
naklebi ar unda iyos; A-VI, AT-VI, A-VIK da AT-VIl klasis Rerovani
armaturis, K-7 da K-19 klasis saarmaturo bagirebis, agreTve maRali
simtkicis uankero mavTulo vani armaturis gamoyenebisas Rop miiReba
aranaklebi 15,5 mgpa -sa. garda amisa, betonis gadacemis simtkice unda
Seadgendes betonis kumSvaze simtkicis mixedviT dagegmili klasis

aranakleb 50% -sa. mravaljer ganmeorebadi datvirTvis mogmedebaze

gasaangariSebel i  konstruqciebisTvis, sadac gamoyenebulia daZabuli
mavTulovani an  A-IV Kklasis Rerovani armatura misi diametris miuxedavad,
agreTve A-V klasis armatura diametriT 10 -dan 18 mmrmde, me cxrilSi

miTiTebuli betonis minimaluri klasebi unda gadiddes erTi safexuriT ,
e.i. 5 mgpaiT, Sesabamisad gadiddeba betonis gadacemis simtkice.

cxrili 6

daZabuli armaturis saxeoba da klasi betonis klasi, aranaklebi
1. mavTulovani armaturis klasebi:
B-Il (ankerebis arsebobisas) B20
Bp-1l (ankerebis gareSe) diametriT, mm  -Si:

5nue CaTvliT B20

6 da meti B30
K-7 da K-19 B30
2. Rerovani armatura (ankerebis gareSe), diametriT
mAsi 10 -dan 18-is CaTvliT, klasebisTvis:
A-IV B15
AV B20
A-VI da AT-VII B30
diametriT 20 mm da meti, klasebisTvis
A-IV B20
AV B25

B30

A-VI da AT-VII
SeniSvna. armaturis kla sebis aRniSvnebi Sesabamisad m.9p.1-sa
calkeuli saxeobebis konstruqciebis daproeqtebisas dasaSvebia betonis
minimaluri klasis dadgenili wesiT dasabuTebuli Semcireba me -6 cxrilis
monacemebTan SedarebiT erTi safexuriT, anu 5 mgpa -1 T. am SemTxvevaSi

Sesabamisad unda Semcirdes betonis gadacemis simtkice.

11.SeniSvnebi:

a) rkinabetonis konstrugciebis winaswari mokumSvis stadiaze
gaangariSebisas, betonis saangariSo maxasiaTeblebi miiReba rogorc
betonis klasisTvis, romelic ricxobrivad tolia betonis simtkicisa
mokumSvis dros (xazovani interpolaciiT) ;

b) SemomzRudi erTfenovani konstruqciebis daproeqtebisas, romlebic
asruleben Tboizolaciis funqcias, betonis mokumSvis Zabvebis 0,3 -ze
naklebi sy, / Rpp fardobiTi mniSvnelobebis SemTxvevaSi, d asaSvebia A-IV
klasis 14 mm -ze naklebi diametris daZabuli armaturis gamoyeneba msubuqi
B7,5B12,5 klasebis betonisTvis. am dros gadacemis simtkice ar unda iyos
betonis klasis 80% -ze naklebi.

12 specialuri eqgsperimentuli dasabuTebis gareSe dauSvebelia
wvr ilmarcvlovani  betonis gamoyeneba rkinabetonis konstruqgciebSi,
romlebic ganicdian mravaljer ganmeorebad datvirTvas, agreTve 12 m -ze
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meti malis winaswar daZabul konstruqciebSi, maTi daarmaturebisas

mavTulovani B-Il, Bp-ll, K-7 da K-19 klasis armaturiT. konst ruqciis
RarebSi da zedapirze ganlagebuli armaturis betonTan SeWidulobis
uzrunvelsayofad da koroziisagan dasacavad gamoyenebuli
wvrilmarcvlovani betonis klasi simtkicis mixedviT kumSvaze, unda iyos

aranaklebi  B12,5isa, xolo arxebSi ineqciisaTvis t aranakle bi B25isa.

13. asawyobi rkinabetonis konstruqciebis elementebis pirapirebis
damonoliTebisTvis gamoyenebuli betonis klasi dgindeba dasakavSirebeli
elementebis muSaobis pirobebis mixedviT, magram miiReba aranaklebi B7.,5
isa.

14. betonis markebi yinvamedego baze da wyalSeuRwevobaze, agreTve
betonisa da rkinabetonis konstruqciebSi gamoyenebuli cementis saxeoba
iniSneba garemo pirobebis, egspluataciis reJdimisa da nagebobis

pasuxismgeblobis klasis (ix. danarTi 3) gaTvaliswinebiT da miiReba:

a) betonis markebi yi nvamedegobaze, garemo haeris uaryofiTi
saangariSo temperaturis da misi weliwadSi 0 -ze gadasvlis sixSiris n-is
mixedviT, pirveli (1) klasis nagebobis konstruqciebisTvis (gaTbobis mgone
Senobis gare kedlebis garda) b aranaklebi , vidre me -7 cxrilSia moyvanili

b) Il da lll klasis nagebobebisTvis me -7 cxr il Si betonis markebis
mniSvnelobebi mravideba koeficientze t 0,70 da 0,50 Sesabamisad da

mrgvaldeba uaxloesi markis mniSvnelobamde.

g) betonis markebi yinvamedegobaze gaTbobis mgone Senobebis gare
kedlebisaTvis , saTavsos Siga haeris fardobiTi tenianobis da gare haeris
saangariSo uaryofiTi temperaturis gaTvaliswinebiT, iniSneba aranaklebi,
vidre me -8 cxr. -Si moyvanili.

d) me-8 cxr -is monacemebi vrceldeba agreTve im SemTxvevebze, rodesac
arsebobs gare dadebiTi da Siga uaryofiTi temperaturis sxvaoba (kerZod,
macivrebSi da sxv.) aq fardobiTi tenianobis monacemebi miekuTvneba gare
haers.

e) betonis markebi wyalSeuRwevobis mixedviT ganisazRvreba me -8a cxr -
Si  moyvanili maxasiaTeblebiT da iniSneba konstrugciebze wylis
zegavlenis xasiaTis (Semorecxva, kapilaruli Sewova, dawneva, udawneo) da
sxvadasxva fizikur mdgomareobaSi (gazisebri, myari, Txevadi) myof
garemosSi, agresiuli nivTierebebis koncentra ciis gaTvaliswinebiT.

v) konstrugciebisaTvis, romlebic wylis zegavlenas gani cdis
(kerZod, gruntisgveSa wylebis donis dabla mdebare saZirkvlebi da sxv.),
dawnevis gradientis mniSvnelobisas: 5 -ze naklebi; 5; 10; 20 da 30, betonis
wyalSeuRwevobis marka iniSneba Sesabamisad L aranaklebi W2, W4, W6, W8da
W10-isa.

Z) udawneo SemomzRud i konstruqciebisaTvis (magaliTad,
rkinabetonis gadaxur vebi izol aciis gar eSe
Semorecxvis pirobebSi, gamotutvis saSiSroebisas an kapilaruli Sewovis
zonaSi misi monacvleobiT  gayinva -galRobis  SemTxvevaSi, betonis

wyalSeuRwevobis marka W4-ze naklebi ar unda iyos.
T) samSeneblo konstruqciebze zemogmedebis mixedviT, garemo

agresiulobis sxvadasxva xarisxiT xasiaTdeba: araagresiuli,
sustadagresiuli, saSualoagresiuli da Zlieragresiuli.
i) konstrugciebze gazis da wylis agresiuli garemos zemogmedebi S

xarisxi  saTanado cxrilebis mixedviT dgindeba. agresiul garemoSi myofi
Senobebisa da nagebobebis betonisa da rkinabetonis konstruqgciebis
medegobis uzrunvelyofa misi SeRwevobis SemcirebiT xdeba.
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k) agresiul garemoSi koroziamedegi betonis wyalSeuRwevobis ma rka
W4-ze naklebi ar unda iyos.

[)  winamdebare  daproeqtebis normebSi  moyvanilia  haerSi
araagresiuli gazis koncentraciebi (romlis maxasiaTeblebic mocemulia
cxrilSi 8b) da araagresiuli wylis garemos maxasiaTeblebi (romlebic
mocemulia cxrilSi 89).

m) sulfateb is Semcvel agresiul wylebSi eqgspluataciisaTvis
gankuTvnili konstruqgciebis proeqtSi miTiTebuli unda iyos cementis

saxeoba, romelic uzrunvelyofs Sesabamis garemoSi betonis xan gamZleobas .
n) wyalSi sulfat - ionebisa da bikarbonatis Semcvelobisagan
damokidebul ebiT betonSi gamoyenebuli unda ignes me -8d  cxrilSi
moyvanili cementis saxeobebi.
cxrili 7
konstrugciebis weliwadSi betonis markebi yinvamedegobis mixedviT garemo
tenianobis gar e haeris haeris saan gariSo temperaturis t°C dros
mdgomareoba uaryofiTi (gaTbobis mgone Senobebis gare kedlebis garda)
temperaturis
O-ze
gadasvlis
raodenoba
11 -5 -10 -15 -20 -30
1.mudmivad wyal - 25 F50 F100 F125 F150 F200
najer mdgomare - 30 F75 F125 F150 F200 F250
obaSi 75 F100 F150 F150 F200 F250
100 da meti F125 F150 F200 F250 F300
2.epizodurad 25 F25(1;2) F35(2) F50(2) F75(3) F100
wyalnajer mdgo - 50 F35(1;2) F50(2) F75(2) F100(3) F125
mareobaSi (kapi - 75 F50(1;2) F75(2) F75(2) F100(3) F125
laruli  Sewo - 100 da meti F75(1;2) | F100(2) | F100(2) | F125(3) F150
viT an atmosfe -
ruli nalege -
biT) mTlianad
an nawilobrivad
datenianebis
dros
3. haeris tenia - 25 F15(1;4) F25(2) F35(2) F50(2) F75(3)
nobis mdgomare - 50 F25(1;4) F35(2) F50(2) F75(2 F100(3)
obaSi  (kerZod, 75 F35(1;4) F50(2) F50(2) F75(2) F100(3)
atmosferuli na - 100 da meti F50 F75 F75 F100 F125
legebisagan da -
culi konstruq -
ciebi)
SeniSvnebi:
1. garemo haeris zamTris saangariSo temperatura da misi O -ze
gadasvlis raodenoba miiReba m. 3 p.16is mixedviT
2. mZime da wuvrilmarcvlovani betonis konstruqgciebis yinvamedegobis
markebi ar normirdeba:
indegs i (1) -is SemTxvevaSi t I, Il da lll klasis nagebobebisaTvis, indeqsi
(2Fis SemTxvevaSi Il da Il klasis da indeqgsi (3) -is dros Il Kklasis
nagebobebis konstrugciebisTvis. indegsi (4) -is dros ar normirdeba
mZime, wvrilmarcvlovani da msubugi betonis yinvamed egobis markebi.

3. indegsi (2) ar vrceldeba Txelkedliani gadaxurvis
konstrugciebze maTi mTliani an nawilobrivi datenianebisas.
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cxrili 8

konstrugciis muSaobis gaTbobis mgone Senobebis gare kedlebis betonis
pirobebi minimaluri marka yinvamedegobis mixe aviT
saTavsos | gare haeris zamTris msubugqi, ujredovani mZime da
Sida hae - saangariSo da daforovnebuli wvrilmarcvlovani betoni
ris far - temperatura  °C betoni
dobiTi pasuxismgeblobis mixedviT Sesabamisi klasis
tenianoba SenobebisaTvis
j int, %0 [ Il 1T | I Il
j i, > 75 minus 20-idan F75 F50 F35 F100 F75 F50
minus 40-is CaTvliT
minus 5-dan F50 F35 F25 F75 F50 ar norm.
minus 20-is CaTvliT
minus 5-ze maRla F35 F25 F15 F50 arnorm. | ar norm.
609 i, < 75 | minus 20-idan F50 F35 F25 F50 ar norm. ar norm.
minus 40-is CaTvliT
ninus 5 -dan F35 F25 F15 ar norm. ar norm. ar norm.
minus 20-is CaTvliT
minus 5-ze maRla F25 F15 arnorm. | arnorm. | arnorm. | ar norm.
J i ¢ 60 minus 20-idan F35 F25 F 15 ar norm. ar norm. ar norm.
minus 40-is CaTvliT
minus 5-dan F25 F15 ar norm. ar norm. ar norm. ar norm.
minus 20-is CaTvl iT
minus 5-ze maRla Fi5 | arnorm. | arnorm. | arnorm. | arnorm. | ar norm.
* msubugi betonisaTvis markebi yinvamedegobis mixedviT ar normirdeba.
SeniSvnebi: 1. me8 cxrilis normebi im SemTxvevebs moicavs, rodesac ar xdeba
kedlis gare zedapiris datenianeba kapilaruli Sewovis gziT an
atmosferuli nalegebiT, kedlebis datenianebis SemTxvevasSi
marka yinvamedegobis mixedviT unda daini Snos me-7 cxrilis me -2 poziciis

mixedviT.

2. orTqgl da hidroizolaciis mgone konstrugciebisaTvis mZime,
wvrilmarcvlovani da msubugi betonis markebi yinvamedegobis
mixedviT, miTiTebuli winamdebare cxrilSi, erTi s

afexuriT mcirdeba

cxrili 8a
betonis marka betonis wyalSeuRwevobis raodenobrivi
wyalSeuRwevobis mixedviT maxasiaTeblebi
pirdapiri arapirdapiri
filtraciis koeficienti betonis wyalSTanTgma, %
sm/wm
W4 2 ...7) 010° 5.2
W 6 (0,6 ... 2) ©10° 4,5
w8 (1..6) O1010 4,0
W 10 0,6 ... 1) O100 3.7
W12 (1...6) 01011 33




SeniSvnebi: 1. betonis wyalSeuRwevobis arapirdapiri maCveneblebi saorientacioa
da gamoiyeneba betonis Sedgenilobis winaswari daproeqtebisas;
2. wyalSTanTgmis maCvenebeli Seesabameba plastikuri konsistenciis
mZime betons;
3. msubugi betonisaTvis wyalSTanTgmis mniSvneloba unda ganisazRvros
cxrilSi moyvanili mniSvnelobebis gamravlebiT koeficientze,
r omelic tolia mZime betonis saSualo simkvrivis fardobisa msubuqi
betonis saSualo simkvrivesTan (Sesabamisi klasebis).

cxrili 8b
airebis dasaxeleba haeris fardobiTi tenianoba
0,60ze naklebi 0,61 ...0,80 0,80ze meti
1. naxSirorJangis ar SeizRudeba 2000 100
2. amoniaki 20 0,2 1403
3. gogird ovani anhidridi 10 0,5 1403
4. ftorwyalbadi 5 0,05 1004
5. glorwyalbadi 5 0,05 1004
6. gogirdwyalbadi 5 0,01 1004
7. glori 1 0,1 1002
8. wyalSi xsnadi azotis ogsidi 5 0,1 1602
cxrili 8¢
wyalSi agresiul nivTierebaTa
bunebrivi wylis garemos agresiulobis zRvruli koncentracia betonis
faqtori yvela saxeobis cementisTvis wyalSeuRwevobis markis W
Sesabamisad
W4 W6 W8
1. wylis bikarbonatuli tutianoba (ionis 1,0 SeuzRudavad SeuzRudavad
HCO; £ mg. eqv./l (grad)
2. wylis mJavianoba Lt (wyalbadis maCvenebeli) 6,5 5,0 4,0
3. agresiuli naxSirorJangi mg/l 10 40 SeuzRudavad
4. magneziuri marilebi. Mg ionze gaangariSe - | 1000 2000 3000
biT, mg/l
5. amonituri marilebi NH," ionze gaangariSe - 100 500 800
biT
6. jamuri Semcveloba t gloridebis, sul - 10000 20000 50000
fatebis, nitratebis da sxv. marilebis, kon -
struqciis aorTqlebis zedapiris arsebobisas

SeniSvnebi: 1. konstruqciebisaTvis, romlebic mdebareobs sustadmfiltrav
gruntebSi (filtraciis koeficientiT 0,1 m/dReRameSi) , cxrili 8g -S
monacemebi unda gamravldes 1,3 -ze.
2. agresiuli wylis garemoSi betonisa da rkinabetonis aorTqlebis
zedapiris mgone (cxr. 8g -is p.6) da monacvleobiT gayinva -galRobi s
mdgomareobaSi myof konstrugciebis betons ufro maRali
yinvamedegobis moTxovnebi waeyeneba, vidre daproeqtebis normebSia
moyvanili
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uzrunvelsayofad, dau

0.b)

0.a) winaswar

0) agresiul garemoSi, konstrugciebSi armaturis koroziamedegobis

Svebelia betonis gloriani marilebis Seyvana (rasac
mimarTaven betonis gamyarebis dasaCqareblad) Semdeg SemTxvevebSi:

daZabul konstruqciebSi;
rkinabetonis konstrugciebSi,
mudmivad an perioduli wyalnajerobis piro

romelTa eqspluatacia xdeba
bebSi da agreTve haeris

garemos 0,8-ze meti fardobiTi tenianobisas;

ganicdian eleqgtrokorozias;

0.d)

rkinabetonis
nakerebisa da pirapirebis damonoliT
SemadgenlobaSi.

konstruqciebSi,

0.g) avtoklavuri gamyarebis rkinabetonis konstrugciebSi, romlebic

arxebis  Sevsebis, agreTve
ebisaTvis saWiro betonis an xsnaris

cxrili 8d
wyalSi SO ionebis zRvruli
Semcveloba, mg/l wyalSi bika - mocemul garemoSi medegi cementi
rbonatis Semcveloba t HCOs-
mg. ekv./I
1,2 1,23,0 | 3,06,0 6,0
150 250 350 500 pucolanportlandcementi
- 250 500 1000 | portlandcementi
- 1500 3000 4000 | portlandcementi
klinkeris SedgenilobiT: 65%, 7%, 22%
1000 15@ 3000 4000 | widaportlandcementi
- 3000 6000 8000 | sulfatmedegi cementi
SeniSvnebi: 1. cxr iISi  miTiTebuli sulfatebis ZRvruli koncentra ciebi exeba W4

W6 markis betonebisaTvis am
idideebis gamravlebiT

markis normaluri wyalSeuRwevobis betonebs.
maCveneblebis mniSvnelobebi miiReba cxrilSi mocemuli s
13ze, xolo W8 markis betonebisTvis t 1,7%ze.

2. mcired mJonav gruntebSi ( a filtraciis koe ficienti Kf <
1m/dReRameSi) ganlagebuli nagebobebisTvis, cxrilis maCveneblebi gamraviebul
unda ignes 1,3 -ze.

F20

p) konstruqgciebisTvis, romlebic ganicdian datenianebas (saxuravebi,
saZirkvlebi da sxv.), betonSi iseTi Semvsebis gamoyenebisas,
Seicavs potenciurad reagciul mineralebs da mTis qganebs (opali,
galcedoni, kadi, vulkanuri tufi da sxv.), gamoyenebuli unda ignes
mciretutiani, specialuri mineralogiuri Sedgenilobis portlandcementi.
| da Il klasis nagebobebisTvis aseTi betonis koroz
Semowmdes eqsperimentulad.

15 asawyobi konstruqciebis elementebis pirapirebis
dasamonoliTebeli betonis yinvamedegobis da wyalSeuRwevobis saproeqto
markebi miRebul unda ignes igive, rac dasakavSirebeli elementebisTvis, Tu
isini egspluataci is an montadis procesSi ganicdis gare haeris uaryofiTi
temperaturis zegavlenas.

romelic

iamedegoba unda




muxli 8 betonis normatiuli da saangariSo maxasiaTeblebi

1. betonis normatiul winaRobebs warmoadgens betonis prizmis
winaRoba RerZuli kumSvisas Ron (prizmuli simtkice) da winaRoba RerZuli
gaWimvisas Ry betonis saangariSo winaRoba pirveli ( Rp, Ry) da meore ( Ry,ser,
Rotse) jgufis zRvruli mdgomareobebisTvis ganisazRvreba normatiuli
winaRobebis gayofiT betonis Sesabamis saimedoobis koeficientebze O b
kumSvis da g £ gaWimvis SemTxvevaSi, romlebic ZiriTadi saxeobis
betonebisaTvis miiReba me -9 cxrilis mixedviT.

cxrili 9

_ betonis saimedoobis koeficienti Obc kumSvaze da gy gaWimvaze,
betonis saxeoba | konstrugciebis gaangariSebisas zRvruli mdgomareobis mixedviT

pirveli joufis meore jgufis

Gbe 01 betonis klasis daniSvnisas Gcda G
simtkicis mixedviT
kumSvaze gaWimvaze

mZime, dan¥Zabai, 1,3 1,5 1,3 1,0
wvrilmarcvlo -
vani, msubugi da
daforovnebuli

ujredovani 15 2,3 - 1,0

2. betonis normatiuli Rpn winaRoba (damrgvalebuli) damokidebulia
betonis klasze kumSvaze simtkicis mixedviT da moyvanilia me -10 cxr -Si.
betonis normatiuli winaRoba gaWimvaze Rutn, Im SemTxvevaSi, rodesac
betonis simtkice gaWimvaze ar kontroldeba, miiReba Sesabamisad betonis
klasi sa kumSvaze simtkicis mixedviT me -10 cxr -dan. betonis normatiuli
winaRoba RerZul gaWimvaze Rpin, rodesac betonis simtkice gaWimvaze
warmoebaSi kontroldeba, miiReba toli garanti r ebuli  simtkicisa
(klasisa) RerZul gaWimvaze.

3. betonis saangariSo winaRobebi Ro, Rot, Roser, Rotser (damrgvalebuli)
betonis klasisgan damokidebulebiT simtkicis mixedviT kumSvaze da
Rerzul gaWimvaze moyvanilia: pirveli jgufis zRvruli
mdgomareobebisTvis, Sesabamisad me -11 da mel2 cxr -Si, meore jgufisTvis me -
10 cxrilSi. betonis sa angariSo winaRobebi Rp da Ry pirveli jgufis
zRvruli mdgomareobebisaTvis mcirdeba (an izrdeba) betonis muSaobis
pirobebis @, koeficientebze gamravlebis gziT, romlebic iTvaliswinebs
betonis Tvisebebis Taviseburebebs, zemogmedebis xangrZlivobas, datvirTvis
ganmeorebis mravaljeradobas, konstrugciis muSaobis pirobebsa da
stadias, damzadebis xerxebs, kveTis zomebs da a.S. muSaobis pirobebis i
koeficientis mniSvnelobebi moyvanilia cxr. 13 -Si. betonis saangariSo Rb ser
da Ruser WinaRobebi meore jgufis zRvrul mdgomareobaTa mixedviT
gaangariSebebSi, garda m .30 p9 _m.31p.2Si CamoTvlili SemTxvevebisa, SehyavT
betonis muSaobis pirobebis koeficientiT & = 1. msubugi betonis
calkeuli saxeobebisTvis dasaSvebia saangariSo winaRobis sxva
mniSvnelobebis miReba, Tu es S eTanxmebulia dadgenili wesiT. (SeniSvna:
gaangariSebebSi m7 p4-is mixedviT Sualeduri klasis (simtkicis mixedviT
kumSvaze) betonis gamoyenebisas, maxasiaTeblebis mniSvnelobebi me -10, mell
da me-16 cxrilebidan wrfivi interpolaciiT ganisazRvreba.
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cxrili 1 0
winaRobis betoni betonis normatiuli Ron da Ry winaRobebi da betonis saangariSo Rp serd@ Ry ser WinaRobebi zRvrul
saxeoba mdgomareobaTa meore jgufisaTvis betonis klasis Sesabamisad simtkicis mixedviT kumSvaze
Bl1L | B15| B2 | B25 | B35 | B5 | B7,5 | B10| B12,5| B15| B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
RerZuli kumSva mZime da - - - - 2,70 | 3,50| 550 | 7,50 9,50 | 1,0 | 50 | 185| 22,0| 25,5| 29,0| 32.0| 36,0| 39,5| 43.0
(prizmuli simt - | wvrilmar - 27,5 | 35,7| 56,1 | 76,5| 96,9 | 112 | 153 | 189 | 224 | 260 | 296 | 326 | 367 | 403 | 438
kice) Rypnda Ry ser cvlovani
msubugi - - - 1,90 | 2,70 | 3.50| 550 | 7,50 9,50 | 1.0 | 5.0 | 18,5| 22,0| 25,5| 29.0| - - - -
194 | 27,5 | 357 56,1 | 76,5| 96,9 | 112 | 153 | 189 | 224 | 260 | 296
ujedo - |095| 140 | 190| 240 | 3.30 | 460| 690 | 9.00| 10,5 | 11.5| - - - - - - - - -
vani 9,69| 14,3 | 19,4 245 | 33,7 | 46,9| 70,4 | 91,8| 107 | 117
RerZuli gaWimva mZime - - - - 0,39 | 0,55| 0,70 | 0,85| 1.00 | 1.15| 1.40| 1,60| 1,80| 19,5| 2,10| 2,20| 2,30| 2.40| 2.50
Rom da Ryt ser 4,00 | 5,61| 7,14 | 8,67| 10,2 | 11,2| 14,3| 16,3| 18,4| 19,9| 21,4| 22,4| 23,5| 24,5| 25,5
wyvrilmarc
vlovani,
jgufebis
a - - - - 0.39 | 0.55| 0.70 | 0.85| 1.00 | 1.15| 1.40| 1,60| 1.80| 1.95| 2,10| - - - -
4,00 | 5,61| 7,14 | 8,67| 10,2 | 11,2| 14,3| 16,3| 18,4| 19,9| 21,4
b - - - - 0.26 | 0,40| 060 | 0.70| 0.85 | 0.95| 1.15| 1.35| 1.9 - - - - - -
2,65 | 4,08| 6,12 | 7,14| 8,67 | 9,69| 11,7| 13,8| 15,3
- - - - - - - - - 1.15| 1.40| 1.60| 1,80| 1.95| 2,10| 2,20| 2.30| 2.40| 2,50
g 11,7| 14,3| 16,3| 18,4| 19,9| 21,4| 22,4| 23,5| 24,5| 25,5
msubuqji,
Sevrfqv\:'s';bebﬁ - - - 0.29 | 0.39 | 0,55| 0,70 | 0.85| 1.00 | 115| 1.40| 1.60| 1,80| 1.95| 2.10| - - - -
mkvrivi 296 | 4,00 | 5,61| 7,14 | 8,67| 10,2 | 11,7| 14,3| 16,3| 18,4| 19,9| 21,4
forovani - - - 0,29 | 0,39 | 0,55| 0.70 | 0.85| 1.00 | 1,10| 1,20| 1.35| 1,50| 1.65| 1.80| - - - -
296 | 4,00 | 561| 7,14 | 8,67| 10,2 | 11,2| 12,2| 13,8| 15,3| 16,8| 18,4
ujedo - | 014 022 |026| 031 | 0.41 | 055| 0.63 | 0.89| 1.00 | 1.05| - - - - - - - - -
vani 1,43| 2,24 | 265| 3,16 | 4,18 | 5,61| 6,42 | 9,08| 10,2 | 10,7
SeniSvnebi:
1. wiladis xazis zemoT mniSvnelobebi miTiTebulia mgpa -Si, xazis qvemoT _ kgZ/sm.
2. wvrilmarcvlovani betonis jgufebi da, b, gl m.74-Sia moyvanili.
3. ujredovani betonis winaRobis mniSvnelobebi moyvanilia 10% -iani tenianobis mgone betonisaTVvis.
4. keramzitperlitbetonisaTvis, afuebul perlitis qviSaze, normatiuli winaRobebi Rom da Ry ser MiiReba igive, rac msubugi betonisaTvis
forovan q viSaze, koeficient 0,85-ze gamravlebiT.
5. daforovnebuli betonisaTvis Ron da Ry ser Sidideebi miiReba igive, rac msubugi betonisaTvis, xolo Rotn da Rpser Sidideebi mravideba
koeficientze 0,7.
6. damZabavi betonis Ry da Ry s Sidideebi miiReba igive, rac mZime betonisaTVvis, xolo Rom da Ry ser Sidideebi mravideba koeficientze 1,2.
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cxrili 11

winaRobis betoni betonis saangariSo R, da Ry winaRobebi zRvrul mdgomareobaTa pirveli jgufisaTvis betonis klasis
saxeoba Sesabamisad simtkicis mixedviT ku mSvaze
Bl | B15| B2 | B25 | B3,5| B5 | B7,5 | B10| B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
RerZuli kumSva mZime da - - - - 2,10 | 2,80| 450 | 6,00 750 | 850| 11,5| 14,5| 17,0| 19,5| 22,0| 25,0| 27,5| 30,0| 33.0
(prizmuli simt - | wvrilmar - 21,4 | 28,6| 459 | 61,2| 76,7 | 86,7 117 | 148 | 173 | 199 | 224 | 255 | 280 | 306 | 336
kice) R, cvlovani
msubugqi - - - 150 | 210 |280| 450 | 6.00| 750 | 850| 11,5/ 14,5 17.0| 195| 220| - - - -
19,4 | 21,4 |28,6| 459 | 61,2| 76,7 | 86,7| 117 | 148 | 173 | 199 | 224
ujedo - | 0,63| 095 | 1,30| 1,60 | 2,20 | 3,10| 4.60 | 6,00| 7,00 | 7,70 - - - - - - - - -
vani 6,42| 9,69 | 13,3| 16,3 | 22,4 | 31,6| 46,9 | 61,2| 71,4 | 78,5
RerZuli gaWimva mZime - - - - 0,26 | 0,37 0.48 | 0,57| 0,66 | 0,75| 0,90| 1.,05| 1,20| 1,30| 1.,40| 1.45| 1,55| 1,60| 1,65
Ryt 2,65 | 3,77| 489 | 581 6,73 | 7,65| 9,18| 10,7| 12,2| 13,3| 14,3| 14,8| 15,8| 16,3| 168
wvrilm  arc -
viovant, - - - - | 026 | 037| 048 | 057| 0.66 | 0.75| 0.90| 1,05 1,20| 1,30 140| - | - | - | -
jgufedis @ 2,65 | 3,77| 4,89 | 581| 6,73 | 7,65| 9,18| 10,7| 12,2| 13,3| 14,3
- - - - 0.17 | 0,27| 040 | 0,45 0.57 | 0,64| 0,77| 0,90| 1.00| - - - - - -
b 1,73 | 2,75| 4,08 | 459| 581 | 6,53| 7,85| 9,18| 12,0
- - - - - - - - - 0.75] 0.90| 1,05| 1,20| 1.30| 1.40| 1.45| 1.,55| 1.60| 1.65
g 7,65| 9,18 10,7| 12,2| 13,3| 14,3| 14,8| 15,8| 16,3| 168
msubugji,
o ol | - | - | 020 026|037| 048 | 057| 066 | 075 090| L05| L20| 130| 10| - | - | - | -
mKvrivi 2,04 | 2,65 | 3,77 489 | 581 6,73 | 7,65| 9,18| 10,7 | 12,2| 13,3| 14,3
forovani - |- | - | 020 | 026 [ 037 048 | 0.57| 0.66 | 0.74] 0.80 0.90| 1.00| 1.10[ 220 - | - [ - | -
204 | 2,65 | 3,77| 489 | 581 6,73 | 7,55| 8,6 | 9,18| 10,2| 11,2| 12,2
ujredo - | 0.601 009 | 0,12| 014 | 0,18 | 0.24| 0,28 | 0,.39| 044 | 0.46| - - - - - - - - -
vani 0612| 0918| 1,22| 1,43 | 1,84 | 2,45| 2,86 | 4,00| 4,49 | 4,69
SeniSvnebi:
1. wiladis xazis zemoT mniSvnelobebi miTiTebulia mgpa -Si, xazis qvemoT  _ kgZ/sm-Si.
2. wvrilmarcvlovani betonis | gufebi  ¢a, b, gl m.7@-Sia moyvanili.
3. ujredovani betonis winaRobis mniSvnelobebi moyvanilia 10% -iani tenianobis mgone betonisaTvis.
4. keramzitperlitbetonisaTvis, afuebul perlitis gviSaze, winaRobebi Ry, miiReba igive, rac msubugi betonisaTvis forovan qviSaze,

koef icient  0,85.ze gamravlebiT.
daforovnebuli betonisaTvis
. damZabavi betonis

o v

R, sidideebi miiReba igive, rac mZime betonisaTvis, xolo

Ry-s sidide miiReba igive, rac msubugi betonisaTvis,

Ry sidideebi ki mravildeba koeficientze 0,7.
Ry sidideebi mravide ba koeficientze 1,2.
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cxrili 12

betonis saangariSo winaRobebi pirveli

winaRobis betoni joufis zRvruli mdgomareobebisaTvis Ryt
saxeoba simtkicis mixedviT RerZul gaWimvaze

(betonis klasisagan damokidebulebiT)

B0,8 | B1,2| Bl1,6 | B2,0| B2,4| B2,8| B3,2

mZime, damZabavi,

RerZuli gaWimva wvrilmarcvlovani 0,62 | 093 | 1.25| 155| 1.85| 2,15| 245
da msubuaqi 6,32 | 9,49 | 12,7 | 158| 18,9 | 21,9| 250
SeniSvna mricxvelSi moyvanilia mniSvnelobebi mgpa -Si, mniSvnelSi £ kgZ/sm-Si
cxrili 13
betonis muSaobis
betonis muSaobis  pirobebis koeficientis gamoyenebis pirobebis
ganmsazRuvreli fagtorebi koeficienti
pirobiTi ricxviTi
aRniSvna | mniSvnelo -
ba
1 2 3
1. mravaljer ganmeorebadi datvirTva Ob1 ix. cxr. 14
2. datvirTvis mogmedebis xangrZlivoba:
a) mudmivi, xan grZlivi da xanmokle datvirTvebis 2
gaTvaliswinebisas im araxangrZlivi da mogmedebis

datvirTvebis gamoklebiT, romelTa mogmedebis jamuri
xangrZlivoba eqspluataciis dros mcirea (magaliTad,

amwis datvirTvebi; satransporto saSualebebis
datvirTvebi; garis datvirTv ebi; datvirTvebi, romlebic
damzadebi s, transportirebis a da agebis dros warmoiSveba
da a.S.), agreTve dajdomadi, gajirjvebuli da amdagvari
gruntebis deformaciiT gamowveuli gansakuTrebuli
datvirTvebis gaTvaliswinebisas.

bunebrivi gamyarebis da  ThodamuSavebul [ mZime,
wvrilmarcvlovani da msubugi betonisaTvis:

konstrugciis egspluataciis dros betonis simtkicis

matebisaTvis xelsayrel pirobebSi (magaliTad, wylis

gveS, tenian gruntSi an garemos haeris 75% -ze meti

tenianobisas); 1,0
sxva SemTxvevebSi 0,9
ujredovani da daforo vnebuli betonisaTvis

egspluataciis pirobebis miuxedavad 0,85

b) xanmokle (araxangrZlivi mogmedebis) an gansakuTrebuli
datvirTvebis* gaTvaliswinebisas ganxiluli Sexamebani,
romelnic 2a poziciaSi miTiTebuli ar aris, yvela

saxeobis betonisaTvis 1,10

3. vertikalur mdgomareobaSi dabetonebisas (dabetonebis g3

fenis simaRle meti 1,5m), betonebisaTvis:

mZime, wvrilmarcvlovani da msubugi 0,85
ujredovani da daforovnebuli 0,80

4. orRerZa rTuli da Zabul i mdgomar e o b-i god ix. m31lp.1

gaWimvs 0 zegavlena betonis simtkig




cxrili 13 (gagrZeleba)

1 2 3

5. monoliTuri betonis da rkinabetonis svetebis

dabetonebisas, rodesac kveTis udidesi zoma 30 sm -ze

naklebia s 0,85

6. monacvleobiTi gayinva da galRoba Obs ix. cxr. 15

7. mzis radiaciisagan daucavi konstruqciebis

egspluatacia IVA klimatur gveraionebSi mzis (o 0,85

radiaciisagan daucavi konstrugciebis egspluatacia

sagarTvelos teritoriaze IVB klimatur  qveraionSi G7a) 0,90

8. winaswari mokumSvis stadia konstrugc iebisaTvis: Os

a) mavTulovani armaturiT:

msubugi betonisaTvis 1,25

sxva saxeobis betonisaTvis 1,10

b) Rerovani armaturiT:

msubugi betonisaTvis 1,30

Sxva saxeobis betonisaTvis 1,20

9. betonis konstrugciebi Gbo 0,90

10. maRali simtkicis betonisagan damzade buli betonis G0 (0,3w)<1

konstrugciebi, 0o koeficientis gaTvaliswinebiT (w-s mniS.
ix. Mnl5p.B

11. ujredovani betonis tenianoba % -Si: G11

10 da naklebi 1,00

25ze meti 0,85

10ze meti, magram 25 -ze naklebi interpol  ac.

12. asawyobi elementeb is pirapirebis dasamonoliTeblad
gamoyenebuli betoni, nakeris sisgisas -naklebi , vidre

elementis kveTis umciresi zomis 1/5 da naklebi 10 sm 12 1,15

* muSaobis pirobebis damatebiTi koeficientis Semotanisas, rac dakavSirebulia,
Sesatyvisi normatiuli do kumentis miTiTebiT (magaliTad, seismuri datvirTvis
mxedvelobaSi miRebisas), gansakuTrebuli datvirTvebis gaTvaliswinebasTan,

koeficienti 02=1,0

SeniSvnebi:

1. poziciebSi t 1,2,6,7,9 da 11 moyvanili betonis muSaobis pirobebis koeficientebi
gaiTvaliswineba s aangariSo winaRobebis R, da Rys gansazRvrisas, me -4
poziciaSi b RpseriS gansazRvris dros, sxva poziciebSi t mxolod Ry-s
gansazRuvrisas.

2. mravaljer ganmeorebadi datvirTvis qveS myofi konstruqgciebisaTvis
koeficienti 2 gaiTvaliswineba simtkiceze gaanga riSebisas, xolo O Lt
gamZleobaze da bzarebis warmogmnaze gaangariSebisas.

3. konstruqgciis winaswari mokumSvis stadiaze gaangariSebisas, koeficienti 2
mxedvelobaSi ar miiReba.

4. betonis muSaobis pirobebis koeficientebi SemohyavT erTmaneTisagan

damoukideblad, @ amave dros maTi namravli ar unda iyos 0,45 -ze naklebi.
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cxrili 14

betonis muSaobis pirobebis koeficienti b1
betonis mdgomareoba mravaljer ganmeorebadi datvirTvis da
betoni tenianobis mixedviT ciklis asimetriis koeficientisaTvis Mo
toli:
00,1 0,2 0,3 0,4 0,5 0,6 | 0,7
1. mZime bunebrivi tenianobis 0,75 0,80 085 | 090| 0,95 | 1,00 1,00
wyalnajeri 0,50 0,60 0,70 | 0,80 | 0,90 | 0,95 | 1,00
2. msubuqi bunebrivi tenianobis 0,60 0,70 0,80 | 0,85 0,90 | 0,95 1,00
wyalnajeri 0,45 0,55 0,65 | 0,75| 0,85 | 0,95 | 1,00
mel4 c xrilSi 'y = Spmin/ Shmax S@dac Spminda Spmax S€Sabamisad umciresi da udidesi

Zabvebia betonSi, Zalvebis cvalebadobis ciklis farglebSi, romlebic
ganisazRvrebian m. 28.kis miTiTebebis Tanaxmad

4. kumSvaze da gaWimvaze betonis drekadobis modulis m niSvneloba E;
miiReba mel6 cxr -is mixedviT. mzis radiaciisagan  daucveli
konstruqciebisTvis, romlebic gankuTvnilia IVA klimatur qveraionSi
muSaobisaTvis, me -16 cxr -Si moyvanili drekadobis E, modulis mniSvneloba
mravldeba koeficientze a7 = 0,85, xolo kons  trugciebisaTvis, romlebic
gankuTvnilia IV~ B cxel da tenian qveraionebSi muSaobisTvis, me -16 cxrilSi
moyvanili drekadobis sawyisi modulis Exts mniSvneloba mravideba
koeficientze &7 = 0,90. betonebisaTvis, romlebic ganicdis monacvleobiT
gayinva-galRobas, me -16 cxrilSi moyvanili drekadobis sawyisi E, modulis
mniSvneloba unda gamravlides me  -15 cxrilSi moyvanili muSaobis pirobebis
s Koeficientze.

cxrili 15
egspluataciis pirobebi gare haeris betonis muSaobis pirobebis
saangariSo zamTris koeficie  nti monacvleobiT
temperatura  0C gayinva-galRobis dros
mZime da msubugi da
wvrilmarcvlo - | daforovnebuli
vani betoni betoni
monacvleobiTi gayinva -galRoba
a) wyalnajer mdgomareobasSi minus 20-idan
minus 40-is CaTvliT 0,85 0,90
minus 5-dan
minus 20-is CaTvliT 0,90 1,0
minus 5-ze maRla 0,95 1,0
b) epizoduri wyalnajerobis minus 20-idan
pirobebSi minus 40-is CaTvliT 1,0 1,0
SeniSvnebi:
1. gare haeris zamTris sa angariSo temperatura miiReba m.3 p.10 miTiTebebis mixedviT
2. me9 cxrilTan SedarebiT ufro maRali yinvamede gobis markis SemTxvevaSi me -15
cxrilis monacemebi SeiZleba 0,05 AT gaizardos gadametebis TiToeuli safexuris

Sesabamisad, magram ara umetes erTisa

Tu gvaqvs monacemebi cementis xarisxze, betonis Sedgenilobaze, damzadebis

pirobebze da a.S. dasaSvebia drekad obis sawyisi modulis sxva, dadgenili
wesiT SeTanxmebul mniSvnelobaTa miReba.
5. temperaturuli wrfivi deformaciebis koeficienti apt temperaturis

cvlilebas minus 40 0C-dan plus 50 9C-mde damokidebulia betonis saxeobaze
da miiReba toli:
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a) mZime, wvrilmarcvlova ni da msubuqi betonebisaTvis, wvril mkvriv
Semvsebze- 1 010° 0 C%

b) msubugi betonisaTvis, wvril forovan Semvsebze £ 0,7010°0 CL

g) ujredovani da daforovnebuli betonisaTvis £ 0,801050ClL

6. monacemebis arsebobisas: Semvsebis mineralogiur Sedgenilobaze,
cementis xarjze, betonis wyalnajerobis xarisxze, yinvamedegobaze da a.S.,
dasaSvebia dadgenili wesiT dasabuTebuli, apt koeficientis sxva
mniSvnelobebis gamoyeneba.

7. betonis ganivi deformaciebis sawyisi koeficienti (puasonis

koeficienti) yv ela saxis betonebisTvis miiReba 0,2 -is toli, xolo betonis
Zvris moduli G Lt toli me -16 cxrilSi moyvanili drekadobis sawyisi
modulis mniSvnelobebis 0,4 -isa.

Mmuxli 9. armatura
1. rkinabetonis konstrugciebis daarmaturebisaTvis gamoyenebul unda
ignes armat ura, romelic pasuxobs Sesabamis saxelmwifo standarts an
dadgenili wesiT damtkicebul tegnikur pirobebs da ekuTvnis Semdegi
saxeobebidan erT -erTs:
a) Rerovani saarmatur o foladi:

a.a) cxlad  glinuli £ gluvi  A-l klasis, perioduli profilisa A-ll
Ac-ll, A-ll, A-IV, A-V, A-VI Klasis;

a.b) Termulad da Termomeganikurad ganmtkicebuli £ perioduli
profilisa A+-lIC, A+-IV, A+-IVC, Ar-IVK, A+V, At-VK, A+-VCK, At-VI, A+-VIK da

At-VIl klasebis;
b) mavTulovani saarmatur o foladi:
g) saarmatur o civnaWimi mavTuli:

g.a) Cveulebrivi -perioduli profilisa Bp-1 klasis;

g.b) maRali simtkicis t gluvi  B-ll klasis, perioduli profilis Bp-1I
klasis;

d) saarmatur o bagirebi -spiraluri SvidmavTuliani K-7 Klasis,
cxrametmavTuliani K-19 Klasis;

2. Casatanebeli detalebisa da SemaerTebeli zedebisTvis miiReba
Sesabamisi markebis naxSirbadovani foladis naglini danarTi 2 -is
mixedviT. rkinabetonis konstruqciebSi dasaSvebia samSeneblo industriis
sawarmoebSi gamoWimviT ganmtkicebuli A-lllg klasis Rerovani armaturis
gamoyeneba (wagrZelebisa da Za bvebis kontroliT an mxolod wagrZelebis
kontroliT). agreTve, konstruqciul armaturad L B-l1 klasis, Cveulebrivi,
gluvi mavTulis gamoyeneba. mrewvelobaSi aTvisebuli axali saxeobis
armaturis gamoyeneba SeTanxmebuli unda ignes dadgenili wesiT.

SeniSvnebi:

a) Zabvebis qveS koroziuli daskdomisadmi maRali medegobis Termulad da

Termomeqganikurad ganmtkicebuli Rerovani armaturis klasebis aR niSvnaSi emateba
aso K (magaliTad, A:-IVK); SeduRebadisa aso t C (magaliTad A-IVC); SeduRebadi
da Zabvebis qveS koroziuli dabzar visadmi maRali medegobisas b asoebi CK

(magaliTad, A1-VCK).
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cxrili 16

betonis drekadobis sawyisi modulebi kumSvisa da gaWimvisas

E,10° simtkicis mixedviT kumSvaze betonis

betoni klasisaTvis
Bl1 | B15| B2 | B25| B35 | B5 | B7,5 | B10| B12,5| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
mZime: - - - - 9,50 | 13.0 16,0 | 18,0| 21.0 | 23,0 | 27.0| 30.0| 32.,5| 34.5| 36.0| 37,5| 39.0| 39.5| 40,0
bunebrivi gamyarebis 96,9 | 133| 163 | 184 | 214 235 | 175| 306 | 331| 352 | 367 | 382 | 398 | 403 | 408
Termulad damuSav ebuli - - - - 850 | 115 145 | 16,0 190 | 205 | 24,0| 27,0| 29.0| 31,0| 32,5| 34.0| 35,5| 35,5| 36.0
atmosferuli wnevis as 86,7 | 117 | 148 | 163 | 194 209 | 245 | 275 | 296 | 316 | 332 | 347 | 362 | 362 | 367
- - - - 700 | 98 | 120 | 135| 160 | 17.0 | 20.0| 22,5| 24,5| 26.0| 27.0| 28.0| 29.0| 29,5| 30.0
avtoklavuri gamyarebis 71,4 | 99,5| 122 | 138 | 163 173 | 204 | 230 | 250 | 265 | 275 | 285 | 296 | 301 | 306
wvrilmarcvlovani jgufebis: - - - - 7.0 10,0 135 15,55| 175 19,5 | 22,0| 24,0 26,0| 27.,5| 28,5 - - - -
- . 71,4 | 102 | 138 | 158 | 178 19 | 224 | 245 | 265 | 280 | 291
da - bunebrivi gamyarebis
Termulad damuSavebuli ) ) ) ) 6.5 90 | 125|140 155 | 170 200| 21.5) 23,0} 24.0| 24,5 - ) ) B
atmosferuli wnevis as 86,3 | 91,8| 127 | 143 | 158 173 | 204 | 219 | 235 | 245 | 250
1b - bunebrivi gamyarebis - - - - 6,50 | 9,00| 12,5 | 14,0 155 | 17,0 | 20,0| 21,5| 23,0 - - - - - -
86,3 | 91,8| 127 | 143 | 158 173 | 204 | 219 | 235
Termulad d_amung ebuli _ _ _ _ 5,50 | 8,0 115 | 13,0| 145 15,5 | 17,5| 19.0] 20,5 _ _ _ _ - _
atmos feruliwnevis ~ as 56,1 | 81,6/ 117 | 133| 148 | 158 | 178 | 194 | 209
- : - - - - - - - - - 16,5 | 18,0| 19.,5| 21.0| 22,0| 23.0| 23.,5| 24.0| 24,5| 25.0
g -avtoklavuri gamyarebis 168 | 184 | 199 | 214 | 224 | 235 | 240 | 240 | 250 | 255
msubugqi da daforov nebuli
saS. simkvrivis markebis
mixedviT: - - - 4,00 | 450 | 5,00| 5,50 - - - - - - - - - - - -
D800 40,8 | 45,9 | 51,0| 56,1
D 1000 - - - 5,00 | 550 | 6,30| 7.20 | 8,00| 8.40 - - - - - - - - - -
51,0 | 56,1 | 64,2| 73,4 | 81,6| 85,7
D 1200 - - - 6.00 | 6,70 | 7.60| 870 | 9,50| 10,0 | 105 | - - - - - - - - -
61,2 | 68,3 | 77,5| 88,7 | 96,9| 102 107
D 1400 - - - 7.0 7.8 88| 10,0 | 11.0f 11,7 | 125 | 13,5| 145| 155| - - - - - -
71,4 79,5 | 89,7| 102 112 119 127 138 | 148 | 158
D 1600 - - - - 9,0 | 10,0| 115 | 125| 135 | 14,0 | 155| 16,5| 17.5| 18,0 - - - - -
91,8 | 102 117 | 127 135 143 158 | 168 | 178 | 184
D 1800 - - - - - 11,21 13,0 | 140| 14,7 | 155 | 17,0| 185| 19,5| 20,5| 21.0| - - - -
114| 153 | 143 | 150 158 | 173 | 189 | 199 | 209 | 214
D 2000 - - - - - - 145 | 16.0| 17,0 | 18,0 | 19,5| 21,0| 22,0| 23.0| 23,5| - - - -
148 | 163 | 173 184 | 199 | 214 | 224 | 235 | 240
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cxrili 16 (gagrZeleba)

betonis drekadobis sawyisi modulebi kumSvisa da gaWimvisas E,10° simtkicis mixedviT kumSvaze betonis
betoni klasisaTvis
Bl | B15| B2 | B25 | B35 | B5 | B7,5 | B10 | B125| B15 | B20 | B25 | B30 | B35 | B40 | B45 | B50 | B55 | B60
ujredovani avtoklavuri
gamyarebis saSualo simkv -
rive markebis mixedviT: 1,10| 1.40 - - - - - - - - - - - - - - - - -
D 500 11,2| 14,3
D 600 140| 170 | 1.80| 210 - - - - - - - - - - - - - - -
14,3| 17,3 | 18,4 21,4
D 700 - 1,90 | 2,20| 2,50 | 290 | - - - - - - - - - - - - - -
19,4 | 22,4| 255 | 29,6
D 800 - - - 290 | 3.40 | 4.00 - - - - - - - - - - - - -
29,6 | 34,7 | 40,8
D 900 - - - - 3.80 | 450| 5.50 - - - - - - - - - - - -
38,8 | 45,9| 56,1
D 1000 - - - - - 5,00| 6,00 | 7,00 - - - - - - - - - - -
51,0/ 612 | 71,4
D 1100 - - - - - - 6.80 | 7.90| 8,30 | 8,60 - - - - - - - - -
69,3 | 80,6| 84,6 | 87,7
D 1200 - - - - - - - 8.40| 8,80 | 9.30 - - - - - - - - -
85,7| 89,7 | 948
SeniSvnebi:
1. wiladebis xazis zemoT mniSvnelobebi miTiTebulia mgpa -Si, x azis qvemoT _ kgZ/sm-Si
2. wvrilmarcvlovani betonis jgufebi m.7@-Sia moyvanili
3. msubugi, ujredovani da daforovnebuli betonebisaTvis, maTi saSualo simkvrivis Sualeduri mniSvnelobebisas, drekadobis sawyisi
modulis sidideebi miiReba wrfivi interpolaciiT
4. ara avtoklavuri gamyarebis ujredova ni betonisTvis E, mniSvnelobebi miiReb a, rogorc avtoklavuri gamyarebis betonebisaTvis, maTi
0,5 koeficientze gamravlebiT
5. damZabavi betonisaTvis  Ep,-s mniSvnelobebi  miiReba igive, rac mZime betonebisaTvis, misi gamravlebiT koef icientze a =0,56 + 0,006 B.
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b) cxlad glinuli Rerovani armaturis klasis aRniSvnaSi aso B

gamoyenebulia gamoWimviT ganmtkicebis SemTxvevaSi (magaliTad, A-lllg),
xolo aso c L specialuri daniSnulebis armaturisaTvis (magaliTad, Ac-1).
g) winamdebare nor meb Si gamoyenebulia Semdetgi

nebismieri saxeobis, diametrisa da profilis armaturis aRsaniSnavad,
imisagan damoukideblad miewodeba igi wnulebis Tu xveulebis (gorglebis)
saxi T; i di é&)neTu rwinaswar gansakuTrebiT daTgmuli ar aris,
aRniSnavs Reros nominalur diametrs.
3. saarmaturo foladis SerCeva unda warmoebdes konstruqciis tipis,

winaswari daZabvis arsebobis, agreTve, Senobebisa da nagebobebis agebisa da
egspluataciis pirobebisagan damokidebulebiT m.9p.4m.9p.12is miTiTebebis
Sesabamisad da armaturis klasebis, diametris da a.S. mixedviT unifikaciis
gaTvaliswinebiT.

4. dauZabavi rkinabetonis konstruqciebis armaturisTvis miiReba:

a) A-lll da AtIlIC klasis Rerovani armatura L grzivi da ganivi
armaturisTvis;

b) A+-IVC klasis Rerovani a rmatura L grZivi armaturisTvis;

g) Bp-l klasis saarmaturo mavTuli b karkasebSi ganivi armaturis
saxiT da SeduRebul badeebSi;

d) A-l, A-ll da Ac-ll klasis Rerovani armatura L ganivi armaturisTvis,
agreTve grZivi armaturisTvis, Tu dauZabavi armaturis sxva saxeo bebis
gamoyeneba SeuZlebelia;

e) A-IV, A+IV da ArIVK Kklasis Rerovani armatura £ Sekruli

karkasebisa da badeebis grZivi armaturisTvis;

v) A-V, Ar-V, Ar-VK, A+-VCK, A-VI, A+-VIl, At-VIl Kklasebis Rerovani
armatura £ grZivi SekumSuli armaturisTvis, agreTve g rZivi SekumSuli da
gaWimuli armaturisTvis konstrugciebis Sereuli daarmaturebisas (maTSi
daZabuli da dauZabavi armaturis arsebobis SemTxvevaSi), Sekrul
karkasebsa da badeebSi.

5. rkinabetonis  konstruqciebis dauZabavi armaturis saxiT

dasaSvebia A-lllg klasis armaturis gamoyeneba Sekrul i karkasebis da
badeebis grzivi gaWimuli armaturisTvis. A-lll; A+-NlIC, A+-IVC, Bp-l, A-l, A-Il, Ac-
Il klasebis armatur a gama yeneba SeduRebul karkasebsa da badeebSi.

6. gazebis, siTxeebisa da fxvieri sxeulebis wnevis qveS myof dauZabav
konstruqciebSi gamoyenebul unda ignes A-l, A-ll, A-lll da A+-llIC klasebis
Rerovani armatura da Bp-I klasis saarmaturo mavTuli.

7. winaswar daZabuli konstruqciebis daZabuli armaturis saxiT unda

ignes gamoyenebuli:

a) Rerovani armatura A-V, At-V, Ar-VK, A1-VCK, A-VI, Ar-VIK, A+-VI
klasebis;

b) saarmaturo mavTuli B-II, Bp-Il klasisa da saarmaturo bagirebi K-7
da K-19 klasisa.

8. daZabuli armaturis saxiT dasaSvebia Rerovani armaturis
gamoyeneba A-1IV, A+IV, A+IVC, ArIVK, A-lllg Kklasebis. 12 m -de sigrZis
konstruqciebSi upiratesad unda ignes gamoyenebuli Rerovani armatura At-
VIl, At-VI da At-V klasebisa. (SeniSvna. B7,5B12,5 klasis msubugi betonisagan
damzadebuli winaswar daZabuli konstrugciebis dasaarmatureblad
gamoyenebul unda ignes  A-IV, A1V, A+-IVC, Ar-IVK da A-lllg klasis Rerovani
armatura) .



9. air ebis, siTxeebisa da fxvieri sxeulebis z emogmedebis gqveS myofi
winaswar daZabuli rkinabetonis elementebisTvis daZabuli armaturis
saxiT gamoyenebul unda ignes:

a) saarmaturo mavTuli B-Il, Bp-Il klasis da K-7 da K-19 Klasis
bagirebi;

b) Rerovani armatura A-V, At-V, At+-VK, At-VCK, A-VI, A+-VI, A+-VIK, At-VII
klasebis;

g) Rerovani armatura A-IV, A+-IV, A+-IVK da At-IVC klasebis;

10. aseT konstruqciebSi dasaSvebia agreTve A-lllg klasis armaturis
gamoyeneba agresiul garemoSi muSaobisaTvis gankuTvnili konstruqgciebis
daZabuli armaturisTvis upiratesad unda gamoiyenebodes AAIV klasis

armatura, agreTve  At-VIK, At-VK, AT-VCK, AT-IVK.

11. gaangariSebiT saWiro armaturisTvis foladis saxeobisa da
markis, agreTve, C asatanebeli detalebisaTvis gaglinuli foladis
SerCevisas gaTvaliswinebul unda ignes konstruqciebis eqspluataciis
temperaturuli pirobebi da datvirTvis xasiaTi.

12. rkinabetonis da betonis konstrugciebis asawyobi elementebis
samontaJo (asawevi) maryuJebisTvi s gamoyenebul unda iq nes cxlad glinuli
A-l da Ac-ll klasis saarmaturo foladi

13. winamdebare normebSi, SemdgomsSi, iseT SemTxvevebSi, rodesac
savaldebulo ar aris Rerovani armaturis konkretuli saxeobis (cxlad

glinuli , Termomeganikurad ganmtkicebuli) miTiTe ba, misi aRniSvnisaTvis
gamoyenebulia cxlad glinuli Rerovani saarmaturo foladis Sesabamisi
foladis klasis aRniSvna (magaliTad, A-V klasi s qveS igulisxmeba

armatura  A-V, Ar-V, Ar-VK, A1-VCK).

muxli 1Q armaturis normatiuli da saangariSo maxasiaTeblebi

1. armaturis normatiul Rsn winaRobad miiReba umciresi
kontrolirebadi mniSvnelobebi:

a) Rerovani armaturisaTvis, maRali simtkicis mavTulisa da

saarmaturo bagirebisaTvis bt fizikuri an pirobiTi denadobis zRvari
(romelic tolia 0,2% narCeni fardobiTi wagr Zelebis Sesabamisi Zabvebis
mniSvnelobisa);

b) Cveulebrivi saarmaturo mavTulebisaTvis t Zabvebi, toli 0,75

droebiTi winaRobisa gawyvetaze, romelic ganisazRvreba, rogorc fardoba
gamwyveti Zalvisa armaturis kveTis nominalur farTobTan.

2. armaturis miTiTebul I sakontrolo maxasiaTeblebi miiReba
saxelmwifo standartebis an tegnikuri pirobebis Sesabamisad saarmaturo
foladze da garantirebulia aranakleb 0,95 albaTobiT. Rerovani da
mavTulovani armaturis ZiriTadi saxeobebis normatiuli Rsn winaRobebi

macemulia Sesabamsad cxr. 17 da 18 -Si.
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cxrili 17

Rerovani armatura, normatiuli winaRobebi gaWimvaze Rsn da saangariSo
klasebis winaRobebi gaWimvaze meore jgufis zRvruli
mdgomareobebisTvis, Rs,semgpa (kgZ/s®)
A-l 235(2400)
A-ll 295(3000)
A-llI 390(4000)
A-lll g 540(5500)
A-IV 590(6000)
A-V 785(8000)
A-VI 980(10000)
Ar-VII 1175(12000)
SeniSvna. armaturis klasebis aRniSvnha £ m.9p: Sesabamisad
cxrili 18
mavTulovani armaturis normatiuli winaRobebi gaWimvaze Rsn da
armatura, diametri, mm saangariSo winaRobebi gaWimvaze meore jgufis
klasebis zRvruli mdgomareobebisTvis, Rs,semgpa (kgZ/sR)
Bp-I 3 410(4200)
4 405(4150)
5 395(4050)
B-II 3 1490(15200)
4 1410(14400)
5 1335(13600)
6 1255(12800)
7 1175(12000)
8 1100(11200)
Bp-II 3 1460(14990
4 1370(14000)
5 1255(12800)
6 1175(12000)
7 1100(11200)
8 1020(10400)
K-7 6 1450(14800)
9 1370(14000)
12 1335(13600)
15 1295(13200)
K-19 14 1410(14400)
3. armaturis saangariSo Rs winaRobebi gaWimvaze pirveli da meore

jg ufis zRvruli mdgomareobebis mixedviT

Rsn
Rs= — , (10)

&
sadac, g £ armaturis saimedoobis koeficienti, miiReba cxr. 19 -dan.
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cxrili 19

armatura

armaturis saimedoobis koeficienti g konstruqciis
zRvruli mdgomareobebis mixedviT gaangariSebisas

pirveli jgufis meore jgufis

Rerovani, klasebis
A-l, A-ll 1,05 1,00
A-lll diametriT, mm

6-8 1,10 1,00

1040 1,07 1,00
A-IV, A-V 1,15 1,00
A-VI, A+-VII 1,20 1,00
A-lllg kontroliT:
wagrZelebisa da Zabvebis 1,10 1,00
mxolod wagrZelebis 1,20 1,00
mavTulovani, klasebis
Bp-I 1,10 1,00
B-Il, Bp-lI 1,20 1,00
K-7, K-19 1,20 1,00

SeniSvna. aramturis k  lasebis aRniSvnebi miRebulia m.9p.1

-is Sesabamisad

cxrili 20

Rerovani armatura,

armaturis saangariSo winaRobebi pirveli jgufis

klasebis zR vruli mdgomareobebisaTvis, mgpa (kgZ/sm 2
gaWimvaze kumSvaze
grZivi Rs ganivi (caluRebis da Rsc
aRunuli Reroebis) Rsw
A-l 225(2300) 175(1800) 225300)
A-ll 280(2850) 225(2300) 280(2850)
A-lll diametriT, mm:
6-8 355(3600) 285*(2900) 355(3600)
1040 365(3750) 290%(3000) 265(3750)
A-IV 510(5200) 405(4150) 450(4600)**
A-V 680(6950) 545(5550) 500(5100)**
A-VI 815(8300) 650(6650) 500(5100)**
AT-VII 980(10000) 785(8000) 500(5100)**
A-lll g kontroliT:
wagrZelebisa da Zabvebis 490(5000) 390(4000) 200(2000)
mxolod wagrZelebis 450(4600) 360(3700) 200(2000)
* SeduRebul karkasebSi A-lll klasis armaturisagan damzadebul caluRebisaTvis , romelTa

diametri  grZivi Reroebis
kgZ/sn®) toli
* miTiTebuli
damzadebuli
miTiTebuli datvirTvebi

konstruqciebisaTvis

diametris

R mniSvnelobebi
konstruqciebisaTvis
; exXr . 13Si m 2b-Si miTiTebuli
miiReba Rsc = 400 mgpa ujredovani

1/3ze naklebia , Rgw mniSvnel oba miiReba 255 mgpa(2600

miiReba mZime wvrilmarcvlovani da msubugi betonisagan
, Tu gaangariSebaSi gaiTvaliswineba cxr . 13Si m 2aSi
datvirTvebis gaTvaliswinebisas

da daforovnebuli betonebisagan = damzadebuli

yvela SemTxvevaSi miRebuli unda iyos Rg =400 mgpa(4100 kgZ/sn¥)
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Rerovani da mavTulovani armaturis ZiriTadi saxeobebisaTvis  armaturis
saangariSo  winaRobebi gaWimvaze (damrgvalebiT ) konstrugciebis pirveli
jogufis zRvrul mdgomareobaTa mixedviT gaangariSebisas mocemulia  cxr .
20 da 21Si Sesabamisad xolo meore jgufis zRvrul mdgomareobaTa
mixedviT gaangariSebisas +t cxr .17 da 18Si.

4. armaturis saangariSo Rsc winaRobebi kumSvaze pirveli jgufis
zRvrul mdgomareobaTa mixedviT gaangariSebisaTvis , armaturis betonTan
SeWidulobis uzrunvelyofis pirobebSi miiReba cxr . 20 da 2Ldan.
mokumSvis stadiaze  konstruqciis gaangariSe bisas R, mniSvneloba miiReba

armaturisTvis
betonsa

ara umetes 330 mgpa xolo  A-lllg klasis
rodesac ar arsebobs SeWiduloba
mniSvneloba miiReba nulis  toli
5. armaturis saangariSo
mdgomareobebisaTvis icvleba

pirobebis Gi koeficientebze

£ 170 mgpas toli
da armaturas Soris , Rsc

winaRobebi  pirveli jgufis ZRvrul i
(mcirdeba an izrdeba ) Sesabamisi muSaobis

gamravlebis gziT , rac iTvaliswinebs

daRlilobisagan rRvevis saSiSroebas , kveTSi Zabvebis  araTanabar
ganawilebas , daankerebis pirobebs , garemomcveli betonis dabal simtkices
da aS., an armaturis muSaobas denadobis  pirobiT zRvarze  maRali
Zabvebisas, foladis Tvisebebis cvlilebas damzadebis pirobebis gamo da
as.
cxrili 21
mavTulovani armaturis armaturis saangariSo winaRobebi pi rveli jgufis
armatura, diametri, zRvruli mdgomareobebisaTvis, mgpa (kgZ/sm 2)
klasebi mm gaWimvaze kumSvaze
grzivi ganivi armaturisaTvis Rsc
armaturisaT - | (caluRebi da aRunuli
vis Rs Reroebi) Rsw
Bp-| 35 410(4200) 290(3000)* 375(3850)
B-II 3 1240(12650) 990(10100) 400(4000)
4 1180(12000) 940(9600) 400(4000)
5 110(11300) 890(9000) 400(4000)
6 1050(10600) 835(8550) 400(4000)
7 980(10000) 785(8000) 400(4000)
8 915(9300) 730(7450) 400(4000)
Bp-Il 3 1215(12400) 970(990) 400(4000)
4 1145(11700) 915(9350) 400(4000)
5 1045(10700) 835(8500) 400(4000)
6 980(10000) 785(8000) 400(4000)
7 915(9300) 730(7450) 400(4000)
8 850(8700) 680(6950) 400(4000)
K-7 6 1210(12300) 965(9850) 400(4000)
9 1145(116500 915(9350) 400(4000)
12 1110(11300) 890(9050) 400(4000)
15 1080(11000) 865(8800) 400(4000)
K-19 14 1175(12000) 940(9600) 400(4000)

* - SeduRebul karkasebSi gamoyenebis SemTxvevaSi




armaturis saangariSo winaRobebi meore jgufis zRvruli mdgomareobebis

mixedviT gaangariSebisas Rs,ser miiReba koeficientiT g = 1,0. ganivi
armaturis (caluRebisa da aRunuli armaturis) saangariSo Rsw winaRobebi
Rs-Tan SedarebiT mcirdeba muSaobis pirobebis koeficientebze &1 da go-ze

gadamravlebis gziT:

a) gs1 = 0,8 koeficientze, armaturis saxeobisa da klasis miuxedavad,
romelic iTvaliswinebs armaturaSi Zabvebis araTanabar ganawilebas
gansaxilveli kveTis sigrZeze;

b) A-lll klasis Rerovani armaturisaTvis, romlis diametri naklebia

grZivi  Reroebis diametris  1/3 -ze da Bp-l  klasis mavTulovani
armaturisaTvis SeduRebuli karkasebis SemadgenlobaSi E o2 = 09
koeficientze  , romelic iTvaliswinebs SeduRebiT SeerTebis SesaZlo myife
rRvevas.

6. zemoxsenebuli muSaobis pirobebis 61 da o2 koeficientebis
gaTvaliswinebiT ganivi armaturis (caluRebisa da aRunuli armaturis)
saangariSo Rsw winaRobebi gaWimvaze, moyvanilia cxr. 20 da 2 1-Si. garda
amisa, Rs, Ry, Rsw SaangariSo winaRobebi Sesabamis SemTxvevebSi mravideba
armaturis muSaobis pirobebis koeficientebze cxr. 22 -24 da 25 Tanaxmad.

7. Zabvebis gadacemis zonis |, sigrZe uankero daZabuli armaturisTvis
ganisazRvreba formuliT:

+1, |d, (11)

sadac, w, da |, miiReba cx r. 26 -is mixedviT. = Ry, mniSvnelobaSi, saWiroebis

SemTxvevaSi Seitanen betonis muSaobis pirobebis koeficientebs, garda Ot
sa. Ssp  sidide (11) formulaSi miiReba: elementebis simtkiceze
gaangariSebisas t Rs da ssp mniSvnelobebidan udidesis toli; elementebis
bzarmedegobaze gaangariSebisas L ssp mniSvnelobis toli. aq Ssp MiiReba
pirveli danakargebis gaTvaliswinebiT dan. 1 15 poz. mixedviT. b jgufis
wvrilmarcvlovani betonis da msubugi betonisagan (garda B7,5B12,5
klasis) wuvrilforovan Semvsebze damzad ebul elementebSi w, da I,
mniSvnelobebi 1.2 -jer diddeba cxr. 26 -Si moyvanilTan SedarebiT. momkumSavi
Zalvis betonze myisieri gadacemis SemTxvevaSi perioduli profilis

Rerovani armaturisTvis w, da | diddeba 1,25 -jer. Zalvis myisieri gadacema
dauSvebelia, r odesac Reroebis diametri 18 mm aRemateba. lb, mniSvneloba

miiReba aranaklebi 15 d vyvela klasis perioduli profilis Rerovani
armaturisTvis. momkumSavi Zalvis betonze myisieri gadacemisas Zabvebis
gadacemis zonis dasawyisi mavTulovani armaturisaTvis miiReba ele mentis
torsidan 0,25 |, manZilze (garda maRali simtkicis Bp-Il klasis mavTulovani
armaturisa, romelsac Camagrebis zonaSi agvs Sinagani ankerebi).

8. armaturis Es drekadobis modulis mniSvnelobebi miiReba cxr. 27 -
dan.
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cxrili 22

fagtorebi, romlebic armaturis armaturis armaturis muSaobis pirobebis
ganapirobebs armatu - maxasiaTebeli klasi koeficienti
ris muSaobis pirobe - pirobiTi ricxviTi
bis koeficientis gamo - aRniSvna mniSvneloba
yenebas
1. armaturis muSaoba ganivi klasisagan 1 ix. m.10p.5
ganivi Zalebis mogme - damoukide -
debaze blad
2. armaturis Sedu - ganivi A-lll da Bp- O igive
Rebuli nakerebis ar -
seboba ganivi Zalebis
mogmedebisas
3. mravaljer ganmeore - | grZividagani - klasisagan O3 ix. cxr. 23
badi datvirTva Vi damoukide -
blad
4. SeduRebuli nakere - grZividagani - A-l, A-ll, O ix. cxr. 24
bis arseboba mraval - vi armaturis A-lll, A-lV,
jer ganmeorebadi dat - SeduRebiT Se - A-V
virTvis SemTxvevaSi erTebebis arse -
bobisas
5. Zabvebis gadacemis grZividaZa - klasisagan Os Ix/1p
zona uankero armatu - buli damoukide - Ix/lan
risaTvis_ da dauZabayi grzZivi _ blad | xtmanZili Zabvebis
armaturis daankerebi S dauZabavi gadacemis Z0nis
zona dasawyisidan gansa -
xilvel kveTamde;
| p, | an LSesabamisad
sigrZe Zabvebis ga -
dacemis zonisa da
armaturis daanke -
rebis zonis (ix. Mm10
p.5dam.45p8
6. maRali simtkicis grzivi A-IV, A-V, Os6 ml5 p.4is miTiTebebis
armaturis muSaoba gawWimuli A-VI, B-II, Bp- Tanaxmad
pirobiTi denadobis I, At-VIl, K-7,
zRvars zemoT daZa - K-19
bulobis dros
7. B7,5 da masze da - ganivi A-l, Bp-l 07 0,8
bali klasis msubu qi
betonis elementebi
8. elementebi ujre - grzZivi klasisagan Os 190+4®
dovani  betonebisagan SekumsSuli damoukide - Yiblhls ¢ 1
B7,5da dabali klasis blad Rec
o 25B
ganivi By ¢ 1
Rew
9. armaturis damcavi grzivi igive Go ix. cxr. 25
safari ujredovani SekumSuli
betonis elementebi -
saTvis
SeniSvnebi: 1. koeficienti Oz da gy am cxrilis 3 da 4 poziciebidan gaiTvaliswineba
mxolod gamZleobaze gaangariSebis dros ; armaturisaTvis , romelsac aqvs SeduRebuli
nakerebi , aRniSnuli  koeficientebi gaiTvaliswineba  erTdroulad
2. koeficienti G5 poz.5 mocemuli cxrilisa, Seiyvaneba garda saangariSo winaRoba Rssa,
agreTve armaturis winaswar Ssp ZabvebSi.
3. am cxrilSi poz.8 -s formulebSi Rsc da Ry, mniSwnelobebi mocemulia mgpa -Si. (B-s

mniSvneloba ix.m7.1a)
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cxrili 23

armaturis muSaobis pirobebis &3 koeficienti
armaturis klasi datvirTvis mravaljeradi ganmeorebisas ciklis
asimetriis koeficientiT rs toli
-0,1 | -0,2 0 02| 04| 07| 081 0,9 1,0
A-l 0,41 | 063| 0,70| 0,77| 0,90| 1,00| 1,00 1,00| 1,00
A-ll 0,42 |0,51/|0,55 (0,60 (0,690,933 |1,00]|1,00 1,00
A-llI
diametriT, mm:
6-8 0,33 | 0,38| 0,42| 0,47| 0,57| 0,85| 0,95| 1,00| 1,00
10-40 0,31 | 0,36 0,40| 0,45| 0,55| 0,81| 0,91| 0,95| 1,00
A-IV - - - - 0,38| 0,72 0,91| 0,96 | 1,00
A-V - - - - 0,27| 0,55| 0,69| 0,87 | 1,00
A-VI - - - - 0,19| 0,53| 0,67 | 0,87 | 1,00
AVl - - - - 0,15| 0,40| 0,60 | 0,80| 1,00
Bp-11 - - - - - 0,67| 0,82| 0,91| 1,00
B-lI - - - - - 0,77 0,97 | 1,00| 1,00
K-7 diametriT, mm:
6da9 - - - - - 0,77 0,92| 1,00| 1,00
12da 15 - - - - - 0,68| 0,84 | 1,00| 1,00
K-19 diametriT 14 - - - - - 0,63| 0,77 0,96 | 1,00
Bp-I - - 0,56 0,71| 0,85 0,94 | 1,00| 1,00| 1,00
A-lll B kontroliT:
wagrZelebisa da Zabvebis - - - - 0,41| 0,66| 0,84 | 1,00| 1,00
mxolod wagrZeleb is - - - - 0,46 | 0,73| 0,93| 1,00| 1,00
cxr. 23 -Si miRebuli aRvniSnebi: I's=Ssmin/ Ssmax Sadac Ssmin Ssmax Sesabamisad

umciresi da udidesi Zabvebia armaturaSi datvirTvis cvalebadobis ciklis
farglebSi, ganisazR vreba m. 28p.lis Tanaxmad.

SeniSvha: mZme betonze damzadebuli winaswar daZabuli Runvadi elementebis
gaangariSebisas, grZivi armaturisaTvis miiReba:
I\/Imin
rs= 0,3 rodesac 0 ¢ %% ¢ 02
Mmax
Mmin IVlmin
r«=0,15+ 0,8 2% ,rodesac 0,2 < %% ¢ 0,75;
Mmax I\/Imax
I\/Imin Mmin
rs= %% , rodesac i >0,75,
Mmax Mmax

sadac Mpyn Mmax Sesabamisad umciresi da udidesi mRunavi momentebia elementis
saangariSo kveTSi datvirTvis cvalebadobis ciklis farglebSi
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cxrili 24

armatu - Sedu- armaturis muSaobis pirobebis G4 koeficienti mravaljer
ris RebiT ganmeorebadi datvirTvebisas , rodesac  asimetriis ciklis
klasi SeerTe - koeficienti  r toli a
bebis 0 0.2 0,4 0,7 08 0,9 1,0
joufi
A-l, A-ll 1 0,90 095 1,00 1,00 1,00 1,00 1,00
2 0,65 0,70 0,75 0,90 1,00 1,00 1,00
3 0,25 0,30 0,35 0,50 0,65 0,85 1,00
A-lll 1 0,90 0,95 1,00 1,00 1,00 1,00 1,00
2 0,60 0,65 0,65 0,70 0,75 0,85 1,00
3 0,20 0,25 0,30 0,45 0,60 0,80 1,00
A-IV 1 - - 0,95 0,95 1,00 1,00 1,00
2 - - 0,75 0,75 0,80 0,90 1,00
3 - - 0,3 0,35 0,55 0,70 1,00
A-V 1 - - 0,95 0,95 1,00 1,00 1,00
cxlad 2 - - 0,75 0,75 0,80 0,90 1,00
glinu - 3 - - 0,35 0,40 0,50 0,70 1,00
li
SeniSvnebi:
1. cxrilSi mocemul SeduRebiT SeerTebis jgufebSi Sedis SeduRebis is t ipebi,
romlebic daiSveba gamZleobaze gasaangariSebeli  konstrugciebisaTvis
jgufi 1 _  horizontaluri pirapira £ kontaqturi SeduReba Semdgomi
meganikuri damuSavebiT; SesaduRebeli Reroebis diametrebis Sefardeba
d1/d2:O,5 ..... 1,0;
jgufi 2 oo Reros jvaredini , kontagtur _wertilovani SeduReba;
horizontaluri pirapira SeduRebebi: kontaqturi , erTeleqgtrodiani abazanuri
naxevradavtomaturi abazanuri dawnexili fxvnilis mavTuliT an flusiT ;
vertikaluri mimarTulebis Reroebis  xeliT rkaluri SeduReba mravalSriani
nakerebiT . SesaduRebeli Reroebis diametrebis Sefardeba dy/d,=1,0.
jgufi 3 _ sami Reros jvaredini, kontaqtur _ wertilovani SeduReba; xeliT
rkaluri SeduReba wertilovani moWidebiT an mokle Reroebis sadebebiT,;
naxevradavtomaturi abazanuri SeduReba foladi s varclisebur inventarul
formebSi. SesaduRebeli Reroebis diametrebis Sefardeba d,/d,=0,5.....1,0;
2. cxrilSi G4 MniSvnelobebi mocemulia 20 mm  -de diametris armaturisaTvis ;
3. g4 koeficientebis mniSvnelobebi unda Semcirdes 5% -iT 20 -32 mm diametrebis da

10%-iT 32 mm-ze didi diametrebis ReroebisaTvis

cxrili 25
muSaobis pirobebis g, koeficienti
damcavi safari armaturisaTvis

gluvi perioduli profilis
1. cement-polistirolis, lategs - 1,00 1,00
mineraluri
2.cement-bitumis (civi), rodesac
armaturis diametri amm:
6 da meti 0,7 1,00
naklebi 6 -ze 0,7 0,7
3. bitum -silikaturis (cxeli) 0,7 0,7
4. bitum -Tixovanis 0,5 0,7
5 figalbitumis, cementis 0,5 0,5




cxrili 26

armaturis saxeoba da klasi

armaturis diametri,

koeficientebi
uankero daZabuli
armaturis Zabvebis

mm gadacemis zonis |,
sigrZis
gansazRvrisaTvis
W, I o
1. perioduli profilis Rero diametris miuxedavad 0,25 10
vani, klasis miuxedavad
2. Bpll klasis  perioduli 5 1,40 40
prof ilis maRali  simtkicis 4 1,40 50
saarmaturo  mavTuli 3 1,40 60
3. saarmatur o bagirebi klasebis:
K-7 15 1,00 25
12 1,10 25
9 1,25 30
6 1,40 40
K-19 14 1,00 25
SeniSvna.
B7,5B12,5 klasis msubugi betonisagan  damzadebuli elementebisaTvis w, da |,
diddeba 1,4jer amcxrilSi mniSvnelobebTan SedarebiT
cxrili 27
armaturis klasi armaturis drekadobis moduli Esf10*,
mgpa (kgZ/sR)
A-l, A-ll 21(210)
A-llI 20(200)
A-IV, A-V, A-VI, A+-VII 19(190)
A-lll g 18(180)
B-11, Bp-lI 20(200)
K-7, K-19 18(180)
Bp-1 17(170)
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Tavi lll

betonisa da rki nabetonis konstruqciebis elementebis gaangariSeba
pirveli jgufis zZRvrul mdgomareobaTa mixedviT

muxlil 1 betonis elementebis gaangariSeba simtkiceze

1. betonis elementebis gaangariSeba simtkiceze unda warmoebdes maTi
grZivi RerZisadmi normaluri kveTebisa Tvis. muSaobis pirobebis mixedviT
isini iangariSeba gaWimuli zonis betonis winaRobis gauTvaliswineblad an
gaTvaliswinebiT.

2. gaWimuli zonis betonis winaRobis gauTvaliswin eblad gaangariSeba
xdeba m.3 p.9aSi miTiTebuli garecentrulad SekumSuli elementebisa :
miiReba ra, rom zRvruli mdgomareobis ganviTareba xasiaTdeba SekumSuli
betonis rRveviT. betonis winaRoba kumSvaze pirobiTad warmodgenilia

SekumSuli zonis nawilze Tanabrad ganawilebuli Ry-s toli ZabvebiT . am
pirobiTi SekumSul zon as (nax.2), SemdgomSi SemokebiT SekumSuli zona
ewodeba.

Ry

N - !
e N — Y2 I 7/ /A
. ®»i & 7

1_’/_1. /]
—

nax. 2. Zalvebis sgema da Zabvebis epiura betonis garecentrulad
SekumSuli elementebis grZivi RerZis mimarT normalur i kveTis simtkiceze
gaangariSebisas, gawWimuli zonis betonis winaRobis gauTvaliswineblad

3. gaWimuli zonis beton is winaRobis gaTvaliswinebiT gaia ngariSeba
m3 p.9 b-Si  miTiTebuli elementebi, agreTve elementebi, romlebSic
konstruqciis eqspluataciis pirobebis mixedviT bzarebis warmogmna
dauSvebelia  (elementebi, romlebic ganicdis wylis wnevas, lav gardnebi,

moajirebi da sxv.). amave dros miiReba, rom zRvruli mdgomareobis miRweva
xasiaTdeba gaWimuli zonis betonis rRveviT (bzarebis warmogmniT).
zRvruli Zalvebis gansazRvras safuZvlad udevs Semdegi winapirobebi
(nax. 3):

4. kveTebi deformaciis Semdeg b rtyeli rCeba.

5. gaWimuli betonis ganapira boWkos udidesi fardobiTi wagrZeleba

tolia 2 Rt/ Ep.
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nax. 3. Zalvebis sqgema da Zabvebis epiura betonis Runvadi (garecentrulad
SekumsSuli) elementebis grZivi RerZis mimarT normaluri kveTis simtkice ze
gaangariSebisas, gaWimuli zonis betonis winaRobis gaTvaliswinebiT

6. betonis SekumSul zonaSi Zalvebi ganisazRvreba betonis drekadi
(zog SemTxvevasSi aradrekadi) deformaciebis gaTvaliswinebiT;

7. Zabvebi betonis gaWimul zonaSi ganawilebulia Tanabrad da t olia
Rot.

8. im SemTxvevaSi, rodesac mosalodnelia daxrili bzarebis
warmogmna (magaliTad, T-sebri kveTis elementebSi ganivi Zalebis
arsebobisas), betonis elementebis gaangariSeba unda moxdes (141) da (142)
pirobebiT, magram nacvlad meore jgufis zRvruli mdgo mareobebisaTvis
miRebuli betonis Roser da Rpiser SA@aNgariSo wina Robebisa, pirveli jgufis
zRvrul mdgomareobaTa Sesatyvisi R, da Ry saangariSo winaRobebis
mixedviT.

9. amasTan erTad, nm24 p.kis miTiTebebis mixe dviT elementebi
gaiangariSeb a adgilobriv ku mSvaze (Telvaze) .

muxli 12 . garecentrulad SekumSuli elementebi
1. garecentrulad SekumSuli betonis elementebis gaangariSebis

SemTxvevaSi mxedvelobaSi unda ignes miRebuli m. 4p.30miTiTebebis mixedviT
gansazRvruli €. SemTxveviTi eqscentrisisteti.

2. rodes ac elementebis moqgniloba lo /i > 14, aucilebelia maT zidvis
unarze, grZivi Zalvis egscentrisitetis sibrtyeSi da misadmi normalur
sibrtyeSi, gaRunvis gavlenis gaTvaliswineba, €  egscentrisitetis
mniSvnelobis h koeficientze (ix. m. 12p.5 gadamravlebis gziT . OrzZivi
Zalvis  egscentrisitetis  sibrtyidan gaangariSebis SemTxvevasSi €

mniSvneloba miiReba SemTxveviTi eqscentrisitetis sididis toli. betonis
garecentrulad SekumSuli elementebis gamoyeneba (garda im SemTxvevebisa,

romlebsac iTvaliswinebs m .3p.9) dauSve belia, Tu CaRunvis
gaTvaliswinebiT dadgenili grZivi Zalis eh egscentrisitetebi aRemateba:

a) datvirTvebis Sexamebis mixedviT:

a.a) ZiriTadi Sexamebis dros ... 0,9 y

a.b) gansakuTrebuli Sexamebisas ... 0,95 y
b) betonis saxeobisa da klasis mixedviT:
b.a) B-7,5ze maRali klasis mZime, wvrilmarcviovani da msubuqi
betonebisaTvis ...y-1
b.b)sxva saxisa da klasis betonebisaTvis ... y-2
(y ag manZilia sm -Si kveTis simZimis centrsa da betonis yvelaze SekumSul
boWkos Soris).
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3. garecentrulad SekumSuli betonis elemente bSi, im SemTxvev ebSi,
romlebic miTiTebulia m51 p.2Si, aucilebelia gaTvaliswinebul ignes
konstruqciuli armatura.

4. garecentrulad SekumSuli betonis elementebis gaangariSeba (ix.
nax. 2) unda warmoebdes pirobidan

N ¢a R, A, (12)

sadac, A, betonis SekumSuli zonis farTobia, dadgenili im pirobidan, rom
misi simZimis centri emTxveva gare Zalebis tolgmedis modebis wertils.

marTkuTxa kveTis elementisaTvis Ap gamoiTvleba formuliT
2 eh
Ap,=bh| 1i ¥ | . (13)
h

garecentrulad SekumsSuli betonis elementebi, romlebSic egspluataciis
pirobebis mixedviT bzarebis warmogmna dauSvebelia, miuxedavad (12)
pirobiT gaangariSebisa, Semowmebul unda ignes gaWimuli zonis betonis

winaRobis gaTvaliswinebiT (ix. m. 11 p.1da nax. 3) pirobiT
a RbthI
N ¢ %¥hlhlhlhYs | (14)
e&h-r
marTkuTxa kveTis elementebisaTvis (14) piroba miiRebs saxes
1,75a Rytb h
N ¢ LBlhlhlhhls | (15)
6 &h
ol 1]
h
m.3 p.D-Si  miTiTebuli garecentrul ad SekumSuli betonis elementebi

gaangariSeb ul unda ignes (14) da (15) pirobebis mixedviT.

(12) £ (15) formulebSi:

h koeficientia, romelic gamoiTvleba (19) formuliT.

a 1 koeficienti, miiReba betonisaTvis:

mZime, wvrilmarcvlovani, msubugi da daforovnebuli ... 1,0

ujredovani avtoklavuri ... 0,85

- A - araavtoklavuri ... 0,75

Wy £ kveTis winaRobis momenti ganapira gaWimuli boWkos mimarT, gawWimuli
betonis aradrekadi deformaciebis gaTvaliswinebiT, ganisazRvreba grZivi

Zalis arsebobis gauTvaliswineblad, formuliT

2 Ibo
Wpl = + So; (16)
hi a

r £ manZili kveTis simZimis centrsa da gaWimuli zonidan uSores birTvul
watils Soris da gamoiTvleba formuliT
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r=j %% ; a7)

] £ ix.m.30p.4
nulovani xazis mdebareoba ganisazRvreba pirobidan

(h7T Xx) Apt
Soo= V2o . (18)
2
5. h koeficientis mniSvneloba, romelic iTvaliswinebs gaRunvis
gavlenas grZivi Zalis egscentrisitetis € mniSvnelobaze, unda
ganisazRvros formuliT
1
h = LYLY%LYLYY | (29)
N
17 Yl
NCI’

sadac, Ng aris pirobiTi kritikuli Zala, romelic ganisazRvreba
formuliT

6,4 B J 0,11
Ne= %Wl |[BBhY +01| (20)
jilo? 0,1 +de
sadac, | koeficientia, romelic iTvaliswinebs datvirTvis xangrZlivi
mogmedebis gavlenas elementis CaRunvaze zRvrul md gomareobaSi da tolia:
M
jir =1+b %%, (21)
M

magram ara umetes 1 + b.

ag b koeficientia, miiReba betonis saxeobis mixedviT cxr. 28 -dan;
M £ momenti ganivi kveTis gaWimuli an yvelaze nakleb SekumSuli waxnagis
mimarT, gamowveuli mudmivi, droebiTi xangrZlivi da xanmokle
datvirTvebisagan;

M7 igive, mudmivi da xangrZlivi datvirTvebisagan;

lb, £ aracentrulad SekumSuli betonis elementis saangariSo sigrZe,
ganisazRvreba cxr. 29  -is meSveobiT,;

de £ koeficienti, romelic miiReba e/h-is toli, magram aranaklebi

lo
Je. min=0,51 0,01 %2% 1 0,01 R (22)
h
(Rp mgpaSi).
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cxrili 28

betoni b koeficienti (21)
formulaSi
1. mZime 1,0
2. wvrilmarcvlovani jgufebisaTvis:
a 1,3
b 15
g 1,0
3. msubuqi:
xelovnur  msxvil Semvsebebzeda wvril  Semvsebebze
mkvrivi 1,0
forovani 1,5
bunebriv Semvsebebz e 2,5
4. daforovnebuli 2,0
5. ujredovani:
avtoklavuri 1,3
araavtoklavuri 15
SeniSvna. wvrilmarcvlovani betonis jgufebi moyvanilia m7 p4-Si
cxrili 29
kedlebisa da boZebis dayrdnobis xasiaTi garecentrulad SekumSuli

betonis elementebis
saangariSo sigrZe |,

1. sayrdenebiT zemoT da qvemoT:

a) or boloSi saxsrebis dros sayrdenebis
gadaadgilebis sididisagan damoukideblad H

b) erT -erTi bolos Camagrebis da sayrdenebis
SesaZlo gadadgilebisas SenobebisaTvis:

mravalmaliani 1,25H
erTmaliani 1,50 H
2. Tavisuflad mdgari 2,00H

SeniSvna. H-boZis (kedlis) simaRle sarTulis farglebSi gadaxurvis filis sisqis
gamoklebiT an Tavisuflad mdgari konstrugciis simaRle

Tu mTliani datvirTvebiT da mudmivi da xangrZlivi jamuri datvirTvebiT

gamowveul mRunav momentebs (an eqscentrisitetebs) aqvT sxvadasxva niSnebi,
da rodesac mTliani datvirTvis € eqgscentrisitetis absoluturi
mniSvneloba metia 0,1 h-ze, maSin Rebuloben j: = 1,0. Tu es piroba ar
kmayofildeba , j|tis mniSvneloba miiReba toli

€
j |:j 1+ 10 (1| _| |1) K ,
h
sadac, jliganisazRvreba (21) formuliT, viRebT ra M-s, rogorc mTliani
datvirT  vebis mogmedebiT gamowveuli N grZivi Zalis namravls manZilze,

ganivi kveTis simZimis centridan mudmivi da xangrZlivi datvirTvebis
mogmedebiT gaWimul an naklebad SekumSul wibomde.

6. betonis konstruqciebis elementebis gaangariSeba adgilobriv
kumSvaze (Tel va) unda Catardes m.24p.1da m.24p.2 miTiTebebis safuZvelze.




muxli 13 . Runvadi elementebi
1. betonis elementebis (ix. nax. 3) gaangariSeba unda warmoebdes
pirobidan

M ¢ aRyWp , (23)

sadac , a koeficientia, romelic miiReba ml12.p4 miTiTebebis Tanaxmad,;
2. Wy, ganisazRvreba  (16)  formuliT, marTkuTxa  kveTis
elementebisaTvis Wy miiReba toli

bh
Wo= % . (24)
3,5

muxli 14 . rkinabetonis elementebis gaangariSeba simtkiceze
rkinabetonis elementebis gaangariSeba simtkicez e unda Catardes maTi
grZivi RerZis mimarT normaluri da yvelaze saxifaTo mimarTulebis
daxrili kveTebisaTvis. mgrexi momentebis arsebobis SemTxvevaSi, saWiroa
Semowmdes simtkice sivrculi kveTebisa, romlebi c gaWimul zonaSi
SemosazRvrulia SesaZlo mimarTulebebi dan yvelaze saxifaTo, spiraluri
bzariT. garda amisa, saWiroa elementebis gaangariSeba Catardes
datvirTvis adgilobriv zemogmedebaze (Telva, CaWyleta, mowyveta).
M
muxli 15 . elementebis grZivi RerZis mimarT normaluri kveTebis
gaangariSeba simtkic eze

1. elementis grZivi RerZis mimarT normalur kveTSi zRvruli Zalvebi
gansazRvruli unda ignes Semdegi winapirobebis mixedviT:

a) betonis winaRoba gaWimvaze miiReba nulis toli;

b) betonis winaRoba kumSvaze warmodgenilia Ry-s toli, betonis
Sekum%il zonaSi Ta nabrad ganawilebuli ZabvebiT;

g) deformaciebi (Zabvebi) armaturaSi ganisazRvreba betonis
SekumSuli zonis simaRlisagan damokidebulebiT, winaswari daZabviT

gamowveuli deformaciebis (Zabvebis) gaTvaliswinebiT (ix. m.  20);

d) gamWimi Zabvebi armaturaSi miiReba ara umetes Rs saangariSo
winaRobisa gaWimvaze;

e) mkumSavi Zabvebi armaturaSi miiReba ara umetes Rsc SsaangariSo

winaRobisa kumSvaze.

2. elementis grZivi RerZis mimarT normaluri kveTebis gaangariSeba,
rodesac gare Zala mogmedebs kveTis simetris RerZis si brtyeSi da
armatura Tavmoyrilia elementis miTiTebuli sibrtyis marTobul
waxnagebTan, unda Catardes Sesabamisi  wonasworobis  pirobidan
gansazRvruli, betonis  SekumSuli  zonis  fardobiTi  simaRlis
mniSvnelobis x=x/h, da igive sididis iseTi Xg MniSvnelobis (i x. m. 15 p.3
Tanafardobisagan damokidebulebiT, romlis drosac elementis zRvruli
mdgomareoba dadgeba gaWimuli zonis armaturaSi Rs saangariSo winaRobis
toli Zabvis miRwevasTan erTad, armaturis muSaobis pirobebis Sesabamisi
koeficientebis gaTvaliswinebiT, gar da ggisa (ix. ml5p.4.

3. XgLis mniSvneloba ganisazRvreba formuliT
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w

XR= YalhlhYalslhlhlslsls (25)
Ssr W
1+ %% (11T %Y
Sscu 1,1

sadac, w aris SekumSuli zonis betonis maxasiaTebeli, romelic
ganisazRvreb a formuliT

w =ai 0,008 R, (26)

ag a koeficientia, romelic miiReba toli betonebisaTvis:
mZime_ 0,85
wvrilmarcvlovani (ix. m. 7 p4) jgufebis:

aé¢ 0,80 b daé &5(ix. cxr.10 -11)
msubugqi, ujredovani da daforovnebuli ~0,80
avtoklavurad damuSavebul mZime, msubuqi da daforovnebuli
betonebisaTvis koeficienti a mcirdeba 0,05 -iT.
R, £ mgpeSi

Ssr L Zabva armaturaSi, mgpa -Si,

klasebis Sesab amisad miiReba toli:

A-l; A-Il; A-IlT; A-lll g; Bp-l éssr = Rs t Sgp

A-IV; A-V, A-Vida Ar-V | | ssg=Rs+ 4007 Sgpi Dssp,

B-1I; Bp-Il; K-7; K-1 9 sér = Rs+ 4007 Sgp;

ag Rs armaturis saangariSo winaRobaa gaWimvaze armaturis Sesabamisi

muSaohs pirobebis G koeficientebis, garda Gse gaTvaliswinebiT (ix. m. 15
p.49:

Ssp MiiReba koeficientiT Gp <1,0

Dssp - iX. m.20;

Sscu ZRvruli Zabvaa SekumSuli zonis armaturaSi, romelic miiReba: toli

400 mgpa, rodesac @, 2 1,0 (ix. cxr. 13, pozicia 2) , Xolo mZime,
wvrilmarcvlovan da msubuq betonze damzadebuli konstruqciebisaTvis, Tu
gaTvaliswinebulia ®2 < 1, miiReba s 500 mgpa. elementebis mokumSvis
stadiaze gaangariSebisas miiReba toli 330 mgpa.

(25) formuliT gansazRvruli Xr Lis mniSvnelobebi ujr edovani betonis

elementebisaTvis miRebuli unda ignes araumetes 0,6.
4. maRali simtkicis A-1IV, A-V, A-VI, A+-VIl, B-Il, Bp-ll, K-7, K-19 klasebis

armaturiani rkinabetonis elementebis simtkiceze gaangariSebis
SemTxvevasSi, Tu sruldeba X < Xg, armaturis saang ariSo winaRoba Rs unda
gamravldes koeficient &6 (ix. poz. 6. cxr. 22), romelic ganisazRvreba
formuliT
X
&s=hi(hi1)(2 % 11)¢h, (27)
XR

sadac, h koeficientia, romelic armaturis klasebis Sesabamisad miiReba
toli:

AlV é 1,20

A-V; B-Il; Bp-ll; K-7; K-1 9 é 1, 15
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A-VI, Ar-V 1 | é . 1,10

centraluri gaWimvisa da garecentrul I gaWimvis im SemTxvevisaTvis,
rodesac grZivi gamWimavi Zala mdebareobs armaturaSi aRZr ul i Zalebis
tolgmedebs Soris, s -iIS mniSvneloba miiReba hts toli. rodesac

armaturebis SeduRebuli parapirebi mowyobilia elementis im zonaSi,
sadac mRunavi momentebi aRe matebian 0,9 Mmax (sadac Mmax maqgsimaluri

saangariSo mRunavi momentia), koeficient OssLis mniSvneloba A-IV da A-V
klasis armaturisaTvis miiReba araumetes 1,10 -sa, xolo A-VI da AtV
klasisaTvis £ ara umetes 1,05-sa. koeficient s kis gaTvaliswineba ar aris

saWiro elementebisaTvis:
a) romelTa gaangariSebac xdeba mravaljer ganmeorebad datvirTvaze;
b) romlebic daarmaturebulia mWidrod (uRreCoebod) ganlagebuli
maRali simtkicis mavTulovani armaturiT;
g) romelTa egspluatacia xdeba agresiul garemoSi;
5. daZabuli armaturisaTvis, romelic gare Zalebis mogmedebisas, an
mokumSvis stadiaze, mdebareobs SekumSul zonaSi da aqvs betonTan
SeWiduloba, saangariSo winaRoba kumSvaze Rsc (ix. m.16 p.1da2, m.17p.2, m.19

unda Seicvalos ZabviT S romelic tolia
Ssc= Sscut Sisp
magram ara umetes Rscsi, sadac Sjsp ganisazRvreba g, > 1 Koeficientis

SemTxvevisaTvis. Sgcubk iX. m. 15p.3ssc£ mgpaSi.

muxli 16 . marTkuTxa, T-sebri, T - sebri da rgolisebri (wriuli)
kveTis Runvadi elementebi

1. m15p.2Si (nax. 4) miTiTebuli Runvadi elementebis marTxuTxa kveTis

gaangariSeba, rodesac

X

x=% ¢ Xg

ho

unda Catardes Semdegi pirobis mixedviT:
M
M ¢ Ry b x(hh 0,5x)+RcAjs(hyT aj). (28)

amasTan, SekumSuli zonis simaRle X ganisazRvreba formulidan:

RAsT RscAsi= Ry b X. (29)
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Rge A;l /y
"Ry A,

nax. 4. Zalvebis sqema da Zabvebis epiura rkinabetonis Runvadi
elementebis grZivi RerZis mimarT normaluri kveTis simtkiceze
gaangariSebis dros

2. im kveTebis gaangariSeba, romelTac gaaCniaT Taro SekumSul
zonaSi, rodesac
X
X=% ¢ Xg
ho

unda Catardes SekumSuli zonis sazRvris mdebareobis Sesabamisad:
a) TusazRvari  gadis TaroSi (nax. 5.a), anu dakmayofilebulia piroba

RsAs ¢ Rb bfi hfi + RSCASi! (30)
gaangariSeba tardeba rogorc brj siganis markuTxa kveTebis, Tanaxmad m. 16
p.1 miTiTebebisa;
b) Tu sazRvari gadis wiboSi (nax. 5.b), anu (30) piroba ar
kmayofildeba, gaangariSeba tardeba pirobiT

MCRyb x(hoT 0,5x) + R (brj 7 b) hi (hoT 0,5hj) + RcAsj (ho T &). (31)

amasTan, betonis SekumSuli zonis simaRle X ganisazRvreba formulidan
RsAs T RicAsi=Rpb X+ R (bsj T b) hi . (32)
3. gaangariSebaSi gaTvaliswinebuli britis mniSvneloba miiReba im
pirobiT, rom Taros Sverilis sigane, wibos TiToeul mxares, unda iyos

ara umetesi elementis malis 1/6 -isa da ara umetesi:



nax. 5. rkinabetonis Runv  adi elementis kveTSi SekumSuli zonis
sazRvris mdebareoba:a t TaroSi,b Lt wiboSi

a) ganivi wiboebis arsebobis SemTxvevaSi, an rodesac ki 2 0,1 ht grziv
wiboebs Soris SugSi manZilis ¥%21/2 -isa;

b) Tu ganivi wiboebi ar arsebobs, an maT Soris manZili meti a grZiv
wiboebs Soris manZilze da hii < 0,1 ht 6hsjtsa;

g) Taros konsoluri Sverilebis arsebobis SemTxvevaSi:

g.a) rodesac hki2 0, 1 h & é ébdp é

g.b) rodesac 0,05 h ¢ hij < 0,1 h éé&¢géeeée3d nh

g.g) rodesac ki < 0,05 h € € é é gakos Sveri lebi ar
gaiTvaliswineba.

4. Runvadi elementebis simtkiceze gaangariSebisas mizanSewonilia
daculi ignes piroba X ¢ Xrho. im SemTxvevaSi, rodesac gaWimuli armaturis
ganivkveTis farTobi konstruqciuli mosazrebebis an meore jgufis
zRvrul mdgomareobaTa mixedvi T gaangariSebis Sedegad miRebulia meti,
vidre es saWiroa am pirobis dakmayofilebisaTvis, gaangariSeba unda
Catardes zogadi SemTxvevis formulebiT (ix. m. 20. Tu (29) an (32)
formulebiT gaangariSebis Sedegad X > Xrho, dasaSvebia gaangariSeba (28) da
(31) probebiT, amasTan SekumSuli zonis simaRle unda ganisazRvros
Sesabamisad formulebiT:

a) SAsT RsAsi= Ry b X; (33)
b) SAsT RsAsi=Robx+ R, (brj 1 b) hyj , (34)
sadac ,
0,2 +XRr
Ss= YalhYhlhlhlhlhlhlYhlslhls R, (35)

Ssp X
0,2+x +0,35% |11 Y
RS XR

aq x = x / hb (x gamoiTvleba Rsis mniSvnelobisaTvis armaturis muSaobis
pirobebis Sesabamisi koeficientebis gaTvaliswinebiT); Ssp L ganisazRvreba
koeficientiT Gp> 1,0. B30 da ufro dabali klasis betonis da A-l, A-ll A-II
da Bp-l klas ebis dauZabav armaturiani elementebis gaangariSeba, rodesac
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