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samSeneblo normebi da wesebi   _  ,,betonisa da rkinabetonis 
konstuqciebi”    
(pn 03.01-09) 

 
Tavi I. zogadi debulebebi 

 
muxli 1. gamoyenebis sfero 

1. samSeneblo normebi da wesebi _ ,,betonisa da rkinabetonis 
konstuqciebi”   (pn 03.01-09)  - vrceldeba sxvadasxva daniSnulebis 
Senobebisa da nagebobebis betonisa da rkinabetonis im konstruqciebis 
daproeqtebaze, romelTa eqspluatacia xdeba garemos  dadebiTi  50 0C -mde 
da uaryofiTi 40 0C-mde temperaturis sistematuri zemoqmedebis pirobebSi. 

2. winamdebare samSeneblo normebi da wesebi adgenen moTxovnebs mZime, 
wvrilmarcvlovani, msubuqi, ujredovani da forovnebuli betonebisagan, 
agreTve damZabavi betonisagan damzadebuli betonisa da rkinabetonis 
konstruqciebis daproeqtebisadmi. 

3. winamdebare samSeneblo normebisa da wesebis moTxovnebi ar 
vrceldeba iseTi nagebobebis betonisa da rkinabetonis konstruqciebze, 
rogoricaa hidroteqnikuri nagebobebi, xidebi, satransporto gvirabebi, 
milebi yrilis qveS, saavtomobilo gzebisa da aerodromebis safari, 
armocementis konstruqciebi; agreTve konstruqciebze, romlebic mzaddeba 
500-ze naklebi da 2500 kg/m3-ze meti simkvrivis betonebisagan, 
betonpolimerebisa da polimerbetonebisagan, kiris, widisa da Sereul 
(ujredovan betonSi maTi gamoyenebis garda) Semkvrelze, TabaSirsa da 
specialur Semkvrelebze damzadebuli betonebisagan, specialur da 
organul Semvsebebze damzadebul betonebisagan, msxvilforovani 
struqturis betonebisagan. 

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

5. eqspluataciis gansakuTrebul pirobebSi (seismuri zemoqmedeba, 
betonisa da rkinabetonis konstruqciebisaTvis agresiuli garemo, maRali 
tenianoba da a.S.) muSaobisaTvis gankuTvnili batonisa da rkinabetonis 
konstruqciebis daproeqtebisas unda Sesruldes aseTi konstruqciebisadmi 
Sesabamisi normatiuli dokumentebiT wayenebuli damatebiTi moTxovnebi. 
 
muxli 2. terminebi da gansazRvrebebi 

a) ankeri – rkinabetonis konstruqciebSi damWeri mowyobiloba 
winaswar daZabuli armaturis betonSi (an betonze) dasamagreblad. 

b) armatura – 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 zemoqmedeba, romlis sazomia Zala, am 

zemoqmedebis sididisa da mimarTulebis ganmsazRvravi, iwvevs Senobisa da 
nagebobebis konstruqciebSi daZabul-deformirebuli mdgomareobis 
cvlilebebs. 
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d) datvirTva saangariSo – gamoiyeneba konstruqciebis 
gaangariSebisas, miiReba normebiT gaTvaliswinebuli (normatiuli) 
datvirTvis gamravlebiT saimedoobis Sesabamis koeficientze. 

e) konstruqciebi asawyobi da monoliTuri – 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 Senobebisa da nagebobebis agebis 
adgilas, rogorc erTiani, mTliani (monoliTi). 

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

z) rkinabetoni – saSeni masala, miiReba betonisa da masSi garkveuli 
wesiT Calagebuli foladis armaturis konstruqciuli SeerTebiT, 
romelic racionalurad aris gaerTianebuli elementebSi, rogorc erTiani, 
mTliani sxeuli gare datvirTvisa da zemoqmedebis asatanad. 

T) simtkicis zRvari (droebiTi winaRoba) - masalebis meqanikuri 
maxasiaTebeli, gamoxatuli pirobiTi ZabviT, Seesabameba im udides 
datvirTvas, romelic moqmedebs nimuSze uSualod rRvevis win. 

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

k) simtkice – masalis da konstruqciis Tviseba aitanos SesaZlo 
maqsimaluri sididis sxvadasxva saxis datvirTvebi da zemoqmedebebi ise, 
rom ar dairRves. 

l) zRvruli mdgomareoba – mdgomareoba, romlis Semdeg 
konstruqciebi, Senobebi da nagebobebi veRar akmayofileben saeqspluatacio 
an samuSaoTa warmoebis winaswar dasaxul moTxovnebs.  

m) saimedooba – Senobebisa da nagebobebis, agreTve maTi mzidi da 
Semomfargvleli konstruqciebis Tviseba (SesaZlebloba) Seasrulos 
eqspluataciis periodSi masze dakisrebuli funqcia. 

n) winaswar daZabuli rkinabetoni – rkinabetonis konstruqciebi, 
romlebSic saeqspluatacio datvirTvebis moqmedebamde winaswar aRZrulia 
armaturaSi gamWimi, xolo betonSi mkumSavi Zabvebi bzarmedegobisa da 
sixistis gasazrdelad.   
 
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 mdgomareoba. 

.2. konstruqciuli gadawyvetebis SerCeva unda warmoebdes 
mSeneblobis konkretuli pirobebisaTvis, maTi gamoyenebis teqnikur-
ekonomikuri mizanSewonilobidan gamomdinare, energotevadobis, 
Sromatevadobisa da mSeneblobis Rirebulebis maqsimalurad 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 nagebobebis daproeqtebisas gamoyenebul unda iqnes 

konstruqciuli sqemebi, romlebic uzrunvelyofen rogorc mTlianad 
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Senobebisa da nagebobebis, ise calkeuli konstruqciebis saWiro simtkices, 
mdgradobas, sivrciT ucvladobas maTi mSeneblobisa da eqspluataciis 
yvela stadiaze. 

4. asawyobi konstruqciebis elementebi unda pasuxobdes meqanizebuli 
damzadebis pirobebs specializebul sawarmoebSi. 

5. asawyobi konstruqciebis elementebis SerCevisas gaTvaliswinebul 
unda iqnes upiratesad maRali simtkicis betonisa da armaturisagan 
damzadebuli  winaswar daZabuli konstruqciebi, agreTve konstruqciebi 
msubuqi da ujredovani betonisagan iq, sadac maTi gamoyeneba sxva 
normatiuli dokumentebiT SezRuduli ar aris. 

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

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

8. asawyob konstruqciebSi gansakuTrebuli yuradReba unda mieqces 
SeerTebebis simtkicesa da xangamZleobas. elementebis kvanZebisa da 
SeerTebebis konstruqciebi, sxvadasxva konstruqciuli da teqnologiuri 
RonisZiebebis meSveobiT, unda uzrunvelyofdnen Zalvebis saimedo 
gadacemas, pirapiris zonaSi TviT elementebis simtkices, agreTve pirapirSi 
damatebiT Cawyobili betonis kavSirs konstruqciis betonTan.  

9. betonis elementebi gamoiyeneba: 
a) upiratesad iseT konstruqciebSi, romelTac muSaoba uxdebaT 

kumSvaze grZivi Zalis mcire eqscentrisitetis dros da romlis sidide ar 
aRemateba m.12p.2 miTiTebul mniSvnelobebs; 

b) calkeul SemTxvevebSi, konstruqciebSi, romlebic muSaoben 
kumSvaze meti eqscentrisitetiT, agreTve Runvad konstruqciebSi, 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 simtkicis uzrunvelyofa xdeba 
mxolod betonis xarjze). 

10. haeris zamTris saangariSo gare temperatura miiReba, rogorc 
saSualo, mSeneblobis raionis haeris temperaturis yvelaze civi 
xuTdRiuri periodisaTvis.  

11. mSeneblobis raionis garemos haeris tenianoba ganisazRvreba, 
rogorc yvelaze cxeli Tvis gare haeris saSualo fardobiTi tenianoba, an 
rogorc gaTbobis mqone Senobebis saTavsebis Siga haeris fardobiTi 
tenianoba. teqnologiuri saangariSo temperatura miiReba davalebis 
mixedviT. 

12. winamdebare normebSi miRebulia ZiriTadi sidideebis asoiTi 
aRniSvnebi, romlebic gamoiyeneba samSeneblo konstruqciebis 
daproeqtebisas (ix. danarTi 4). 

 
muxli 4.  ZiriTadi saangariSo moTxovnebi 

1. betonisa da rkinabetonis konstruqciebi unda akmayofilebdes 
zidvis unaris mixedviT gaangariSebisa da eqspluataciisaTvis sruli 
uvargisobis gamoricxvis (pirveli jgufis zRvruli mdgomareobebi), 
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agreTve normaluri eqspluataciisaTvis vargisobis (meore jgufis 
zRvruli mdgomareobebi) moTxovnebs: 

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

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

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

a.g) daRlilobiTi rRvevisagan (mravaljer ganmeorebadi datvirTvebis  
moZravi, pulsirebadi zemoqmedebis qveS myofi konstruqciebis: amwisqveSa 
koWebi, Spalebi, CarCovani saZirkvlebi, gadaxurvebi zogierTi 
gauwonasworebeli manqanebis qveS da sxva, gaangariSeba gamZleobaze); 

a.d) Zaluri faqtorebisa da garemos araxelsayreli gavlenis 
erToblivi zemoqmedebis Sedegad gamowveuli rRvevisgan (seismuri, 
agresiuli garemos perioduli an mudmivi zemoqmedeba, monacvleobiTi 
gayinva-galRobis qmedeba, xanZris zemoqmedeba da sxv.).  

b) meore jgufis zRvrul mdgomareobaTa mixedviT gaangariSebiT 
konstruqciebi daculi unda iqnes:  

b.a) bzarebis warmoqmnisagan, agreTve maTi metismetad an xangrZlivi 
gaxsnisagan (Tu eqspluataciis pirobebis Tanaxmad da konstruqciis 
saimedoobis uzrunvelyofisaTvis bzaris warmoqmna an xangrZlivi gaxsna 
dauSvebelia); 

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

2. konstruqciis mTlianad, an misi calkeuli elementebis zRvrul 
mdgomareobaTa mixedviT gaangariSeba unda moxdes yvela stadiisaTvis – 
damzadebis, transportirebis, agebisa da eqspluataciis. amasTan saangariSo 
sqema unda pasuxobdes miRebul konstruqciul gadawyvetebs. 

3. bzarebis gaxsnaze da deformaciebze SeiZleba ar iqnes 
gaangariSebuli, Tu cdebis Sedegad an rkinabetonis konstruqciebis 
gamoyenebis praqtikidan cnobilia, rom maTSi bzarebis gaxsna dasaSvebis 
farglebSia da konstruqciis sixiste eqspluataciis stadiaze sakmarisia. 

4. datvirTvebisa da zemoqmedebebis mniSvnelobebi, agreTve 
datvirTvebis mixedviT saimedoobis koeficientebi, Sexamebis koeficientebi 
da datvirTvebis dayofa mudmivad da droebiTad miiReba cxr..3-is 
moTxovnebis Sesabamisad. 

5. datvirTvebis mniSvnelobebi, Senobisa da nagebobebis 
pasuxismgeblobis Sesabamisad unda gamravldes saimedoobis koeficientze 
daniSnulebis mixedviT (ix. danarTi 3), konstruqciebis daproeqtebis dros 
Senoba-nagebobaTa pasuxismgeblobis xarisxis gaTvaliswinebiT. 

6. datvirTvebi, romlebic meore jgufis zRvrul mdgomareobaTa 
mixedviT gaangariSebebSi unda iqnes gaTvaliswinebuli (saeqspluatacio 
datvirTvebi), miiReba m.4 p.13 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 
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datvirTvis sididiT. datvirTvebis Sexamebisa da Semcirebis koeficientebi 
miekuTvneba xanmokle datvirTvebis srul mniSvnelobas. 

7. mzis radiaciisagan daucavi konstruqciebis gaangariSebisas 
gaTvaliswinebuli unda iqnes temperaturuli klimaturi zemoqmedeba. 

8. asawyobi konstruqciebis elementebis gaangariSebisas im Zalvebis 
zemoqmedebaze, romlebic warmoiSveba maTi awevis, transportirebis da 
montaJis dros, datvirTva elementis wonisagan gaangariSebebSi unda 
Sevides dinamikurobis koeficientiT, toli: 

a) awevisa da montaJis dros ---------------------- 1,40 
b) transportirebis dros ---------------------------- 1,60. 
9. dinamikurobis koeficienti SeiZleba Semcirdes saTanado 

dasabuTebis SemTxvevaSi, magram miiReba aranaklebi – 1,25-sa. 
10. asawyob-monoliTuri konstruqciebi, agreTve monoliTuri 

konstruqciebi xisti armaturiT, unda gaangariSdes simtkiceze, 
deformaciebze, bzarebis warmoqmnasa da gaxsnis sidideze konstruqciis 
muSaobis Semdegi ori stadiisaTvis: 

a) konstruqciis gamoyenebis adgilze Cawyobili betonis mier 
winaswar dasaxuli simtkicis miRwevamde – am betonis wonisagan gamowveul 
da agebis mocemul etapze moqmedi sxva datvirTvebis zemoqmedebaze; 

b) konstruqciis gamoyenebis adgilze Cawyobili betonis mier 
winaswar dasaxuli simtkicis miRwevis Semdeg – agebis mocemul etapze da 
eqspluataciis dros moqmed datvirTvebze. 

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

12. Zalvebi statikurad urkvevi konstruqciebisaTvis, romelTa 
gaangariSebis meTodika rkinabetonis aradrekadi Tvisebebis 
gaTvaliswinebiT damuSavebuli ar aris, agreTve rkinabetonis aradrekadi 
Tvisebebis gaTvaliswinebiT gaangariSebebis Sualeduri stadiebisaTvis, 
SeiZleba ganisazRvros wrfivi drekadobis daSvebiT. 

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

a) 1 kategoria – bzarebis warmoqmna dauSvebelia; 
b) me-2 kategoria – dasaSvebia SezRuduli siganis bzarebis xanmokle 

acrc1 gaxsna, Semdgomi saimedod daxurvis pirobiT; 
g) me-3 kategoria – dasaSvebia SezRuduli siganis bzaris xanmokle 

acrc1 da xangrZlivi acrc2  gaxsna. 
14. bzaris xanmokle gaxsnad iTvleba mudmivi, xangrZlivi da xanmokle 

datvirTvebis erToblivi moqmedebisas maTi gaxsna, xolo xangrZliv 
gaxsnad – gamowveuli mxolod mudmivi da xangrZlivi datvirTvebis 
zemoqmedebisas. 

15. gamoTvlili acrc1 da acrc2 ar unda aRematebodes Sesabamis dasaSveb 
sidideebs (cxr. 1, cxr.2). 

16. rkinabetonis konstruqciebisaTvis bzarmedegobis moTxovnaTa 
kategoriebi da bzaris gaxsnis siganis dasaSvebi sidideebi araagresiuli 
garemos pirobebisaTvis moyvanilia: konstruqciebis SeRwevadobis 
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SezRudvis pirobiT – cxr. 1-Si; armaturis daculobis uzrunvelyofis 
pirobiT – cxr. 2-Si.  

 
cxrili 1 

 
konstruqciis muSaobis 
pirobebi 

rkinabetonis konstruqciebis bzarmedegobisadmi 
moTxovnaTa kategoria da zRvruli dasaSvebi acrc1 da acrc2 

bzaris gaxsnis sigane, mm, romlebic uzrunvelyofs 
konstruqciis SeRwevadobis SezRudvas 

1. siTxis da airis wnevis 
qveS myofi elementebi, 
romelTa kveTebi: 
mTlianad gaWimulia 
nawilobriv SekumSulia  

 
 
 
pirveli kategoria1 
mesame kategoria: 
acrc1 = 0,3; 
acrc2 = 0,2 

2. fxvieri sxeulebis 
dawnevis qveS myofi 
elementebi 

mesame kategoria: 
acrc1 = 0,3; 
acrc2 = 0,2 

1 – konstruqciebi upiratesad unda aigos winaswar daZabuli. gansakuTrebuli 
dasabuTebis SemTxvevaSi es konstruqciebi SeiZleba ganxorcieldes winaswar 
dauZabavad, maSin maT bzarmedegobas waeyeneba me-3 kategoriis moTxovnebi. 
 

 
17. rkinabetonis konstruqciebis bzarebis warmoqmnis, maTi gaxsnisa da 

daxurvis mixedviT gaangariSebis dros gasaTvaliswinebeli saeqspluatacio 
datvirTvebi miiReba cxr.3-is Sesabamisad. 

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

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 (Sesabamisi ganivi armaturis 
mowyoba). winaswar daZabuli elementebisaTvis, garda amisa, mokumSvis 
stadiaze  unda  SeizRudos  betonis mkumSavi Zabvebis mniSvnelobebi    
(ix. m. 5p.12). 

21. uankero armaturiani winaswar daZabuli elementebis ganapira 
ubnebze, Zabvebis gadacemis zonis sigrZis farglebSi (ix. m.10 p.7), 
dauSvebelia bzarebis warmoqmna mudmivi, xangrZlivi  da xanmokle 

datvirTvebis (romlebic koeficientiT f = 1,0 Sedian gaangriSebaSi) 
moqmedebis dros. amasTan, ZabvaTa gadacemis zonis sigrZeze winaswari 
Zabvebi armaturaSi miiReba wrfivad mzardi, nulidan maqsimalur 
saangariSo sididemde. aRniSnuli moTxovna SeiZleba ar iqnes 
gaTvaliswinebuli kveTis im nawilisaTvis, romelic mdebareobs dayvanili 
kveTis simZimis centridan winaswari mokumSvis Zalebis zemoqmedebiT 
gaWimul waxnagamde, Tu am nawilSi uankero daZabuli armatura ar aris. 

22. im SemTxvevaSi, rodesac winaswar daZabuli elementebis 
saeqspluatacio datvirTvebiT SekumSul zonaSi, damzadebis, 
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transportirebis da agebis stadiaSi gaangariSebis Tanaxmad warmoiqmneba 
grZivi RerZis mimarT normaluri bzarebi, gaTvaliswinebul unda iqnes 
elementebis eqspluataciis dros gaWimuli zonis bzarmedegobis daqveiTeba, 
agreTve simrudis gazrda. im elementebisaTvis, romelTa gaangariSeba 
warmoebs mravaljer ganmeorebadi datvirTvis zemoqmedebaze, aseTi 
bzarebis warmoqmna dauSvebelia. 

23. sustad daarmaturebuli rkinabetonis konstruqciebisaTvis, 
romelTaTvisac damaxasiaTebelia zidvis unaris dakargva betonis gaWimul 
zonaSi bzarebis warmoqmnasTan erTad (ix. m.30p.8), grZivi gaWimuli 
armaturis kveTis farTobi unda gaizardos aranakleb 15%-iT, simtkicis 
pirobis mixedviT gaangariSebiT saWiro sididesTan SedarebiT. 

24. rkinabetonis konstruqciebis elementebis CaRunvebi da 
gadadgilebebi ar unda aRematebodes Semdegi moTxovnebiT dadgenil 
zRvrul dasaSveb mniSvnelobebs: 

a) teqnologiurs (amweebis, teqnologiuri danadgarebis, manqanebis da 
sxvaTa normaluri eqspluataciis pirobebis uzrunvelyofa); 

b) konstruqciuls (deformaciebis SemzRudveli mosazRvre 
elementebis gavlenisa da mocemuli qanobebis SenarCunebis uzrunvelyofa); 

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

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

 
cxrili 2 

 
 
 

konstruqciis 
eqspluataciis 

pirobebi 

rkinabetonis konstruqciebis bzarmedegobis moTxovnaTa 
kategoria da bzarebis gaxsnis zRvruli dasaSvebi sigane acrc1 da 

acrc2, mm, romelic uzrunvelyofs armaturis dacvas 

Rerovani A–I, A-II, A-III, 

A-IIIB, A-IV, mavTulo-
vani B-1 da Bp-1 klase-

bis 

Rerovani A-V da  
A-VI, mavTulovani 

B-II, Bp-II,   K-7 da  
K-19 klasebis, mav-
Tulis diametriT 

3,5 mm da meti 

mavTulovani 3 mm 
da naklebi diamet-
ris B-II, Bp-II da  

K-7 klasebis, 
Rerovani AT-VII 

klasis 

1. daxurul sa-
TavsSi 

me-3 kategoria: 
acrc1= 0,4; acrc2= 0,3 

me-3 kategoria: 
acrc1= 0,3; acrc2= 0,2 

me-3 kategoria: 
acrc1= 0,2; acrc2= 0,1 

2. Ria haerze, 
agreTve grunt-
Si, gruntis 
wylebze zemoT 
an qvemoT 

me-3 kategoria: 
acrc1= 0,4;  
acrc2= 0,3 

me-3 kategoria: 
acrc1= 0,2;  
acrc2= 0,1 

me-3 kategoria: 
acrc1= 0,2;  

3. gruntSi, gru-
ntis wylebis 
cvalebadi do-
nisas 

me-3 kategoria: 
acrc1= 0,3;  
acrc2= 0,2 

me-2 kategoria: 
acrc1= 0,2  
 

me-2 kategoria: 
acrc1= 0,1  
 

SeniSvnebi: 1. armaturis klasebis aRniSvna m.9 p.1-is Sesabamisad. 
2. bagirebSi igulisxmeba gare fenis mavTuli. 
3. A-V klasis Rerovani armaturis gamoyenebisas konstruqciebSi, 
romelTa eqspluatacia warmoebs daxurul SenobaSi an Ria 
haerze, acrc1 da acrc2 mniSvnelobebi dasaSvebia gaizardos 0,1 mm-iT 
cxrilSi miTiTebulTan SedarebiT, Tu arsebobs maTi 
daproeqtebisa da eqspluataciis gamocdileba. 
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cxrili 3 

rkinabetonis 
konstruqciebis 

bzarmedegobisadmi 
moTxovnebis 
kategoria 

datvirTvebi da datvirTvis saimedoobis koeficientebi f, 
romlebic miiReba gaangariSebisas 

bzarebis 
warmoqmnis 
mixedviT 

bzarebis gaxsnis mixedviT bzarebis 
daxurvis 
mixedviT 

xanmokle xangrZlivi 

 
1 

mudmivi, xangr-
Zlivi da xan-
mokle, rode-

sac  f > 1,0*-
ze  

 
- 

 
- 

 
- 

 
 
2 

mudmivi, xangr-
Zlivi da xan-
mokle, rode-

sac   f>1,0*-ze 
(gaangariSeba 
warmoebs bza-
rebis xanmok-
le gaxsnisa 
da daxurvis 
mixedviT Semo-
wmebis auci-
leblobis ga-
sarkvevad) 

mudmivi, xang-
rZlivi da xa-
nmokle, rode-

sac  f = 1,0 

 
- 

mudmivi da 
xangrZlivi, 
rodesac   

f = 1,0  

 
 
3 

mudmivi, xangr-
Zlivi da xan-
mokle, rode-

sac f=1,0 
(gaangariSeba 
warmoebs bza-
rebis gaxsnis 
mixedviT Se-
mowmebis auci-
leblobis 
gasarkvevad) 

 
 
igive 

mudmivi da 
xangrZlivi, 
rodesac 

f = 1,0 

 
 
 
 
- 

* f koeficienti miiReba iseve, rogorc simtkiceze gaangariSebisas. 
SeniSvnebi: 1. xangrZlivi da xanmokle datvirTvebi miiReba m.4. p.4-7 miTiTebebis  
            gaTvaliswinebiT. 
            2. gansakuTrebuli datvirTvebi gaiTvaliswineba bzarebis warmoqmnaze  
            gaangariSebisas im SemTxvevaSi, rodesac bzarebis arsebobas mosdevs  
            katastrofuli mdgomareoba (afeTqeba, xanZari da a.S.)  

 
25. dasaSvebi CaRunvebis zRvruli mniSvnelobebi moyvanilia cxr. 4-Si. 

konstruqciuli elementebis CaRunvebis da gadaadgilebebis ufro farTo 
diapazonis monacemebis gaTvaliswineba mizanSewonilia saTanado normebis 
mixedviT. 

26. deformaciebi gaangariSebul unda iqnes: teqnologiuri an 
konstruqciuli moTxovnebis mixedviT – mudmivi, xangrZlivi da xanmokle 
datvirTvebis moqmedebaze; esTetikur-fsiqologiuri moTxovnebiT – mudmivi 
da xangrZlivi datvirTvebis moqmedebaze, amasTan miiReba f = 1,0. 

27. mudmivi, xangrZlivi da xanmokle datvirTvebis moqmedebisas koWisa 
da filis CaRunva, yvela SemTxvevaSi, ar unda aRematebodes malis 1/150 da 
konsolis Sverilis 1/75. 
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28. zRvruli dasaSvebi CaRunvebis mniSvnelobebi SeiZleba gaizardos 
samSeneblo awevis sididiT, Tu es ar izRudeba teqnologiuri an 
konstruqciuli moTxovnebiT. 

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

30. betonisa da rkinabetonis elementebis grZivi mkumSavi Zalis 
moqmedebaze simtkicis mixedviT gaangariSebisas mxedvelobaSi unda iqnes 
miRebuli, gaangariSebaSi gauTvaliswinebeli faqtorebisagan gamowveuli, 
SemTxveviTi eqscentrisiteti ea. eqscentrisiteti 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 iqnes elementebis SesaZlo urTierTgadanacvleba, 
romelic damokidebulia konstruqciis saxeobaze, montaJis saSualebebze 
da a.S. 

cxrili 4 
konstruqciis elementebi zRvruli dasaSvebi flim 

CaRunvebi 
1. amwqveSa koWebi Semdegi saxis amweebisaTvis: 
xelis 
eleqtruli 

 
l /500 

l /600 

2. gadaxurva brtyeli WeriT da saxuravis elementebi 
(poz. 4-Si miTiTebulebis gamoklebiT).  Semdegi 
malebisaTvis, m: 

l  < 6 

6   l   7,5 

l  > 7,5 

 
 
 

l /200 
3 sm 
l /250 

3. gadaxurvebi wibovani WeriT da kibeebis elementebi 
Semdegi malebisaTvis, m: 

l  < 5 

5  l   10 

l  > 10 

 
 

l /200 
2,5 sm 
l /400 

4. sawarmoo daniSnulebis sasoflo-sameurneo Senobebis 
saxuravis elementebi Semdegi malebisaTvis, m: 

l < 6 

6   l   10 

l  > 10 

 
 

l /150 
4 sm 
l /250 

5. sakedle kiduli panelebi (maTi sibrtyis gareT 
gaangariSebisas) Semdegi malebisaTvis, m: 

l < 6 

6   l   7,5 

l  > 7,5 

 
 

l /200 
3 sm 
l /250 

SeniSvnebi: 1. winamdebare normebSi miRebuli aRniSvna  l koWis an filis malia. 

konsolebisaTvis l -is   mniSvneloba miiReba konsolis gaormagebuli Sverilis 
toli.  2. dasaSvebi zRvruli CaRunvebi poz.1 da poz.5-Si miRebulia teqnologiuri 
da konstruqciuli, xolo poz. 2-4-Si – fiziologiuri da esTetikur-fsiqologiur  
moTxovnebis mixedviT. 
 



  

 10 

 
31. statikurad urkvevi konstruqciebis elementebisaTvis grZivi Zalis 

eqscentrisitetis mniSvneloba dayvanili kveTis simZimis centris mimarT 
miiReba konstruqciis statikuri gaangariSebiT, magram aranakleb ea-si. 
statikurad rkvevadi konstruqciebis elementebSi, eqscentrisiteti eo 
ganisazRvreba, rogorc statikuri gaanagriSebis Sedegad gamoTvlili da 
SemTxveviTi eqscentrisitetis jami:  

M 

   eo =              +     ea 

N 
32. manZilebi temperaturul – Seklebis nakerebs Soris unda 

dadgindes gaangariSebiT.   
 
muxli 5.   damatebiTi moTxovnebi winaswar daZabuli konstruqciebis   
              daproeqtebisaTvis 

1. winaswari Zabvebi sp, agreTve sp, Sesabamisad daZabul S da S 

armaturaSi unda dainiSnos winaswari Zabvebis mniSvnelobebis dasaSvebi 
gadaxris p-s gaTvaliswinebiT ise, rom Rerovani da mavTulovani 
armaturisTvis sruldebodes pirobebi: 

 

                                         sp + p    Rs, ser;            sp - p  ≥  0,3 Rs, ser;                        (1) 
 

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

sp, xolo eleqtroTermuli da eleqtroTermomeqanikuri xerxebiT 
daWimvisas ganisazRvreba formuliT 

 
                                                          p = 30 + 360/l                                               (2) 

 

sadac p mgpa-Sia; 
l  – dasaWimi Reros sigrZe (sabjenebis gare waxnagebs Soris manZili). 
armaturis avtomatizebuli daWimvisas me-(2) formulaSi mricxvelis 
mniSvneloba 360 icvleba 90-iT. 

2. ZabvaTa mniSvneloba con1 da con1 Sesabamisad dasaZab S da S 
armaturaSi, romelTa kontroli sabjenebze daWimvis damTavrebis Semdeg 

xdeba, miiReba sp da sp–is toli, ankerebis deformaciebisa da armaturis 
xaxunis Sedegad ganviTarebuli danakargebis gamoklebiT (ix.m.5 p.5-8). 

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

armaturis daWimvisas, miiReba Sesabamisad con2 da con2-is toli, romlebic 

saangariSo kveTSi sp da sp Zabvebis arsebobis uzrunvelyofis pirobebSi 
Semdegi formulebiT ganisazRvreba: 

 

                                                            P               P eop ysp 

                        con2 = sp –                   +                            ,                       (3) 

                                                           Ared                 Ired 
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                                                            P               P eop ysp 

                        con2 = sp –                   +                            ,                     (4) 

                                                           Ared                 Ired 

 
 
 

sadac, sp, sp ganisazRvreba winaswari Zabvebis danakargebis 
gauTvaliswineblad;  

P da eop ganisazRvreba (8) da (9)  formulebiT sp da sp–s iseTi 
mniSvnelobebisas, romlebic miRebulia winaswari daZabvis pirveli 
danakargebis gaTvaliswinebiT; 

 ysp, ysp aRniSvnebi igivea, rac m.5 p.11-Si;  

 = Es / Eb; 

P – momkumSavi Zalvis sidide. 
TviTdaZabuli konstruqciebis armaturaSi Zabvebi gaiangariSeba betonSi 
TviTdaZabvisagan aRZrul ZabvebTan wonasworobis pirobidan. konstruqciaSi 
betonis TviTdaZabuloba ganisazRvreba betonis TviTdaZabvis Sp markisagan 
damokidebulebiT, daarmaturebis koeficientis  gaTvaliswinebiT, 
armaturis betonSi ganlagebiT (erTi, ori- da samRerZiani daarmatureba). 
aucileblobis SemTxvevaSi, betonis Seklebisa da cocvadobisagan 
gamowveuli danakargebis gaTvaliswinebiT. SeniSvna: B7.5-B12.5 klasis 

msubuqi betonis konstruqciebSi con1 da con2 –is mniSvnelobebi ar unda 
aRematebodes Sesabamisad 400 da 550 mgpa-s. 

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

5. sabjenebze armaturis daWimvisas gaTvaliswinebuli unda iqnes: 
a) pirveli danakargebi – ankerebis deformaciisgan, armaturis 

xaxunisgan Semomvleb mowyobilobaze, armaturaSi Zabvebis relaqsaciisgan, 
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 iqnes: 
a) pirveli danakargebi – ankerebis deformaciebisgan, armaturis 

xaxunisgan arxebis kedlebTan an konstruqciis betonis zedapirTan: 
b) meore danakargebi – armaturaSi Zabvebis relaqsaciisgan, betonis 

Seklebisa da cocvadobisgan, armaturis xveulebis qveS betonis 
moTelvisagan, blokebs Soris pirapirebis deformaciisgan (blokebisgan 
Sedgenili konstruqciebisTvis). 

7. armaturis winaswari Zabvebis danakargebi unda ganisazRvros 
danarT 1-is mixedviT, amasTan, danakargebis jamuri sidide konstruqciebis 
daproeqtebisas miiReba aranakleb 100 mgpa-sa. 

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

a) winaswar dadgenil vadaSi konstruqciis datvirTvisas danakargebi 

unda gamravldes  l koeficientze, romelic ganisazRvreba formuliT 
 
                                                                4t 

                       l =            ,                                       (5) 

                                                          100 + 3 t 

sadac t  droa dRe-RameSi, romelic aiTvleba cocvadobisagan danakargebis 
gansazRvrisas betonis mokumSvis dRidan, Seklebisagan – dabetonebis 
damTavrebis  dRidan; 
  

b) konstruqciebisaTvis, romelTa eqspluataciac gaTvaliswinebulia 
40%-ze dabali haeris tenianobisas, danakargebi unda gaizardos 25%-iT. 
wvrilmarcvlovani da mZime betonisgan damzadebuli konstruqciebisaTvis, 
romlebic daucveli arian mzis radiaciisagan, aRniSnuli danakargebi 
izrdeba 50%-iT; 
 g) danakargebis gasazRvrisaTvis dasaSvebia gamoyenebul iqnes 
dadgenili wesiT dasabuTebuli ufro zusti meTodebi, Tu cnobilia 
cementis saxeoba, betonis Sedgeniloba, konstruqciebis damzadebisa da 
eqspluataciis pirobebi da a.S. 

10. armaturis winaswari Zabvebis mniSvneloba gaangariSebebSi Sedis 

armaturis daWimvis sizustis sp koeficientiT, romelic ganisazRvreba 
formuliT 

                          sp  =  1  +  ∆ sp   .                                                                       (6) 

 

niSani “plusi” miiReba winaswari daZabvis arasasurveli gavlenisas (e.i. 
konstruqciis muSaobis mocemul stadiaze an elementis gansazRvrul 
ubanze winaswari daZabva amcirebs zidvis unars, xels uwyobs bzarebis 
warmoqmnas da a.S.), niSani “minusi” ki – sasurveli gavlenisas. meqanikuri 

xerxiT armaturis daWimvisas ∆ sp mniSvneloba miiReba 0,1-is toli, xolo 
eleqtroTermuli da eleqtroTermul-meqanikuri xerxebiT daWimvisas 
ganisazRvreba Semdegi formuliT 

 
                                                p                         1 

                         ∆ sp = 0,5                 1  +                          ,                                    (7) 

                                               sp                  √   np 
 

magram miiReba aranaklebi 0,1-isa. aq p, sp mniSvnelobebi ix. Mm5. p.31-Si; np 
dasaZabi armaturis Reroebis ricxvia elementis kveTSi. armaturis 
winaswari Zabvebis danakargebis gansazRvrisas, agreTve bzarebis gaxsnasa 

da  deformaciebze gaangariSebisas, dasaSvebia ∆ sp –is mniSvneloba 
miRebul iqnes nulis toli.   

11. Zabvebi betonsa da armaturaSi, agreTve betonis winaswari 
momkumSavi Zalvebi, romlebic gaTvaliswinebul unda iqnes winaswar 
daZabuli konstruqciebis gaangariSebaSi, ganisazRvreba Semdegi 
miTiTebebis mixedviT: 

a) elementebis grZivi RerZis mimarT normalur kveTebSi Zabvebi 
ganisazRvreba drekadi 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 . 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 eop 

dayvanili kveTis simZimis centris mimarT (nax. 1) ganisazRvreba 
formulebiT: 
 

 

                                                   P =sp Asp +  sp Asp – s As – s As,                              (8) 

 

                 sp Asp ysp  +  s As ys – sp Asp ysp – s As ys 

                                    eop =                                                                                         ,           (9)               

                                                                                     P 

sadac, s , s aris Zabvebi Sesabamisad S da S dauZabav armaturaSi, 

gamowveuli betonis SeklebiT da cocvadobiT; ysp, ys , ysp , ys – manZilebi 

dayvanili kveTis simZimis centridan Sesabamisad S da S daZabul da 
dauZabav armaturaSi Zalvebis modebis wertilebamde (ix. nax. 1). 
 
 
 

                        
 

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

 
 

mrudxazovani dasaZabi armaturis sp  da   sp mniSvnelobebi Sesabamisad 

mravldeba cos da cos, sadac  da  elementis grZivi RerZis mimarT 
armaturis RerZebis daxris kuTxeebia gansaxilveli kveTisaTvis.  

g) sp  da  sp Zabvebi miiReba: 
g.a) betonis mokumSvis stadiaze – pirveli danakargebis 

gaTvaliswinebiT; 
g.b) elementebis eqspluataciis stadiaze – pirveli da meore 

danakargebis gaTvaliswinebiT. 

d) s  da   s Zabvebi miiReba ricxobrivad toli: 
d.a) betonis mokumSvis stadiaze – ZabvaTa danakargebisa swrafmdinari 

cocvadobisagan, danarTi 1 poz. 6-is mixedviT;  

dayvanili 
ganivi kveTis  
 
simZimis 
centris xazi 
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d.b) elementebis eqspluataciis stadiaze – betonis Seklebisa da 
cocvadobisagan ZabvaTa danakargebis jamisa – danarTi 1-is poz. 6,8 da 9-s 
mixedviT. 

12. winaswari mokumSvis stadiaze betonis mkumSavi bp  Zabvebi ar unda 
aRematebodes mniSvnelobebs (wilobrivad betonze gadasacemi Rbp Zabvisagan), 

romlebic miTiTebulia cxr. 5-Si. bp Zabvebi ganisazRvreba betonis 
SekumSuli zonis kidura boWkos doneze winaswari Zabvebis danakargebis 
gaTvaliswinebiT danarTi 1-is poz. 1-6-is Sesabamisad da armaturis daWimvis 

sizustis koeficientisaTvis sp   = 1.  
13. winaswar daZabuli konstruqciebisaTvis, romelTa eqspluataciis 

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

 
 
 

cxrili 5 
 

 
 
 

kveTis daZabuli 
mdgomareoba 

 
 
 

armaturis daWimva 

betonSi mkumSavi Zabvebi winaswari 
mokumSvis stadiaze, wilobrivad 

betonis gadasacemi simtkicisgan ara 
umetes 

gare haeris zamTris saangariSo 
temperaturis dros, 0C minus 400 da 

zeviT 
mokumSvisas 

centraluri garecentruli 
1. Zabvebi mcirdeba 
an ar icvleba gare 
datvirTvebis mo-
qmedebis dros 

sabjenebze 
betonze 

0,85 
0,70 

0,95* 
0,85 

2. Zabvebi izrdeba 
gare datvirTvebis 
moqmedebis dros 

sabjenebze 
betonze 

0,65 
0,60 

0,70 
0,65 

 elementebisaTvis, romlebic mzaddeba momkumSavi Zalvis TandaTanobiT  
   gadacemiT, foladis sayrdeni detalebisa da iribi armaturis arsebobisas,  

      daarmaturebis moculobiTi koeficientiT   0,5% (ix. m.45p.3)sigrZeze,  
      romelic Zabvebis gadacemis zonis Lp sigrZeze naklebi ar aris. (ix. m. 10p.7) 

      dasaSvebia miRebuli iqnes mniSvneloba bp / Rbp = 1,00 
SeniSvnebi: 1. gare haeris zamTris saangariSo temperatura miiReba m.3p.11  
            miTiTebebis Tanaxmad. 

            2.B7.5-B12.5 klasebis msubuqi betonisaTvis bp / Rbp mniSvnelobebi unda  
            iqnes 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 – sxvadasxva mimarTulebiT 
gansxvavebuli Tvisebebis (aq meqanikuri) arseboba).  

2. fizikuri arawrfivobis, anizotropiisa da cocvadobis 
gaTvaliswineba saWiroa ganmsazRvrel TanafardobebSi, romlebic 
erTmaneTTan akavSirebs Zabvebsa da deformaciebs, agreTve masalis 
simtkicisa da bzarmedegobis pirobebSi. amasTan, saWiroa gamoikveTos 
elementebis deformaciis ori stadia – bzarebis warmoqmnamde da 
warmoqmnis Semdeg. 

3. bzarebis warmoqmnamde betonisaTvis unda iqnes gamoyenebuli 
arawrfivi orTotropuli modeli, romelic saSualebas iZleva 
gaTvaliswinebul iqnes dilataciis efeqtis mimarTuli ganviTareba da 
deformaciis araerTgvarovneba kumSvisa da gaWimvis dros. dasaSvebia 
betonis kvaziizotropuli modelis gamoyeneba, romelic iTvaliswinebs 
miTiTebuli faqtorebis saSualod gamovlenas 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 – 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 iqnes Zabvebis 
Tanwyoba sxvadasxva mimarTulebis baqnebze, ris gamoc, kerZod, betonis 
winaRoba or da samRerZa kumSvaze aRemateba simtkices erTRerZa kumSvis 
dros, xolo kumSvisa da gaWimvis kombinaciis SemTxvevaSi SeiZleba naklebi 
iyos, vidre mxolod erT-erTi maTganis arsebobisas. aucileblobis 
SemTxvevaSi saWiroa Zabvebis moqmedebis xangrZlivobis mxedvelobaSi 
miReba. daubzaravi rkinabetonis simtkicis piroba unda Seiqmnas 
Semadgeneli masalebis simtkicis pirobebidan gamomdinare, rogorc 
orkomponentiani garemosTvis. 

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

6. bzarebis warmoqmnis Semdeg gamoyenebul unda iqnes 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 sqemebis; 

b) bzarebis gaxsnisa da maTi napirebis Zvris; 
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g) armaturis sixistis: RerZuli-bzarTa Soris betonis zolebTan an 
blokebTan SeWidulobis gaTvaliswinebiT; mxebi – bzarebis napirebTan 
betonis fuZis damyolobisa da bzarebSi armaturis RerZuli da mxebi 
Zabvevis gaTvaliswinebiT; 

d) betonis sixistis: bzarTa Soris – RerZul Zalebsa da Zvraze 
(mcirdeba gadamkveTi bzarebis sqemis 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 
warmoqmnis SemTxvevaSi gasaTvaliswinebelia daxril bzarebs zemoT 
betonis deformirebis Taviseburebebi. 

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 erTobliobis 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 armaturis 
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 gamo, rasac iwvevs gaWimul armaturasTan betonis 
SeWidulobis Zalebi da agreTve bzarebis napirebTan armaturis ganivad 
gadanacvleba; 

g) betonis simtkicis gansazRvrisas mxedvelobaSi miiReba bzarebis 
warmoqmnis sqemebi da armaturis mimarT bzarebis daxris kuTxeebi; 

d) armaturis ReroebSi gaiTvaliswineba maTi RerZis gaswvriv 
mimarTuli normaluri Zabvebi; dasaSvebia gaTvaliswinebul iqnes 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 aqvs 
denadobis zRvari, Zabvebi unda gakontroldes deformaciuli 
gaangariSebis procesSi); 

v) betonis simtkice mis sxvadasxva zonaSi unda 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 konstruqciebis simtkiceze, 
deformaciebze, bzarebis warmoqmnasa da gaxsnaze gaangariSebisas unda 
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Semowmdes konstruqciis Semadgeneli yoveli sasruli elementis simtkicisa 
da bzarmedegobis pirobebi, agreTve mniSvnelovani gadaadgilebis 
warmoqmnis pirobebi. simtkicis mixedviT zRvruli mdgomareobis 
Sefasebisas dasaSvebia calkeuli sasruli elementi CaiTvalos 
darRveulad, Tu es ar iwvevs konstruqciis progresirebad rRvevas da 
gansaxilveli datvirTvis moqmedebis dasrulebis Semdeg konstruqciis 
eqspluataciisaTvis vargisoba SenarCunebuli iqneba an SeiZleba aRdgenil 
iqnes.  

Tavi II 
masalebi betonisa da rkinabetonis konstruqciebisaTvis 

 
muxli 7.   betoni 

1. winamdebare normebis mixedviT betonisa da rkinabetonis (mzidi da 
SemomzRudi) konstruqciebis daproeqtebisas gaTvaliswinebul unda iqnes 
Semdegi sakonstruqcio betonebi: 

a) mZime, saSualo simkvriviT 2200-dan 2500 kg/m3; 
b) wvrilmarcvlovani, 1800 kg/m3-ze meti saSualo simkvrivis; 
g) msubuqi, mkvrivi da daforovnebuli struqturis; 
d) ujredovani, avtoklavuri da araavtoklavuri gamyarebis; 
e) specialuri damZabavi betoni. 
2. betonisa da rkinabetonis konstruqciebis daproeqtebisas, maTi 

daniSnulebisa da muSaobis pirobebis gaTvaliswinebiT, unda dadgindes 
betonis xarisxis maCveneblebi, romelTagan ZiriTadia: 

a) klasi simtkicis mixedviT kumSvaze – B; 

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

g) marka yinvamedegobis mixedviT – F (iniSneba konstruqciebisTvis, 
romlebic tenian mdgomareobaSi ganicdis monacvleobiT gayinva-galRobas); 

d) marka wyalSeuRwevobis mixedviT – W (iniSneba konstruqciebisTvis, 
romelTac waeyeneba wyalSeuRwevobis SezRudvis moTxovnebi); 

e) marka saSualo simkvrivis mixedviT – D (iniSneba 
konstruqciebisaTvis, romelTac konstruqciuli moTxovnis garda 
Tboizolaciis moTxovnebic waeyeneba);  

v) marka TviTdaZabvis mixedviT damZabavi betonisTvis – Sp (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, warmoqmnils betonis gafarToebis 

Sedegad, grZivi daarmaturebis  = 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:  
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a.d) a –  bunebrivi  gamyarebis  an  atmosferuli  wnevisas  Tburad     
    damuSavebuli,  qviSaze,  romlis  sisxos  moduli  aRemateba  2-s – 
        B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; B35; B40; 

a.e) b – igive,  qviSis  sisxos  modulisas  2  da  naklebi –  
       B3,5; B5; B7,5; B10; B12,5; B15; B20; B25; B30; 

a.v) g – avtoklavurad damuSavebuli – 
       B15; B20; B25; B30; B35; B40; B45; B50; B55; B60. 
      b) msubuqi betoni saSualo simkvrivis mixedviT markebis Sesabamisad: 
b.a) D800, D900 – В2,5; В3,5; В5; В7,5; 

b.b) D1000, D1100 – В2,5; В3,5; В5; В7,5; В10; В12,5; 

b.g) D1200, D1300 – В2,5; В3,5; В5; В7,5; В10; В12,5; В15; 

b.d) D1400, D1500 – В3,5; В5; В7,5; В10; В12,5; В15; В20; В25; В30; 

b.e) D1600, D1700 – В5; В7,5; В10; В12,5; В15; В20; В25; В30; В35; 

b.v) D1800, D1900 – В10; В12,5; В15; В20; В25; В30; В35; В40; 

b.z) D2000 – В20; В25; В30; В35; В40. 

     g) ujredovani betoni saSualo simkvrivis mixedviT markebis 
Sesabamisad: 

marka avtoklavuri gamyarebis: araavtoklavuri: 
D 500 В1; В1,5; - 
D 600 В1; В1,5; В2; В2,5; B1; B1,5; 
D 700 В1,5; В2; В2,5; B3,5; B1,5; B2; B2,5; 
D 800 В2,5; B3,5; B5; B2; B2,5; B3,5; 
D 900 B3,5; B5; B7,5; B3,5; B5; 
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 mixedviT markebis 

Sesabamisad: 
d.a) D800, D900, D1000 – В2,5; В3,5; В5;  

d.b) D1100, D1200, D1300 –  В7,5; 

d.g) D1400 - В3,5; В5; В7,5. 

e) dasaSvebia kumSvaze simtkicis mixedviT B22,5 da B27,5 Sualeduri 
klasis betonis gamoyeneba im pirobiT, Tu es iZleva cementis ekonomias 
Sesabamisad B25 da B30 klasis betonis gamoyenebasTan SedarebiT da ar 
auaresebs konstruqciis sxva teqnikur-ekonomikur maCveneblebs.  

v) klasebi simtkicis mixedviT RerZul gaWimvaze: mZime, damZabavi 
wvrilmarcvlovani da msubuqi betonebi – Bt 0,8; Bt 1,2; Bt 1,6; Bt 2,0; Bt 2,4; Bt 2,8; 
Bt 3,2; 

z) markebi yinvamedegobis mixedviT: 
z.a) mZime, damZabavi da wvrilmarcvlovani betonebi – F50; F75; F100; 

F125; F150;   

        F200; F300; F400; F500; 

z.b) msubuqi betoni – F25; F35; F50; F75; F100; F150; F200; F300; F400; F500; 

z.g) ujredovani da daforovnebuli betoni – F15; F25; F35; F50; F75; F100;  

T) markebi wyalSeuRwevobis mixedviT: 
mZime, wvrilmarcvlovani da msubuqi betonebi – W2, W4, W6, W8, W10, W12. 
damZabavi 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) msubuqi betoni – D800; D900; 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: saqarTvelos karierebis (saRamo, okami, sura-sari) 
Semvsebebze, D1500, – D1900 saSualo simkvriviT damzadebuli betonebis 
maxasiaTeblebi moyvanilia Sesabamis normatiul dokumentebSi 

k) markebi TviTdaZabvis mixedviT: damZabavi betoni – Sp0,6; Sp0,8; Sp1; 
Sp1,2; Sp1,5; Sp2; Sp3; Sp4. 

5. SeniSvnebi:  
a) normebSi termini “msubuqi betoni” da “daforovnebuli betoni” 

ixmareba Sesabamisad mkvrivi da daforovnebuli agebulebis (6%-ze meti 
forianobis xarisxiT) msubuqi betonebis aRniSvnisaTvis.                

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

6. betonis xnovaneba, romelic Seesabameba mis klass simtkicis 
mixedviT kumSvaze da gaWimvaze, iniSneba daproeqtebisas, konstruqciaze 
saproeqto datvirTvebis modebis realuri vadebisagan gamomdinare, agebis 
xerxisa da betonis gamyarebis pirobebis gaTvaliswinebiT. am monacemebis 
ararsebobis SemTxvevaSi betonis klasi dgindeba 28 dRis xnovanebis 
mixedviT. asawyobi konstruqciebis elementebSi betonis gasaSvebi simtkice 
iniSneba konkretuli saxeobis konstruqciebisaTvis saTanado  
standartebis moTxovnebis gaTvaliswinebiT. 

7. rkinabetonis konstruqciebSi gamosayeneblad ar daiSveba:  
a) mZime da wvrilmarcvlovani betonebi B7,5-ze dabali klasisa 

simtkicis mixedviT kumSvaze;  
b) msubuqi betonebi B3,5-ze da B2,5-ze dabali klasisa – Sesabamisad 

erTfenovani da orfenovani konstruqciebisTvis. 
8. simtkicis mixedviT kumSvaze betonis klasi gamoyenebuli unda 

iqnes: 
a) mZime da msubuqi betonisgan damzadebuli rkinabetonis 

elementebisTvis, romlebic mravaljer ganmeorebad datvirvebze 
gaiangariSeba – aranaklebi B15-isa; 

b) mZime, wvrilmarclovani da msubuqi betonisgan damzadebuli 
SekumSuli Rerovani elementebisTvis – aranaklebi B15-isa; 

g) rkinabetonis ZlierdatvirTuli Rerovani elementebisTvis 
(magaliTad, svetebisaTvis, romlebic amwis mniSvnelovan datvirTvas 
ganicdis, agreTve mravalsarTuliani Senobebis qveda sarTulebis 
svetebisaTvis) – aranaklebi B25-isa.  

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

a) konstruqciebSi Rerovani armaturiT – aranaklebi B15-isa; 
b) elementebisaTvis, romlebic gruntSi efloba CasobiT an 

vibrirebiT – aranaklebi B30-isa; 
g) mZime da msubuqi betonisgan damzadebuli elementebisTvis, 

romelTac cveTamedegobis moTxovna waeyenebaT –  aranaklebi B40-isa.  
10. mZime, wvrilmarcvlovani da msubuqi betonisgan damzadebul 

winaswar daZabul elementebSi klasi betonisa, romelSic ganlagebulia 
daZabuli armatura, miiReba daZabuli armaturis saxeobisa da klasis, misi 
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diametrisa da saankero mowyobilobis arsebobisgan damokidebulebiT – 
aranaklebi me-6 cxr.-Si moyvanili sidideebisa. betonis gadacemis simtkice 
– Rbp (betonis simtkice misi mokumSvis dros, romelic kontroldeba 
simtkicis mixedviT kumSvaze betonis klasis analogiurad) 11 mgpa-ze 
naklebi ar unda iyos; A-VI, AT-VI, A-VIK da AT-VII klasis Rerovani 
armaturis, K-7 da K-19 klasis saarmaturo bagirebis, agreTve maRali 
simtkicis uankero mavTulovani armaturis gamoyenebisas Rbp 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 moqmedebaze 
gasaangariSebeli konstruqciebisTvis, sadac gamoyenebulia daZabuli 
mavTulovani an A-IV klasis Rerovani armatura misi diametris miuxedavad, 
agreTve A-V klasis armatura diametriT 10-dan 18 mm-mde, me-6 cxrilSi 
miTiTebuli betonis minimaluri klasebi unda gadiddes erTi safexuriT, 
e.i. 5 mgpa-iT, Sesabamisad gadiddeba betonis gadacemis simtkice. 

cxrili 6 
daZabuli armaturis saxeoba da klasi betonis klasi, aranaklebi 

1. mavTulovani armaturis klasebi: 
B-II (ankerebis arsebobisas) 
Bp-II (ankerebis gareSe) diametriT, mm-Si: 
       5-mde CaTvliT 

6 da meti 
K-7 da K-19 
2. Rerovani armatura (ankerebis gareSe), diametriT 
mm-Si 10-dan 18-is CaTvliT, klasebisTvis: 
A-IV 

A-V 

A-VI da AT-VII 

diametriT 20 mm da meti, klasebisTvis: 
A-IV 

A-V 

A-VI da AT-VII  

 

B20 

 

B20 

B30 

B30 

 

 

B15 

B20 

B30 

 

B20 

B25 

B30 

SeniSvna. armaturis klasebis 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-iT. am SemTxvevaSi 
Sesabamisad unda Semcirdes betonis gadacemis simtkice. 

11. SeniSvnebi:  
a) rkinabetonis konstruqciebis 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 bp / Rbp fardobiTi mniSvnelobebis SemTxvevaSi, dasaSvebia A-IV 
klasis 14 mm-ze naklebi diametris daZabuli armaturis gamoyeneba msubuqi 
B7,5-B12,5 klasebis betonisTvis. am dros gadacemis simtkice ar unda iyos 
betonis klasis 80%-ze naklebi.  

12. specialuri eqsperimentuli dasabuTebis gareSe dauSvebelia 
wvrilmarcvlovani betonis gamoyeneba rkinabetonis konstruqciebSi, 
romlebic ganicdian mravaljer ganmeorebad datvirTvas, agreTve 12 m-ze 
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meti malis winaswar daZabul konstruqciebSi, maTi daarmaturebisas 
mavTulovani B-II, Bp-II, K-7 da K-19 klasis armaturiT. konstruqciis 
RarebSi da zedapirze ganlagebuli armaturis betonTan SeWidulobis 
uzrunvelsayofad da koroziisagan dasacavad gamoyenebuli 
wvrilmarcvlovani betonis klasi simtkicis mixedviT kumSvaze, unda iyos 
aranaklebi B12,5-isa, xolo arxebSi ineqciisaTvis – aranaklebi B25-isa.  

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 yinvamedegobaze da wyalSeuRwevobaze, agreTve 

betonisa da rkinabetonis konstruqciebSi gamoyenebuli cementis saxeoba 
iniSneba garemo pirobebis, eqspluataciis reJimisa da nagebobis 
pasuxismgeblobis klasis (ix. danarTi 3) gaTvaliswinebiT da miiReba: 

a) betonis markebi yinvamedegobaze, garemo haeris uaryofiTi 
saangariSo temperaturis da misi weliwadSi 0-ze gadasvlis sixSiris n-is 
mixedviT, pirveli (I) klasis nagebobis konstruqciebisTvis (gaTbobis mqone 
Senobis gare kedlebis garda) – aranaklebi, vidre me-7 cxrilSia moyvanili. 

b) II da III klasis nagebobebisTvis me-7 cxrilSi betonis markebis 
mniSvnelobebi mravldeba koeficientze – 0,70 da 0,50 Sesabamisad da 
mrgvaldeba uaxloesi markis mniSvnelobamde. 

g) betonis markebi yinvamedegobaze gaTbobis mqone 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 konstruqciebze wylis 
zegavlenis xasiaTis (Semorecxva, kapilaruli Sewova, dawneva, udawneo) da 
sxvadasxva fizikur mdgomareobaSi (gazisebri, myari, Txevadi) myof 
garemoSi, agresiuli nivTierebebis koncentraciis gaTvaliswinebiT. 

v) konstruqciebisaTvis, romlebic wylis zegavlenas ganicdis 
(kerZod, gruntisqveSa wylebis donis dabla mdebare saZirkvlebi da sxv.), 
dawnevis gradientis mniSvnelobisas: 5-ze naklebi; 5; 10; 20 da 30, betonis 
wyalSeuRwevobis marka iniSneba Sesabamisad – aranaklebi W2, W4, W6, W8 da 
W10-isa.  

z) udawneo SemomzRudi konstruqciebisaTvis (magaliTad, 
rkinabetonis gadaxurvebi izolaciis gareSe) maTi “rbili” wyliT 
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 zemoqmedebis mixedviT, garemo 
agresiulobis sxvadasxva xarisxiT xasiaTdeba: araagresiuli, 
sustadagresiuli, saSualoagresiuli da Zlieragresiuli. 

i) konstruqciebze gazis da wylis agresiuli garemos zemoqmedebis 
xarisxi saTanado cxrilebis mixedviT dgindeba. agresiul garemoSi myofi 
Senobebisa da nagebobebis betonisa da rkinabetonis konstruqciebis 
medegobis uzrunvelyofa misi SeRwevobis SemcirebiT xdeba. 
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k) agresiul garemoSi koroziamedegi betonis wyalSeuRwevobis marka 
W4-ze naklebi ar unda iyos. 

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

m) sulfatebis Semcvel agresiul wylebSi eqspluataciisaTvis 
gankuTvnili konstruqciebis proeqtSi miTiTebuli unda iyos cementis 
saxeoba, romelic uzrunvelyofs Sesabamis garemoSi betonis xangamZleobas. 

n) wyalSi sulfat - ionebisa da bikarbonatis Semcvelobisagan 
damokidebulebiT betonSi gamoyenebuli unda iqnes me-8d cxrilSi 
moyvanili cementis saxeobebi. 

cxrili 7 
konstruqciebis 

tenianobis 
mdgomareoba 

weliwadSi 
gare haeris 
uaryofiTi 

temperaturis 
0-ze 

gadasvlis 
raodenoba 

betonis markebi yinvamedegobis mixedviT garemo 
haeris saangariSo temperaturis t 

0
C dros 

(gaTbobis mqone Senobebis gare kedlebis garda) 

11 -5 -10 -15 -20 -30 
1.mudmivad wyal-
najer mdgomare-
obaSi 

25 
30 
75 

100 da meti 

F50 

F75 

F100 

F125 

F100 

F125 

F150 

F150 

F125 

F150 

F150 

F200 

F150 

F200 

F200 

F250 

F200 

F250 

F250 

F300 

2.epizodurad 
wyalnajer mdgo-
mareobaSi (kapi-
laruli Sewo-
viT an atmosfe-
ruli naleqe-
biT) mTlianad 
an nawilobrivad 
datenianebis 
dros 

25 
50 
75 

100 da meti 

F25(1;2) 

F35(1;2) 

F50(1;2) 

F75(1;2) 

F35(2) 

F50(2) 

F75(2) 

F100(2) 

F50(2) 

F75(2) 

F75(2) 

F100(2) 

F75(3) 

F100(3) 

F100(3) 

F125(3) 

F100 

F125 

F125 

F150 

3. haeris tenia-
nobis mdgomare-
obaSi (kerZod, 
atmosferuli na-
leqebisagan da-
culi konstruq-
ciebi) 

25 
50 
75 

100 da meti 

F15(1;4) 

F25(1;4) 

F35(1;4) 

F50 

F25(2) 

F35(2) 

F50(2) 

F75 

F35(2) 

F50(2) 

F50(2) 

F75 

F50(2) 

F75(2) 

F75(2) 

F100 

F75(3) 

F100(3) 

F100(3) 

F125 

SeniSvnebi: 
1. garemo haeris zamTris saangariSo temperatura da misi 0-ze 

gadasvlis raodenoba miiReba m. 3 p.10-is mixedviT 
2. mZime da wvrilmarcvlovani betonis konstruqciebis yinvamedegobis 

markebi ar normirdeba: 
indeqsi (1)-is SemTxvevaSi – I, II da III klasis nagebobebisaTvis, indeqsi 
(2)-is SemTxvevaSi II da III klasis da indeqsi (3)-is dros III klasis 
nagebobebis konstruqciebisTvis. indeqsi (4)-is dros ar normirdeba 
mZime, wvrilmarcvlovani da msubuqi betonis yinvamedegobis markebi. 

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

 
konstruqciis muSaobis 

pirobebi 
gaTbobis mqone Senobebis gare kedlebis betonis 

minimaluri marka yinvamedegobis mixedviT 
saTavsos 
Sida hae-
ris far-
dobiTi 

tenianoba  

int, % 

gare haeris zamTris 
saangariSo 

temperatura 0C 

msubuqi, ujredovani 
da daforovnebuli 

betoni 

mZime da 
wvrilmarcvlovani betoni 

pasuxismgeblobis mixedviT Sesabamisi klasis 
SenobebisaTvis 

I II III I II III 

int, > 75 minus 20-idan  
minus 40-is CaTvliT 
minus 5-dan  
minus 20-is CaTvliT 
minus 5-ze maRla 

F75 
 

F50 
 

F35 

F50 
 

F35 
 

F25 

F35 
 

F25 
 

F15* 

F100 
 

F75 
 

F50 

F75 
 

F50 
 

ar norm. 

F50 
 

ar norm. 
 

ar norm. 

60<int,< 75 minus 20-idan  
minus 40-is CaTvliT 
minus 5-dan  
minus 20-is CaTvliT 
minus 5-ze maRla 

F50 
 

F35 
 

F25 

F35 
 

F25 
 

F15* 

F25 
 

F15* 
 

ar norm. 

F50 
 

ar norm. 
 

ar norm. 

ar norm. 
 

ar norm. 
 

ar norm. 

ar norm. 
 

ar norm. 
 

ar norm. 

int,  60 minus 20-idan  
minus 40-is CaTvliT 
minus 5-dan 
minus 20-is CaTvliT 
minus 5-ze maRla 

F35 
 

F25 
 

F15* 

F25 
 

F15* 
 

ar norm. 

F 15* 
 

ar norm. 
 

ar norm. 

ar norm. 
 

ar norm. 
 

ar norm. 

ar norm. 
 

ar norm. 
 

ar norm. 

ar norm. 
 

ar norm. 
 

ar norm. 

 
* msubuqi betonisaTvis markebi yinvamedegobis mixedviT ar normirdeba. 
 
SeniSvnebi: 1. me-8 cxrilis normebi im SemTxvevebs moicavs, rodesac ar xdeba  
           kedlis gare zedapiris datenianeba kapilaruli Sewovis gziT an  
           atmosferuli naleqebiT, kedlebis datenianebis SemTxvevaSi  
           marka yinvamedegobis mixedviT unda dainiSnos me-7 cxrilis me-2 poziciis  
           mixedviT. 
           2. orTql da hidroizolaciis mqone konstruqciebisaTvis mZime,  
           wvrilmarcvlovani da msubuqi betonis markebi yinvamedegobis  
           mixedviT, miTiTebuli winamdebare cxrilSi, erTi safexuriT mcirdeba 

 
 

cxrili 8a 
 

betonis marka 
wyalSeuRwevobis mixedviT  

betonis wyalSeuRwevobis raodenobrivi 
maxasiaTeblebi 

pirdapiri arapirdapiri 
filtraciis koeficienti 

sm/wm 
betonis wyalSTanTqma, % 

W 4 

W 6 

W 8 

W 10 

W 12  

(2 ... 7)  10-9 

(0,6 ... 2)  10-9 

(1 ... 6)  10-10 

(0,6  ... 1)  10-10 

(1 ... 6)  10-11 

5,2 
4,5 
4,0 
3,7 
3,5 
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SeniSvnebi: 1. betonis wyalSeuRwevobis arapirdapiri maCveneblebi saorientacioa  
            da gamoiyeneba betonis Sedgenilobis winaswari daproeqtebisas; 
           2. wyalSTanTqmis maCvenebeli Seesabameba plastikuri konsistenciis  
            mZime betons; 
            3. msubuqi betonisaTvis wyalSTanTqmis mniSvneloba unda ganisazRvros  
            cxrilSi moyvanili mniSvnelobebis gamravlebiT koeficientze,  
             romelic tolia mZime betonis saSualo simkvrivis fardobisa msubuqi  
            betonis saSualo simkvrivesTan (Sesabamisi klasebis). 

 
 
 

cxrili 8b 
airebis dasaxeleba haeris fardobiTi tenianoba 

0,60-ze naklebi 0,61 ... 0,80 0,80-ze meti 
1. naxSirorJangis  ar SeizRudeba 2000 100 
2. amoniaki 20 0,2 110-3 
3. gogirdovani anhidridi 10 0,5 110-3 
4. ftorwyalbadi 5 0,05 110-4 
5. qlorwyalbadi 5 0,05 110-4 
6. gogirdwyalbadi 5 0,01 110-4 
7. qlori 1 0,1 110-2 
8. wyalSi xsnadi azotis oqsidi 5 0,1 110-2 

 
 
 

cxrili 8g 
 

bunebrivi wylis garemos agresiulobis 
faqtori yvela saxeobis cementisTvis 

wyalSi agresiul nivTierebaTa 
zRvruli koncentracia betonis 

wyalSeuRwevobis markis W 
Sesabamisad 

W4 W6 W8 

1. wylis bikarbonatuli tutianoba (ionis 
HCO3 – mg. eqv./l (grad) 

1,0 SeuzRudavad SeuzRudavad 

2. wylis mJavianoba – (wyalbadis maCvenebeli) 6,5 5,0 4,0 
3. agresiuli naxSirorJangi mg/l 10 40 SeuzRudavad 

4. magneziuri marilebi. Mg
2+ ionze gaangariSe-

biT, mg/l 
1000 2000 3000 

5. amonituri marilebi NH4
+ ionze gaangariSe-

biT 
100 500 800 

6. jamuri Semcveloba – qloridebis, sul-
fatebis, nitratebis da sxv. marilebis, kon-
struqciis aorTqlebis zedapiris arsebobisas 

10000 20000 50000 

 
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 mqone (cxr. 8g-is p.6) da monacvleobiT gayinva-galRobis  
            mdgomareobaSi myof konstruqciebis betons ufro maRali  
            yinvamedegobis moTxovnebi waeyeneba, vidre daproeqtebis normebSia  
            moyvanili 
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o) agresiul garemoSi, konstruqciebSi armaturis koroziamedegobis 
uzrunvelsayofad, dauSvebelia betonis qloriani marilebis Seyvana (rasac 
mimarTaven betonis gamyarebis dasaCqareblad) Semdeg SemTxvevebSi: 

o.a) winaswar daZabul konstruqciebSi; 
o.b) rkinabetonis konstruqciebSi, romelTa eqspluatacia xdeba 

mudmivad an perioduli wyalnajerobis pirobebSi da agreTve haeris 
garemos 0,8-ze meti fardobiTi tenianobisas; 

o.g) avtoklavuri gamyarebis rkinabetonis konstruqciebSi, romlebic 
ganicdian eleqtrokorozias; 

o.d) rkinabetonis konstruqciebSi, arxebis Sevsebis, agreTve 
nakerebisa da pirapirebis damonoliTebisaTvis saWiro betonis an xsnaris 
SemadgenlobaSi. 

 
 
 

cxrili 8d 
 

wyalSi SO4
2-

 ionebis zRvruli 
Semcveloba, mg/l wyalSi bika-
rbonatis Semcveloba – HCO3

_ 
mg. ekv./l 

 
mocemul garemoSi medegi cementi 

1,2 1,2-3,0 3,0-6,0 6,0 
150 
- 
- 
 

1000 
- 

250 
250 
1500 
 

1500 
3000 

350 
500 
3000 
 

3000 
6000 

500 
1000 
4000 
 

4000 
8000 

pucolanportlandcementi 
portlandcementi  
portlandcementi 
klinkeris SedgenilobiT: 65%, 7%, 22% 
widaportlandcementi  
sulfatmedegi cementi  

 
SeniSvnebi: 1. cxrilSi miTiTebuli sulfatebis zRvruli koncentraciebi exeba W4  
markis normaluri wyalSeuRwevobis betonebs. W6 markis betonebisaTvis am 
maCveneblebis mniSvnelobebi miiReba cxrilSi mocemuli sidideebis gamravlebiT  
1,3-ze, xolo W8 markis betonebisTvis – 1,7-ze. 

  2. mciredmJonav gruntebSi ( filtraciis koeficienti Kf < F20             
1m/dReRameSi) ganlagebuli nagebobebisTvis, cxrilis maCveneblebi gamravlebul 
unda iqnes 1,3-ze. 

 
p) konstruqciebisTvis, romlebic ganicdian datenianebas (saxuravebi, 

saZirkvlebi da sxv.), betonSi iseTi Semvsebis gamoyenebisas, romelic 
Seicavs potenciurad reaqciul mineralebs da mTis qanebs (opali, 
qalcedoni, kaJi, vulkanuri tufi da sxv.), gamoyenebuli unda iqnes 
mciretutiani, specialuri mineralogiuri Sedgenilobis portlandcementi. 
I da II klasis nagebobebisTvis aseTi betonis koroziamedegoba unda 
Semowmdes eqsperimentulad.  

15. asawyobi konstruqciebis elementebis pirapirebis 
dasamonoliTebeli betonis yinvamedegobis da wyalSeuRwevobis saproeqto 
markebi miRebul unda iqnes igive, rac dasakavSirebeli elementebisTvis, Tu 
isini eqspluataciis an montaJis procesSi ganicdis gare haeris uaryofiTi 
temperaturis zegavlenas. 
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muxli 8.   betonis normatiuli da saangariSo maxasiaTeblebi 
1. betonis normatiul winaRobebs warmoadgens betonis prizmis 

winaRoba RerZuli kumSvisas Rbn (prizmuli simtkice) da winaRoba RerZuli 
gaWimvisas Rbtn. betonis saangariSo winaRoba pirveli (Rb , Rbt) da meore (Rb,ser , 

Rbt,ser) jgufis zRvruli mdgomareobebisTvis ganisazRvreba normatiuli 

winaRobebis gayofiT betonis Sesabamis saimedoobis koeficientebze bc – 

kumSvis da bt – gaWimvis SemTxvevaSi, romlebic ZiriTadi saxeobis 
betonebisaTvis miiReba me-9 cxrilis mixedviT.  

 
cxrili 9 

 
betonis saxeoba 

betonis saimedoobis koeficienti bc kumSvaze da bt gaWimvaze, 
konstruqciebis gaangariSebisas zRvruli mdgomareobis mixedviT 

pirveli jgufis meore jgufis 

bc bt – betonis klasis daniSvnisas 
simtkicis mixedviT 

bc da bt  

kumSvaze gaWimvaze 
mZime, damZabavi, 
wvrilmarcvlo-
vani, msubuqi da 
daforovnebuli 
ujredovani 

1,3 
 
 
 

1,5 

1,5 
 
 
 

2,3 

1,3 
 
 
 
- 

1,0 
 
 
 

1,0 

 
2. betonis normatiuli Rbn winaRoba (damrgvalebuli) damokidebulia 

betonis klasze kumSvaze simtkicis mixedviT da moyvanilia me-10 cxr-Si. 
betonis normatiuli winaRoba gaWimvaze Rbtn, im SemTxvevaSi, rodesac 
betonis simtkice gaWimvaze ar kontroldeba, miiReba Sesabamisad betonis 
klasisa kumSvaze simtkicis mixedviT me-10 cxr-dan. betonis normatiuli 
winaRoba RerZul gaWimvaze Rbtn, rodesac betonis simtkice gaWimvaze 
warmoebaSi kontroldeba, miiReba toli garantirebuli simtkicisa 
(klasisa) RerZul gaWimvaze.  

3. betonis saangariSo winaRobebi Rb, Rbt, Rb,ser , Rbt,ser (damrgvalebuli) 
betonis klasisgan damokidebulebiT simtkicis mixedviT kumSvaze da 
RerZul gaWimvaze moyvanilia: pirveli jgufis zRvruli 
mdgomareobebisTvis, Sesabamisad me-11 da me-12 cxr-Si, meore jgufisTvis me-
10 cxrilSi. betonis saangariSo winaRobebi Rb da Rbt pirveli jgufis 
zRvruli mdgomareobebisaTvis mcirdeba (an izrdeba) betonis muSaobis 

pirobebis bi koeficientebze gamravlebis gziT, romlebic iTvaliswinebs 
betonis Tvisebebis Taviseburebebs, zemoqmedebis xangrZlivobas, datvirTvis 
ganmeorebis mravaljeradobas, konstruqciis muSaobis pirobebsa da 

stadias, damzadebis xerxebs, kveTis zomebs da a.S. muSaobis pirobebis bi 
koeficientis mniSvnelobebi moyvanilia cxr. 13-Si. betonis saangariSo Rb,ser 

da Rbt,ser winaRobebi meore jgufis zRvrul mdgomareobaTa mixedviT 
gaangariSebebSi, garda m.30 p9_m.31 p.2-Si CamoTvlili SemTxvevebisa, SehyavT 

betonis muSaobis pirobebis koeficientiT bi = 1. msubuqi betonis 
calkeuli saxeobebisTvis dasaSvebia saangariSo winaRobis sxva 
mniSvnelobebis miReba, Tu es SeTanxmebulia dadgenili wesiT. (SeniSvna: 
gaangariSebebSi m.7 p.4-is mixedviT Sualeduri klasis (simtkicis mixedviT 
kumSvaze) betonis gamoyenebisas, maxasiaTeblebis mniSvnelobebi me-10, me-11 
da me-16 cxrilebidan wrfivi interpolaciiT ganisazRvreba. 
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cxrili 10 
winaRobis 
saxeoba 

betoni betonis normatiuli Rbn da Rbtn winaRobebi da betonis saangariSo Rb,ser da Rbt,ser winaRobebi zRvrul 
mdgomareobaTa meore jgufisaTvis betonis klasis Sesabamisad simtkicis mixedviT kumSvaze 

B1 B1,5 B2 B2,5 B3,5 B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60 

RerZuli kumSva 
(prizmuli simt-
kice) Rbn da Rb,ser 

mZime da 
wvrilmar-
cvlovani 

- - - - 2,70 
27,5 

3,50 
35,7 

5,50 
56,1 

7,50 
76,5 

9,50 
96,9 

1,0 
112 

5,0 
153 

18,5 
189 

22,0 
224 

25,5 
260 

29,0 
296 

32,0 
326 

36,0 
367 

39,5 
403 

43,0 
438 

msubuqi - - - 1,90 
19,4 

2,70 
27,5 

3,50 
35,7 

5,50 
56,1 

7,50 
76,5 

9,50 
96,9 

1,0 
112 

5,0 
153 

18,5 
189 

22,0 
224 

25,5 
260 

29,0 
296 

- - - - 

ujredo-
vani 

0,95 
9,69 

1,40 
14,3 

1,90 
19,4 

2,40 
24,5 

3,30 
33,7 

4,60 
46,9 

6,90 
70,4 

9,00 
91,8 

10,5 
107 

11,5 
117 

- - - - - - - - - 

RerZuli gaWimva 
Rbtn da Rbt,ser 

mZime - - - - 0,39 
4,00 

0,55 
5,61 

0,70 
7,14 

0,85 
8,67 

1,00 
10,2 

1,15 
11,2 

1,40 
14,3 

1,60 
16,3 

1,80 
18,4 

19,5 
19,9 

2,10 
21,4 

2,20 
22,4 

2,30 
23,5 

2,40 
24,5 

2,50 
25,5 

wvrilmarc-
vlovani, 
jgufebis 

                   

      a 
 

      b 
 

      g 

- - - - 0,39 
4,00 

0,55 
5,61 

0,70 
7,14 

0,85 
8,67 

1,00 
10,2 

1,15 
11,2 

1,40 
14,3 

1,60 
16,3 

1,80 
18,4 

1,95 
19,9 

2,10 
21,4 

- - - - 

- - - - 0,26 
2,65 

0,40 
4,08 

0,60 
6,12 

0,70 
7,14 

0.85 
8,67 

0,95 
9,69 

1,15 
11,7 

1,35 
13,8 

1,50 
15,3 

- - - - - - 

- - - - - - - - - 1,15 
11,7 

1,40 
14,3 

1,60 
16,3 

1,80 
18,4 

1,95 
19,9 

2,10 
21,4 

2,20 
22,4 

2,30 
23,5 

2,40 
24,5 

2,50 
25,5 

msubuqi, 
wvrili 

SemvsebebiT 
mkvrivi 

 
- 

 
- 

 
- 

 
0,29 
2,96 

 
0,39 
4,00 

 
0,55 
5,61 

 
0,70 
7,14 

 
0,85 
8,67 

 
1,00 
10,2 

 
1,15 
11,7 

 
1,40 
14,3 

 
1,60 
16,3 

 
1,80 
18,4 

 
1,95 
19,9 

 
2,10 
21,4 

 
- 

 
- 

 
- 

 
- 

forovani - - - 0,29 
2,96 

0,39 
4,00 

0,55 
5,61 

0,70 
7,14 

0,85 
8,67 

1,00 
10,2 

1,10 
11,2 

1,20 
12,2 

1,35 
13,8 

1,50 
15,3 

1,65 
16,8 

1,80 
18,4 
 

- - - - 

ujredo-
vani 

0,14 
1,43 

0,22 
2,24 

0,26 
2,65 

0,31 
3,16 

0,41 
4,18 

0,55 
5,61 

0,63 
6,42 

0,89 
9,08 

1,00 
10,2 

1,05 
10,7 

- - - - - - - - - 

SeniSvnebi: 
1. wiladis xazis zemoT mniSvnelobebi miTiTebulia mgpa-Si, xazis qvemoT _ kgZ/sm2. 
2. wvrilmarcvlovani betonis jgufebi Аa, b, gВ m.7p4-Sia moyvanili. 
3. ujredovani betonis winaRobis mniSvnelobebi moyvanilia 10%-iani tenianobis mqone betonisaTvis. 
4. keramzitperlitbetonisaTvis, afuebul perlitis qviSaze, normatiuli winaRobebi Rbtn da Rbt,ser miiReba igive, rac msubuqi betonisaTvis 

forovan qviSaze, koeficient 0,85.-ze gamravlebiT. 
5. daforovnebuli betonisaTvis Rbn da Rb,ser sidideebi miiReba igive, rac msubuqi betonisaTvis, xolo Rbtn da Rbt,ser sidideebi mravldeba 

koeficientze  0,7. 
6. damZabavi betonis Rbn da Rb,ser sidideebi miiReba igive, rac mZime betonisaTvis, xolo Rbtn da Rbt,ser sidideebi mravldeba koeficientze 1,2.  
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cxrili 11 
winaRobis 
saxeoba 

betoni betonis saangariSo Rb da Rbt winaRobebi zRvrul mdgomareobaTa pirveli jgufisaTvis betonis klasis 
Sesabamisad simtkicis mixedviT kumSvaze 

B1 B1,5 B2 B2,5 B3,5 B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60 

RerZuli kumSva 
(prizmuli simt-
kice) Rb 

mZime da 
wvrilmar-
cvlovani 

- - - - 2,10 
21,4 

2,80 
28,6 

4,50 
45,9 

6,00 
61,2 

7,50 
76,7 

8,50 
86,7 

11,5 
117 

14,5 
148 

17,0 
173 

19,5 
199 

22,0 
224 

25,0 
255 

27,5 
280 

30,0 
306 

33,0 
336 

msubuqi - - - 1,50 
19,4 

2,10 
21,4 

2,80 
28,6 

4,50 
45,9 

6,00 
61,2 

7,50 
76,7 

8,50 
86,7 

11,5 
117 

14,5 
148 

17,0 
173 

19,5 
199 

22,0 
224 

- - - - 

ujredo-
vani 

0,63 
6,42 

0,95 
9,69 

1,30 
13,3 

1,60 
16,3 

2,20 
22,4 

3,10 
31,6 

4,60 
46,9 

6,00 
61,2 

7,00 
71,4 

7,70 
78,5 

- - - - - - - - - 

RerZuli gaWimva 
Rbt 

mZime - - - - 0,26 
2,65 

0,37 
3,77 

0,48 
4,89 

0,57 
5,81 

0,66 
6,73 

0,75 
7,65 

0,90 
9,18 

1,05 
10,7 

1,20 
12,2 

1,30 
13,3 

1,40 
14,3 

1,45 
14,8 

1,55 
15,8 

1,60 
16,3 

1,65 
168 

wvrilmarc-
vlovani, 

jgufebis a 
     

       b    
 

       g 

                   
- - - - 0,26 

2,65 
0,37 
3,77 

0,48 
4,89 

0,57 
5,81 

0,66 
6,73 

0,75 
7,65 

0,90 
9,18 

1,05 
10,7 

1,20 
12,2 

1,30 
13,3 

1,40 
14,3 

- - - - 

- - - - 0,17 
1,73 

0,27 
2,75 

0,40 
4,08 

0,45 
4,59 

0.57 
5,81 

0,64 
6,53 

0,77 
7,85 

0,90 
9,18 

1,00 
12,0 

- - - - - - 

- - - - - - - - - 0,75 
7,65 

0,90 
9,18 

1,05 
10,7 

1,20 
12,2 

1,30 
13,3 

1,40 
14,3 

1,45 
14,8 

1,55 
15,8 

1,60 
16,3 

1,65 
168 

msubuqi, 
wvrili 

SemvsebebiT 
mkvrivi 

 
- 

 
- 

 
- 

 
0,20 
2,04 

 
0,26 
2,65 

 
0,37 
3,77 

 
0,48 
4,89 

 
0,57 
5,81 

 
0,66 
6,73 

 
0,75 
7,65 

 
0,90 
9,18 

 
1,05 
10,7 

 
1,20 
12,2 

 
1,30 
13,3 

 
1,40 
14,3 

 
- 

 
- 

 
- 

 
- 

forovani - - - 0,20 
2,04 

0,26 
2,65 

0,37 
3,77 

0,48 
4,89 

0,57 
5,81 

0,66 
6,73 

0,74 
7,55 

0,80 
8,16 

0,90 
9,18 

1,00 
10,2 

1,10 
11,2 

1,20 
12,2 
 

- - - - 

ujredo-
vani 

0,60 
0,612 

0,09 
0,918 

0,12 
1,22 

0,14 
1,43 

0,18 
1,84 

0,24 
2,45 

0,28 
2,86 

0,39 
4,00 

0,44 
4,49 

0,46 
4,69 

- - - - - - - - - 

SeniSvnebi: 
1. wiladis xazis zemoT mniSvnelobebi miTiTebulia mgpa-Si, xazis qvemoT _ kgZ/sm2-Si. 
2. wvrilmarcvlovani betonis jgufebi Аa, b, gВ m.7p.4-Sia moyvanili. 
3. ujredovani betonis winaRobis mniSvnelobebi moyvanilia 10%-iani tenianobis mqone betonisaTvis. 
4. keramzitperlitbetonisaTvis, afuebul perlitis qviSaze, winaRobebi Rbt miiReba igive, rac msubuqi betonisaTvis forovan qviSaze, 

koeficient 0,85.-ze gamravlebiT. 
5. daforovnebuli betonisaTvis Rb-s sidide miiReba igive, rac msubuqi betonisaTvis, Rbt sidideebi ki mravldeba koeficientze  0,7. 
6.  damZabavi betonis Rb  sidideebi miiReba igive, rac mZime betonisaTvis, xolo Rbt sidideebi mravldeba koeficientze 1,2.  
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 cxrili 12 

 
winaRobis 
saxeoba 

 
betoni 

betonis saangariSo winaRobebi pirveli 
jgufis zRvruli mdgomareobebisaTvis  Rbt 

simtkicis mixedviT RerZul gaWimvaze 
(betonis klasisagan damokidebulebiT) 

Bt0,8  Bt1,2 Bt1,6 Bt2,0 Bt2,4 Bt2,8 Bt3,2 

 
RerZuli gaWimva 

mZime, damZabavi, 
wvrilmarcvlovani 
da msubuqi 
 

 
0,62 
6,32 

 
0,93 
9,49 

 
1,25 
12,7 

 
1,55 
15,8 

 
1,85 
18,9 

 
2,15 
21,9 

 
2,45 
25,0 

SeniSvna. mricxvelSi moyvanilia mniSvnelobebi mgpa-Si, mniSvnelSi – kgZ/sm2-Si 
 

 
cxrili 13 

 
betonis muSaobis pirobebis koeficientis gamoyenebis 

ganmsazRvreli faqtorebi 

betonis muSaobis 
pirobebis 

koeficienti 
pirobiTi 
aRniSvna 

ricxviTi 
mniSvnelo-

ba 
1 2 3 

1. mravaljer ganmeorebadi datvirTva b1 ix. cxr. 14 
2. datvirTvis moqmedebis xangrZlivoba: 
a) mudmivi, xangrZlivi da xanmokle datvirTvebis 
gaTvaliswinebisas im araxangrZlivi da moqmedebis 
datvirTvebis gamoklebiT, romelTa moqmedebis jamuri 
xangrZlivoba eqspluataciis dros mcirea (magaliTad, 
amwis datvirTvebi; satransporto saSualebebis 
datvirTvebi; qaris datvirTvebi; datvirTvebi, romlebic 
damzadebis, transportirebisa da agebis dros warmoiSveba 
da a.S.), agreTve dajdomadi, gajirjvebuli da amdagvari 
gruntebis deformaciiT gamowveuli gansakuTrebuli 
datvirTvebis gaTvaliswinebisas. 
bunebrivi gamyarebis da TbodamuSavebuli mZime, 
wvrilmarcvlovani da msubuqi betonisaTvis: 
konstruqciis eqspluataciis dros betonis simtkicis 
matebisaTvis xelsayrel pirobebSi (magaliTad, wylis 
qveS, tenian gruntSi an garemos haeris 75%-ze meti 
tenianobisas); 
sxva SemTxvevebSi 
ujredovani da daforovnebuli betonisaTvis 
eqspluataciis pirobebis miuxedavad 
b) xanmokle (araxangrZlivi moqmedebis) an gansakuTrebuli 
datvirTvebis* gaTvaliswinebisas ganxiluli Sexamebani, 
romelnic 2a poziciaSi miTiTebuli ar aris, yvela 
saxeobis betonisaTvis 

 

b2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1,0 
0,9 
 

0,85 
 
 
 

1,10 
3. vertikalur mdgomareobaSi dabetonebisas (dabetonebis 
fenis simaRle meti 1,5m), betonebisaTvis: 
mZime, wvrilmarcvlovani da msubuqi  
ujredovani da daforovnebuli 

b3  
 

0,85 
0,80 

4. orRerZa rTuli daZabuli mdgomareobis “kumSva-
gaWimvis” zegavlena betonis simtkicize 
 

b4 ix. m.31p.1 
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cxrili 13 (gagrZeleba) 

1 2 3 
5. monoliTuri betonis da rkinabetonis svetebis 
dabetonebisas, rodesac kveTis udidesi zoma 30 sm-ze 
naklebia 
 

 

 

b5 

 
 

0,85 

6. monacvleobiTi gayinva da galRoba 
 

b6 ix. cxr. 15 

7. mzis radiaciisagan daucavi konstruqciebis 
eqspluatacia IVA klimatur qveraionebSi, mzis 
radiaciisagan daucavi konstruqciebis eqspluatacia 
saqarTvelos teritoriaze IVB klimatur qveraionSi  

 

b7 

 

b7(1) 

 
0,85 
 

0,90 
 

8. winaswari mokumSvis stadia konstruqciebisaTvis: 
a) mavTulovani armaturiT: 
msubuqi betonisaTvis 
sxva saxeobis betonisaTvis 
b) Rerovani armaturiT: 
msubuqi betonisaTvis 
sxva saxeobis betonisaTvis 
 

b8  
 

1,25 
1,10 
 

1,30 
1,20 

9. betonis konstruqciebi 
 

b9 0,90 

10. maRali simtkicis betonisagan damzadebuli betonis 

konstruqciebi, b9      koeficientis gaTvaliswinebiT 
b10 (0,3+)<1 

(-s mniS. 
ix. Mm.15p.3) 

11. ujredovani betonis tenianoba %-Si: 
10 da naklebi 
25-ze meti 
10-ze meti, magram 25-ze naklebi 
 

b11  
1,00 
0,85 

interpolac. 

12. asawyobi elementebis pirapirebis dasamonoliTeblad 
gamoyenebuli betoni, nakeris sisqisas-naklebi, vidre 
elementis kveTis umciresi zomis 1/5 da naklebi 10 sm 
 

 

 

b12 

 
 

1,15 

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

koeficienti b2 = 1,0 
SeniSvnebi:  
1. poziciebSi – 1,2,6,7,9 da 11 moyvanili betonis muSaobis pirobebis koeficientebi 

gaiTvaliswineba saangariSo winaRobebis Rb da Rbt-s gansazRvrisas, me-4 
poziciaSi – Rbt,ser-is gansazRvris dros, sxva poziciebSi – mxolod Rb-s 
gansazRvrisas. 

2. mravaljer ganmeorebadi datvirTvis qveS myofi konstruqciebisaTvis 

koeficienti b2   gaiTvaliswineba simtkiceze gaangariSebisas, xolo b1 – 
gamZleobaze da bzarebis warmoqmnaze gaangariSebisas. 

3. konstruqciis winaswari mokumSvis stadiaze gaangariSebisas, koeficienti b2 

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 

 
 

betoni 

 
betonis mdgomareoba 
tenianobis mixedviT 

betonis muSaobis pirobebis koeficienti b1 
mravaljer ganmeorebadi datvirTvis da 

ciklis asimetriis koeficientisaTvis b 
toli: 

0-0,1 0,2 0,3 0,4 0,5 0,6 0,7 
1. mZime bunebrivi tenianobis 

wyalnajeri  
0,75 
0,50 

0,80 
0,60 

0,85 
0,70 

0,90 
0,80 

0,95 
0,90 

1,00 
0,95 

1,00 
1,00 

2. msubuqi bunebrivi tenianobis 
wyalnajeri 

0,60 
0,45 

0,70 
0,55 

0,80 
0,65 

0,85 
0,75 

0,90 
0,85 

0,95 
0,95 

1,00 
1,00 

me-14 cxrilSi b =  b,min / b,max, sadac b,min da b,max Sesabamisad umciresi da udidesi 
Zabvebia betonSi, Zalvebis cvalebadobis ciklis farglebSi, romlebic 
ganisazRvrebian m. 28p.1-is miTiTebebis Tanaxmad 

 
4. kumSvaze da gaWimvaze betonis drekadobis modulis mniSvneloba Eb 

miiReba me-16 cxr-is mixedviT. mzis radiaciisagan daucveli 
konstruqciebisTvis, romlebic gankuTvnilia IVA klimatur qveraionSi 
muSaobisaTvis, me-16 cxr-Si moyvanili drekadobis Eb modulis mniSvneloba 
mravldeba koeficientze  b7 = 0,85, xolo konstruqciebisaTvis, romlebic 
gankuTvnilia IVB cxel da tenian qveraionebSi muSaobisTvis, me-16 cxrilSi 
moyvanili drekadobis sawyisi modulis Eb–s mniSvneloba mravldeba 
koeficientze b7 = 0,90. betonebisaTvis, romlebic ganicdis monacvleobiT 
gayinva-galRobas, me-16 cxrilSi moyvanili drekadobis sawyisi Eb modulis 
mniSvneloba unda gamravldes me-15 cxrilSi moyvanili muSaobis pirobebis 
b6  koeficientze. 

 
cxrili 15 

eqspluataciis pirobebi gare haeris 
saangariSo zamTris 

temperatura 0C 

betonis muSaobis pirobebis 
koeficienti monacvleobiT 

gayinva-galRobis dros 
mZime da 

wvrilmarcvlo-
vani betoni 

msubuqi da 
daforovnebuli 

betoni 
monacvleobiTi gayinva-galRoba 
a) wyalnajer mdgomareobaSi 
 
 
 
 
b) epizoduri wyalnajerobis 
pirobebSi 

 
minus 20-idan  
minus 40-is CaTvliT 
minus 5-dan  
minus 20-is CaTvliT 
minus 5-ze maRla 
minus 20-idan  
minus 40-is CaTvliT 

 
 

0,85 
 

0,90 
0,95 
 

1,0 

 
 

0,90 
 

1,0 
1,0 
 

1,0 

SeniSvnebi:  
1. gare haeris zamTris saangariSo temperatura miiReba m.3 p.10 miTiTebebis mixedviT 
2. me-9 cxrilTan SedarebiT ufro maRali yinvamedegobis markis SemTxvevaSi me-15 

cxrilis monacemebi SeiZleba 0,05-iT gaizardos gadametebis TiToeuli safexuris 
Sesabamisad, magram ara umetes erTisa 

Tu gvaqvs monacemebi cementis xarisxze, betonis Sedgenilobaze, damzadebis 
pirobebze da a.S. dasaSvebia drekadobis sawyisi modulis sxva, dadgenili 
wesiT SeTanxmebul mniSvnelobaTa miReba. 

5. temperaturuli wrfivi deformaciebis koeficienti bt temperaturis 
cvlilebas minus 400C-dan plus 500C-mde damokidebulia betonis saxeobaze 
da miiReba toli: 
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a) mZime, wvrilmarcvlovani da msubuqi betonebisaTvis, wvril mkvriv 

Semvsebze - 1  10-5 0 C-1;  

b) msubuqi betonisaTvis, wvril forovan Semvsebze – 0,7  10-5 0 C-1; 

g) ujredovani da daforovnebuli betonisaTvis – 0,8  10-5 0 C-1. 
6. monacemebis arsebobisas: Semvsebis mineralogiur Sedgenilobaze, 

cementis xarjze, betonis wyalnajerobis xarisxze, yinvamedegobaze da a.S., 

dasaSvebia dadgenili wesiT dasabuTebuli, bt koeficientis sxva 
mniSvnelobebis gamoyeneba. 

7. betonis ganivi deformaciebis sawyisi koeficienti (puasonis 
koeficienti) yvela saxis betonebisTvis miiReba 0,2-is toli, xolo betonis 
Zvris moduli G – toli me-16 cxrilSi moyvanili drekadobis sawyisi 
modulis mniSvnelobebis 0,4-isa.  

 
Mmuxli 9.   armatura 

1. rkinabetonis konstruqciebis daarmaturebisaTvis gamoyenebul unda 
iqnes armatura, romelic pasuxobs Sesabamis saxelmwifo standarts an 
dadgenili wesiT damtkicebul teqnikur pirobebs da ekuTvnis Semdegi 
saxeobebidan erT-erTs: 

a) Rerovani saarmaturo foladi: 
a.a) cxlad glinuli – gluvi A-I klasis, perioduli profilisa A-II   

AC-II, A-III, A-IV, A-V, A-VI klasis;  
a.b) Termulad da Termomeqanikurad ganmtkicebuli – perioduli 

profilisa AT-IIIC, AT-IV, AT-IVC, AT-IVK, AT-V, AT-VK, AT-VCK, AT-VI, AT-VIK da  
AT-VII klasebis;  

b) mavTulovani saarmaturo foladi: 
g) saarmaturo civnaWimi mavTuli: 
g.a) Cveulebrivi-perioduli profilisa Bp-I klasis; 
g.b) maRali simtkicis – gluvi B-II klasis, perioduli profilis Bp-II 

klasis; 
d) saarmaturo 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-IIIB klasis Rerovani armaturis 
gamoyeneba (wagrZelebisa da Zabvebis kontroliT an mxolod wagrZelebis 
kontroliT). agreTve, konstruqciul armaturad – B-I klasis, Cveulebrivi, 
gluvi mavTulis gamoyeneba. mrewvelobaSi aTvisebuli axali saxeobis 
armaturis gamoyeneba SeTanxmebuli unda iqnes dadgenili wesiT. 
SeniSvnebi: 
  
 a) Zabvebis qveS koroziuli daskdomisadmi maRali medegobis Termulad da 
Termomeqanikurad ganmtkicebuli Rerovani armaturis klasebis aRniSvnaSi emateba 
aso K (magaliTad, AT-IVK); SeduRebadisa aso – C (magaliTad A-IVC); SeduRebadi 
da Zabvebis qveS koroziuli dabzarvisadmi maRali medegobisas – asoebi CK 
(magaliTad, AT-VCK). 
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cxrili 16 
 

betoni 
betonis drekadobis sawyisi modulebi kumSvisa da gaWimvisas Eb10

-3 simtkicis mixedviT kumSvaze betonis 
klasisaTvis 

B1 B1,5 B2 B2,5 B3,5 B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60 

mZime: 
bunebrivi gamyarebis 
Termulad damuSavebuli 
atmosferuli wnevisas 
 
avtoklavuri gamyarebis  

- - - - 9,50 
96,9 

13,0 
133 

16,0 
163 

18,0 
184 

21,0 
214 

23,0 
235 

27,0 
175 

30,0 
306 

32,5 
331 

34,5 
352 

36,0 
367 

37,5 
382 

39,0 
398 

39,5 
403 

40,0 
408 

- - - - 8,50 
86,7 

11,5 
117 

14,5 
148 

16,0 
163 

19,0 
194 

20,5 
209 

24,0 
245 

27,0 
275 

29,0 
296 

31,0 
316 

32,5 
332 

34,0 
347 

35,5 
362 

35,5 
362 

36,0 
367 

- - - - 7,00 
71,4 

9,8 
99,5 

12,0 
122 

13,5 
138 

16,0 
163 

17,0 
173 

20,0 
204 

22,5 
230 

24,5 
250 

26,0 
265 

27,0 
275 

28,0 
285 

29,0 
296 

29,5 
301 

30,0 
306 

 
wvrilmarcvlovani jgufebis: 
 
Аa - bunebrivi gamyarebis  
 
Termulad damuSavebuli  
atmosferuli wnevisas 
 
Бb - bunebrivi gamyarebis  
 
Termulad damuSavebuli  
atmosferuli wnevisas 
 
g -avtoklavuri gamyarebis  

                   
- 
 
 

- - - 7,0 
71,4 

10,0 
102 

13,5 
138 

15,5 
158 

17,5 
178 

19,5 
199 

22,0 
224 

24,0 
245 

26,0 
265 

27,5 
280 

28,5 
291 

- - - - 

- 
 
 

- - - 6,5 
86,3 

9,0 
91,8 

12,5 
127 

14,0 
143 

15,5 
158 

17,0 
173 

20,0 
204 

21,5 
219 

23,0 
235 

24,0 
245 

24,5 
250 

- - - - 

- - - - 6,50 
86,3 

9,00 
91,8 

12,5 
127 

14,0 
143 

15,5 
158 

17,0 
173 

20,0 
204 

21,5 
219 

23,0 
235 

- - - - - - 

- - - - 5,50 
56,1 

8,0 
81,6 

11,5 
117 

13,0 
133 

14,5 
148 

15,5 
158 

17,5 
178 

19,0 
194 

20,5 
209 

- - - - - - 

- - - - - - - - - 16,5 
168 

18,0 
184 

19,5 
199 

21,0 
214 

22,0 
224 

23,0 
235 

23,5 
240 

24,0 
240 

24,5 
250 

25,0 
255 

msubuqi da daforovnebuli 
saS. simkvrivis markebis 
mixedviT: 
D800 

 
 
- 

 
 
- 

 
 
- 

 
 

4,00 
40,8 

 
 

4,50 
45,9 

 
 

5,00 
51,0 

 
 

5,50 
56,1 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

D 1000 - - - 5,00 
51,0 

5,50 
56,1 

6,30 
64,2 

7,20 
73,4 

8,00 
81,6 

8,40 
85,7 

- - - - - - - - - - 

D 1200 - - - 6,00 
61,2 

6,70 
68,3 

7,60 
77,5 

8,70 
88,7 

9,50 
96,9 

10,0 
102 

10,5 
107 

- - - - - - - - - 

D 1400 - - - 7,0 
71,4 

7,8 
79,5 

8,8 
89,7 

10,0 
102 

11,0 
112 

11,7 
119 

12,5 
127 

13,5 
138 

14,5 
148 

15,5 
158 

- - - - - - 

D 1600 - - - - 9,0 
91,8 

10,0 
102 

11,5 
117 

12,5 
127 

13,5 
135 

14,0 
143 

15,5 
158 

16,5 
168 

17,5 
178 

18,0 
184 

- - - - - 

D 1800 - - - - - 11,2 
114 

13,0 
153 

14,0 
143 

14,7 
150 

15,5 
158 

17,0 
173 

18,5 
189 

19,5 
199 

20,5 
209 

21,0 
214 

- - - - 

D 2000 - - - - - - 14,5 
148 

16,0 
163 

17,0 
173 

18,0 
184 

19,5 
199 

21,0 
214 

22,0 
224 

23,0 
235 

23,5 
240 

- - - - 
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cxrili 16 (gagrZeleba)  
 

 
betoni 

betonis drekadobis sawyisi modulebi kumSvisa da gaWimvisas Eb10
-3 simtkicis mixedviT kumSvaze betonis 

klasisaTvis 
B1 B1,5 B2 B2,5 B3,5 B5 B7,5 B10 B12,5 B15 B20 B25 B30 B35 B40 B45 B50 B55 B60 

ujredovani avtoklavuri 
gamyarebis saSualo simkv-
rive  markebis mixedviT: 
D 500 

 
 

1,10 
11,2 

 
 

1,40 
14,3 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

 
 
- 

D 600 1,40 
14,3 

1,70 
17,3 

1,80 
18,4 

2,10 
21,4 

- - - - - - - - - - - - - - - 

D 700 - 1,90 
19,4 

2,20 
22,4 

2,50 
25,5 

2,90 
29,6 

- - - - - - - - - - - - - - 

D 800 - - - 2,90 
29,6 

3,40 
34,7 

4,00 
40,8 

- - - - - - - - - - - - - 

D 900 - - - - 3,80 
38,8 

4,50 
45,9 

5,50 
56,1 

- - - - - - - - - - - - 

D 1000 - - - - - 5,00 
51,0 

6,00 
61,2 

7,00 
71,4 

- - - - - - - - - - - 

D 1100 - - - - - - 6,80 
69,3 

7,90 
80,6 

8,30 
84,6 

8,60 
87,7 

- - - - - - - - - 

D 1200 - - - - - - - 8,40 
85,7 

8,80 
89,7 

9,30 
94,8 

- - - - - - - - - 

SeniSvnebi: 
1. wiladebis xazis zemoT mniSvnelobebi miTiTebulia mgpa-Si, xazis qvemoT _ kgZ/sm2-Si 
2. wvrilmarcvlovani betonis jgufebi m.7p.4-Sia moyvanili 
3. msubuqi, ujredovani da daforovnebuli betonebisaTvis, maTi saSualo simkvrivis Sualeduri mniSvnelobebisas, drekadobis sawyisi 

modulis sidideebi miiReba wrfivi interpolaciiT 
4. araavtoklavuri gamyarebis ujredovani betonisTvis Eb mniSvnelobebi miiReba, rogorc avtoklavuri gamyarebis betonebisaTvis, maTi 

0,5 koeficientze gamravlebiT 

5. damZabavi betonisaTvis Eb-s mniSvnelobebi miiReba igive, rac mZime betonebisaTvis, misi gamravlebiT koeficientze  = 0,56 + 0,006 B. 
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 b) cxlad glinuli Rerovani armaturis klasis aRniSvnaSi aso B 
gamoyenebulia gamoWimviT ganmtkicebis SemTxvevaSi (magaliTad, A-IIIB), 
xolo aso C – specialuri daniSnulebis armaturisaTvis (magaliTad, AC-II).  
 g) winamdebare normebSi gamoyenebulia Semdegi terminebi: “Rero” – 
nebismieri saxeobis, diametrisa da profilis armaturis aRsaniSnavad, 
imisagan damoukideblad miewodeba igi wnulebis Tu xveulebis (gorglebis) 
saxiT; “diametri” (d), Tu winaswar gansakuTrebiT daTqmuli ar aris, 
aRniSnavs Reros nominalur diametrs.  
 3. saarmaturo foladis SerCeva unda warmoebdes konstruqciis tipis, 
winaswari daZabvis arsebobis, agreTve, Senobebisa da nagebobebis agebisa da 
eqspluataciis pirobebisagan damokidebulebiT m.9 p.4-m.9 p.12-is miTiTebebis 
Sesabamisad da armaturis klasebis, diametris da a.S. mixedviT unifikaciis 
gaTvaliswinebiT. 

4. dauZabavi rkinabetonis konstruqciebis armaturisTvis miiReba: 
a) A-III da AT-IIIC klasis Rerovani armatura – grZivi da ganivi 

armaturisTvis; 
b) AT-IVC klasis Rerovani armatura – grZivi armaturisTvis; 
g) Bp-I klasis saarmaturo mavTuli – karkasebSi ganivi armaturis 

saxiT da SeduRebul badeebSi; 
d) A-I, A-II da AC-II klasis Rerovani armatura – ganivi armaturisTvis, 

agreTve grZivi armaturisTvis, Tu dauZabavi armaturis sxva saxeobebis 
gamoyeneba SeuZlebelia; 

e) A-IV, AT-IV da AT-IVK klasis Rerovani armatura – Sekruli 
karkasebisa da badeebis grZivi armaturisTvis; 

v) A-V, AT-V, AT-VK, AT-VCK, A-VI, AT-VII, AT-VII klasebis Rerovani 
armatura – grZivi SekumSuli armaturisTvis, agreTve grZivi SekumSuli da 
gaWimuli armaturisTvis konstruqciebis Sereuli daarmaturebisas (maTSi 
daZabuli da dauZabavi armaturis arsebobis SemTxvevaSi), Sekrul 
karkasebsa da badeebSi. 

5. rkinabetonis konstruqciebis dauZabavi armaturis saxiT 
dasaSvebia A-IIIB klasis armaturis gamoyeneba Sekruli karkasebis da 
badeebis grZivi gaWimuli armaturisTvis. A-III, AT-IIIC, AT-IVC, Bp-I, A-I, A-II, AC-

II klasebis armatura gamoiyeneba SeduRebul karkasebsa da badeebSi.  
6. gazebis, siTxeebisa da fxvieri sxeulebis wnevis qveS myof dauZabav 

konstruqciebSi gamoyenebul unda iqnes A-I, A-II, A-III da AT-IIIC klasebis 
Rerovani armatura da Bp-I klasis saarmaturo mavTuli. 

7. winaswar daZabuli konstruqciebis daZabuli armaturis saxiT unda 
iqnes gamoyenebuli: 
a) Rerovani armatura A-V, AT-V, AT-VK, AT-VCK, A-VI, AT-VIK, AT-VII 

klasebis;  
b) saarmaturo mavTuli B-II, Bp-II klasisa da saarmaturo bagirebi K-7 

da K-19 klasisa. 
8. daZabuli armaturis saxiT dasaSvebia Rerovani armaturis 

gamoyeneba A-IV, AT-IV, AT-IVC, AT-IVK, A-IIIB klasebis. 12 m-de sigrZis 
konstruqciebSi upiratesad unda iqnes gamoyenebuli Rerovani armatura AT-

VII, AT-VI da AT-V klasebisa. (SeniSvna. B7,5-B12,5 klasis msubuqi betonisagan 
damzadebuli winaswar daZabuli konstruqciebis dasaarmatureblad 
gamoyenebul unda iqnes A-IV, AT-IV, AT-IVC, AT-IVK da A-IIIB klasis Rerovani 
armatura). 
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9. airebis, siTxeebisa da fxvieri sxeulebis zemoqmedebis qveS myofi 
winaswar daZabuli rkinabetonis elementebisTvis daZabuli armaturis 
saxiT gamoyenebul unda iqnes: 

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

b) Rerovani armatura A-V, AT-V, AT-VK, AT-VCK, A-VI, AT-VI, AT-VIK, AT-VII 

klasebis; 
g) Rerovani armatura A-IV, AT-IV, AT-IVK da AT-IVC klasebis; 
10. aseT konstruqciebSi dasaSvebia agreTve A-IIIB klasis armaturis 

gamoyeneba. agresiul garemoSi muSaobisaTvis gankuTvnili konstruqciebis 
daZabuli armaturisTvis upiratesad unda gamoiyenebodes AA-IV klasis 
armatura, agreTve AT-VIK, AT-VK, AT-VCK, AT-IVK.  

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

12. rkinabetonis da betonis konstruqciebis asawyobi elementebis 
samontaJo (asawevi) maryuJebisTvis gamoyenebul unda iqnes cxlad glinuli 
A-I da Ac-II klasis saarmaturo foladi.  

13. winamdebare normebSi, SemdgomSi, iseT SemTxvevebSi, rodesac 
savaldebulo ar aris Rerovani armaturis konkretuli saxeobis (cxlad 
glinuli, Termomeqanikurad ganmtkicebuli) miTiTeba, misi aRniSvnisaTvis 
gamoyenebulia cxlad glinuli Rerovani saarmaturo foladis Sesabamisi 
foladis klasis aRniSvna (magaliTad, A-V klasis qveS igulisxmeba 
armatura A-V, AT-V, AT-VK, AT-VCK).  

 
 

muxli 10.   armaturis normatiuli da saangariSo maxasiaTeblebi 
      1. armaturis normatiul Rsn winaRobad miiReba umciresi 
kontrolirebadi mniSvnelobebi: 

a) Rerovani armaturisaTvis, maRali simtkicis mavTulisa da 
saarmaturo bagirebisaTvis – fizikuri an pirobiTi denadobis zRvari 
(romelic tolia 0,2% narCeni fardobiTi wagrZelebis Sesabamisi Zabvebis 
mniSvnelobisa);  

b) Cveulebrivi saarmaturo mavTulebisaTvis – Zabvebi, toli 0,75 
droebiTi winaRobisa gawyvetaze, romelic ganisazRvreba, rogorc fardoba 
gamwyveti Zalvisa armaturis kveTis nominalur farTobTan. 

2. armaturis miTiTebuli sakontrolo maxasiaTeblebi miiReba 
saxelmwifo standartebis an teqnikuri pirobebis Sesabamisad saarmaturo 
foladze da garantirebulia aranakleb 0,95 albaTobiT. Rerovani da 
mavTulovani armaturis ZiriTadi saxeobebis normatiuli Rsn winaRobebi 
mocemulia Sesabamisad cxr. 17 da 18-Si. 
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cxrili 17 
Rerovani armatura, 

klasebis 
normatiuli winaRobebi gaWimvaze Rsn da saangariSo 

winaRobebi gaWimvaze meore jgufis zRvruli 
mdgomareobebisTvis, Rs,ser mgpa (kgZ/sm2) 

A-I 

 A-II 

  A-III 

   A-IIIB 

  A-IV 

A-V 

  A-VI 

   AT-VII 

235(2400) 
295(3000) 
390(4000) 
540(5500) 
590(6000) 
785(8000) 
980(10000) 
1175(12000) 

SeniSvna. armaturis klasebis aRniSvna – m.9p.1-is Sesabamisad 

 
 

cxrili 18 
mavTulovani 
armatura, 
klasebis 

armaturis 
diametri, mm 

normatiuli winaRobebi gaWimvaze Rsn da 
saangariSo winaRobebi gaWimvaze meore jgufis 
zRvruli mdgomareobebisTvis, Rs,ser mgpa (kgZ/sm2) 

Bp-I 3 
4 
5 

410(4200) 
405(4150) 
395(4050) 

B-II 

 

3 
4 
5 
6 
7 
8 

1490(15200) 
1410(14400) 
1335(13600) 
1255(12800) 
1175(12000) 
1100(11200) 

Bp-II 3 
4 
5 
6 
7 
8 

1460(14900) 
1370(14000) 
1255(12800) 
1175(12000) 
1100(11200) 
1020(10400) 

K-7 6 
9 
12 
15 

1450(14800) 
1370(14000) 
1335(13600) 
1295(13200) 

K-19 14 1410(14400) 

 
 
 
3. armaturis saangariSo Rs winaRobebi gaWimvaze pirveli da meore 

jgufis zRvruli mdgomareobebis mixedviT 
                                                   

                                                    Rsn 

                                    Rs =                             ,                                                   (10) 

                                                      s 

sadac, s – armaturis saimedoobis koeficienti, miiReba cxr. 19-dan. 
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cxrili 19 
 

armatura armaturis saimedoobis koeficienti s konstruqciis 
zRvruli mdgomareobebis mixedviT gaangariSebisas 

pirveli jgufis meore jgufis 
Rerovani, klasebis 
A-I, A-II 

A-III diametriT, mm 
               6-8 
                             10-40 

A-IV, A-V 

A-VI, AT-VII 
A-IIIB kontroliT: 
wagrZelebisa da Zabvebis 
mxolod wagrZelebis 

 
1,05 
 

1,10 
1,07 
1,15 
1,20 
 

1,10 
1,20 

 
1,00 
 

1,00 
1,00 
1,00 
1,00 
 

1,00 
1,00 

mavTulovani, klasebis 
Bp-I 

B-II, Bp-II 

K-7, K-19 

 
1,10 
1,20 
1,20 

 
1,00 
1,00 
1,00 

SeniSvna. aramturis klasebis aRniSvnebi miRebulia m.9p.1-is Sesabamisad 

 
  
 
 
 

cxrili 20 
 

Rerovani armatura, 
klasebis 

armaturis saangariSo winaRobebi pirveli jgufis 
zRvruli mdgomareobebisaTvis, mgpa (kgZ/sm2) 

gaWimvaze kumSvaze 
Rsc grZivi Rs ganivi (caluRebis da 

aRunuli Reroebis) RSW 

A-I 

A-II 

A-III diametriT, mm: 
                           6-8 

                         10-40 

A-IV 

A-V 

A-VI 

AT-VII 
A-IIIB kontroliT: 
wagrZelebisa da Zabvebis  
mxolod wagrZelebis  

225(2300) 
280(2850) 

 
355(3600) 
365(3750) 
510(5200) 
680(6950) 
815(8300) 
980(10000) 

 
490(5000) 
450(4600) 

175(1800) 
225(2300) 

 
285*(2900) 
290*(3000) 
405(4150) 
545(5550) 
650(6650) 
785(8000) 

 
390(4000) 
360(3700) 

225(2300) 
280(2850) 

 
355(3600) 
265(3750) 
450(4600)** 
500(5100)** 
500(5100)** 
500(5100)** 

 
200(2000) 
200(2000) 

* SeduRebul karkasebSi A-III klasis armaturisagan damzadebul caluRebisaTvis, romelTa 
diametri grZivi Reroebis diametris 1/3-ze naklebia, RSW mniSvneloba miiReba 255 mgpa (2600 
kgZ/sm2) toli 
** miTiTebuli Rsc mniSvnelobebi miiReba mZime, wvrilmarcvlovani da msubuqi betonisagan 
damzadebuli konstruqciebisaTvis, Tu gaangariSebaSi gaiTvaliswineba cxr. 13-Si m. 2a-Si 
miTiTebuli datvirTvebi; cxr. 13-Si m. 2b-Si miTiTebuli datvirTvebis gaTvaliswinebisas 
miiReba Rsc = 400 mgpa. ujredovani da daforovnebuli betonebisagan damzadebuli 
konstruqciebisaTvis yvela SemTxvevaSi miRebuli unda iyos Rsc = 400 mgpa. (4100 kgZ/sm2) 
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Rerovani da mavTulovani armaturis ZiriTadi saxeobebisaTvis armaturis 
saangariSo winaRobebi gaWimvaze (damrgvalebiT) konstruqciebis pirveli 
jgufis zRvrul mdgomareobaTa mixedviT gaangariSebisas mocemulia cxr. 
20 da 21-Si Sesabamisad. xolo meore jgufis zRvrul mdgomareobaTa 
mixedviT gaangariSebisas – cxr. 17 da 18-Si. 

4. armaturis saangariSo Rsc winaRobebi kumSvaze, pirveli jgufis 
zRvrul mdgomareobaTa mixedviT gaangariSebisaTvis, armaturis betonTan 
SeWidulobis uzrunvelyofis pirobebSi miiReba cxr. 20 da 21-dan.  
mokumSvis stadiaze konstruqciis gaangariSebisas Rsc mniSvneloba miiReba 
ara umetes 330 mgpa, xolo A-IIIB klasis armaturisTvis – 170 mgpa-is toli. 
rodesac ar arsebobs SeWiduloba betonsa da armaturas Soris, Rsc 
mniSvneloba miiReba nulis toli. 
 5. armaturis saangariSo winaRobebi pirveli jgufis zRvruli 
mdgomareobebisaTvis icvleba (mcirdeba an izrdeba) Sesabamisi muSaobis 

pirobebis si koeficientebze gamravlebis gziT, rac iTvaliswinebs: 
daRlilobisagan rRvevis saSiSroebas, kveTSi Zabvebis araTanabar 
ganawilebas, daankerebis pirobebs, garemomcveli betonis dabal simtkices 
da a.S., an armaturis muSaobas denadobis pirobiT zRvarze maRali 
Zabvebisas, foladis Tvisebebis cvlilebas damzadebis pirobebis gamo da 
a.S. 
 
 

cxrili 21 
 

mavTulovani 
armatura, 
klasebi 

armaturis 
diametri, 

mm 

armaturis saangariSo winaRobebi pirveli jgufis 
zRvruli mdgomareobebisaTvis, mgpa (kgZ/sm2) 

gaWimvaze kumSvaze 
Rsc grZivi 

armaturisaT-
vis Rs 

ganivi armaturisaTvis 
(caluRebi da aRunuli 

Reroebi) RSW 

 
Bp-I 3-5 410(4200) 290(3000)* 375(3850) 
B-II 

 

3 
4 
5 
6 
7 
8 

1240(12650) 
1180(12000) 
1110(11300) 
1050(10600) 
980(10000) 
915(9300) 

990(10100) 
940(9600) 
890(9000) 
835(8550) 
785(8000) 
730(7450) 

400(4000) 
400(4000) 
400(4000) 
400(4000) 
400(4000) 
400(4000) 

Bp-II 3 
4 
5 
6 
7 
8 

1215(12400) 
1145(11700) 
1045(10700) 
980(10000) 
915(9300) 
850(8700) 

970(9900) 
915(9350) 
835(8500) 
785(8000) 
730(7450) 
680(6950) 

400(4000) 
400(4000) 
400(4000) 
400(4000) 
400(4000) 
400(4000) 

K-7 6 
9 
12 
15 

1210(12300) 
1145(116500 
1110(11300) 
1080(11000) 

965(9850) 
915(9350) 
890(9050) 
865(8800) 

400(4000) 
400(4000) 
400(4000) 
400(4000)  

K-19 14 1175(12000) 940(9600) 400(4000) 
 
* - SeduRebul karkasebSi gamoyenebis SemTxvevaSi 
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armaturis saangariSo winaRobebi meore jgufis zRvruli mdgomareobebis 

mixedviT gaangariSebisas Rs,ser miiReba koeficientiT s = 1,0. ganivi 
armaturis (caluRebisa da aRunuli armaturis) saangariSo RSW winaRobebi 

RS-Tan SedarebiT mcirdeba muSaobis pirobebis koeficientebze s1 da s2-ze 
gadamravlebis gziT:   

 a) S1 = 0,8 koeficientze, armaturis saxeobisa da klasis miuxedavad, 
romelic iTvaliswinebs armaturaSi Zabvebis araTanabar ganawilebas 
gansaxilveli kveTis sigrZeze;  

b) A-III klasis Rerovani armaturisaTvis, romlis diametri naklebia 
grZivi Reroebis diametris 1/3-ze da Bp-I klasis mavTulovani 

armaturisaTvis SeduRebuli karkasebis SemadgenlobaSi – S2 = 0,9 
koeficientze, romelic iTvaliswinebs SeduRebiT SeerTebis SesaZlo myife 
rRvevas. 

6. zemoxsenebuli muSaobis pirobebis S1 da S2 koeficientebis 
gaTvaliswinebiT ganivi armaturis (caluRebisa da aRunuli armaturis) 
saangariSo RSW winaRobebi gaWimvaze, moyvanilia cxr. 20 da 21-Si. garda 
amisa, Rs, Rsc, Rsw saangariSo winaRobebi Sesabamis SemTxvevebSi mravldeba 
armaturis muSaobis pirobebis koeficientebze cxr. 22-24 da 25 Tanaxmad. 

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

 

 

                                             sp  

                         lp =       p             + p     d,                                                            (11) 

                                              Rbp  
 
 

sadac, p da p miiReba cxr. 26-is mixedviT. Rbp mniSvnelobaSi, saWiroebis 

SemTxvevaSi Seitanen betonis muSaobis pirobebis koeficientebs, garda b2–

sa.   sp    sidide   (11)  formulaSi   miiReba:  elementebis simtkiceze 

gaangariSebisas – Rs da sp mniSvnelobebidan udidesis toli; elementebis 

bzarmedegobaze gaangariSebisas – sp mniSvnelobis toli. aq sp miiReba 
pirveli danakargebis gaTvaliswinebiT dan.1 1-5 poz. mixedviT. b jgufis 
wvrilmarcvlovani betonis da msubuqi betonisagan (garda B7,5-B12,5 

klasis) wvrilforovan Semvsebze damzadebul elementebSi p da p  
mniSvnelobebi 1.2-jer diddeba cxr. 26-Si moyvanilTan SedarebiT. momkumSavi 
Zalvis betonze myisieri gadacemis SemTxvevaSi perioduli profilis 

Rerovani armaturisTvis p da p diddeba 1,25-jer. Zalvis myisieri gadacema 
dauSvebelia, rodesac Reroebis diametri 18 mm aRemateba. lp mniSvneloba 

miiReba aranaklebi 15d yvela klasis perioduli profilis Rerovani 
armaturisTvis. momkumSavi Zalvis betonze myisieri gadacemisas Zabvebis 
gadacemis zonis dasawyisi mavTulovani armaturisaTvis miiReba elementis 
torsidan 0,25 lp manZilze (garda maRali simtkicis Bp-II klasis mavTulovani 
armaturisa, romelsac Camagrebis zonaSi aqvs Sinagani ankerebi).  

8. armaturis Es drekadobis modulis mniSvnelobebi miiReba cxr. 27-
dan. 
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cxrili 22 
faqtorebi, romlebic 
ganapirobebs armatu-
ris muSaobis pirobe-
bis koeficientis gamo-

yenebas 

armaturis 
maxasiaTebeli 

armaturis 
klasi 

armaturis muSaobis pirobebis 
koeficienti 

pirobiTi 
aRniSvna 

ricxviTi 
mniSvneloba 

1. armaturis muSaoba 
ganivi Zalebis moqme-
debaze 

ganivi klasisagan 
damoukide-

blad 

s1 ix. m.10p.5 

2. armaturis Sedu-
Rebuli nakerebis ar-
seboba ganivi Zalebis 
moqmedebisas 

ganivi A-III da Bp-I s2 igive 

3. mravaljer ganmeore-
badi datvirTva 

grZivi da gani-
vi 

klasisagan 
damoukide-

blad 

s3 ix. cxr. 23 

4. SeduRebuli nakere-
bis arseboba mraval-
jer ganmeorebadi dat-
virTvis SemTxvevaSi 

grZivi da gani-
vi armaturis 
SeduRebiT Se-
erTebebis arse-

bobisas 

A-I, A-II, 

A-III, A-IV,   

A-V 

s4 ix. cxr. 24 

5. Zabvebis gadacemis 
zona uankero armatu-
risaTvis da dauZabavi 
armaturis daankerebis 
zona 

grZivi daZa-
buli  
grZivi 

dauZabavi 

klasisagan 
damoukide-

blad 

s5 l x /  l p 

l x / l an 

l x–manZili Zabvebis 
gadacemis zonis 
dasawyisidan gansa-
xilvel kveTamde; 
l p, l an –Sesabamisad 
sigrZe Zabvebis ga-
dacemis zonisa da 
armaturis daanke-
rebis zonis (ix. Mm.10 
p.5 da m.45 p.8 

6. maRali simtkicis 
armaturis muSaoba 
pirobiTi denadobis 
zRvars zemoT daZa-
bulobis dros 

grZivi 
gaWimuli 

A-IV, A-V,  

A-VI, B-II, Bp-

II, AT-VII, K-7, 

K-19 

s6 m.15 p.4-is miTiTebebis 
Tanaxmad 

7. B7,5 da masze da-
bali klasis msubuqi 
betonis elementebi 

ganivi A-I, Bp-I s7 0,8 

8. elementebi ujre-
dovani betonebisagan 

B7,5 da dabali klasis  

grZivi 
SekumSuli 

 
 
 

ganivi 

klasisagan 
damoukide-

blad 

s8     190+40B 

        1 
            Rsc 
 
     25 B 

           1 
            Rsw 

9. armaturis damcavi 
safari ujredovani  
betonis elementebi-
saTvis  

grZivi 
SekumSuli 

igive s9 ix. cxr. 25 

SeniSvnebi: 1. koeficienti s3 da s4 am cxrilis 3 da 4 poziciebidan gaiTvaliswineba 
mxolod gamZleobaze gaangariSebis dros; armaturisaTvis, romelsac aqvs SeduRebuli 
nakerebi, aRniSnuli koeficientebi gaiTvaliswineba erTdroulad. 

2. koeficienti s5, poz.5 mocemuli cxrilisa, Seiyvaneba garda saangariSo winaRoba Rs-sa, 

agreTve armaturis winaswar sp ZabvebSi. 
3. am cxrilSi poz.8-s formulebSi Rsc da Rsw mniSvnelobebi mocemulia mgpa-Si. (B-s 
mniSvneloba ix.m7.1a) 
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cxrili 23 

 
armaturis klasi 

armaturis muSaobis pirobebis s3 koeficienti 
datvirTvis mravaljeradi ganmeorebisas ciklis 

asimetriis koeficientiT s, toli 
-0,1 -0,2 0 0,2 0,4 0,7 0,8 0,9 1,0 

A-I 0,41 0,63 0,70 0,77 0,90 1,00 1,00 1,00 1,00 
A-II 0,42 0,51 0,55 0,60 0,69 0,93 1,00 1,00 1,00 
A-III 
diametriT, mm: 
6-8                         

10-40 

 
 

0,33 
0,31 

 
 

0,38 
0,36 

 
 

0,42 
0,40 

 
 

0,47 
0,45 

 
 

0,57 
0,55 

 
 

0,85 
0,81 

 
 

0,95 
0,91 

 
 

1,00 
0,95 

 
 

1,00 
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 
AT-VII - - - - 0,15 0,40 0,60 0,80 1,00 
Bp-II - - - - - 0,67 0,82 0,91 1,00 
B-II - - - - - 0,77 0,97 1,00 1,00 

K-7 diametriT, mm: 
6 da 9                         

12 da 15 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
0,77 
0,68 

 
0,92 
0,84 

 
1,00 
1,00 

 
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-IIIB kontroliT: 
wagrZelebisa da Zabvebis  
mxolod wagrZelebis 

 
- 
- 

 
- 
- 

 
- 
- 

 
- 
- 

 
0,41 
0,46 

 
0,66 
0,73 

 
0,84 
0,93 

 
1,00 
1,00 

 
1,00 
1,00 

cxr. 23-Si miRebuli aRvniSnebi: s = s,min / s,max, sadac s,min, s,max Sesabamisad 
umciresi da udidesi Zabvebia armaturaSi datvirTvis cvalebadobis ciklis 
farglebSi, ganisazRvreba m. 28p.1-is Tanaxmad. 
 
SeniSvna: mZime betonze damzadebuli winaswar daZabuli Runvadi elementebis 
gaangariSebisas, grZivi armaturisaTvis miiReba: 
                                               Mmin 

                   s = 0,3, rodesac  0       0,2; 
                                                                  Mmax 

                                               Mmin                                                               Mmin  

                   s = 0,15 + 0,8            , rodesac 0,2 <    0,75; 
                                               Mmax                                                                Mmax 
 
                               Mmin                                          Mmin 
                    s =               ,     rodesac      > 0,75, 
                               Mmax                                         Mmax 

sadac Mmin, Mmax Sesabamisad umciresi da udidesi mRunavi momentebia elementis 
saangariSo kveTSi datvirTvis cvalebadobis ciklis farglebSi   
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cxrili 24 
armatu-

ris 
klasi 

Sedu-
RebiT 
SeerTe-
bebis 
jgufi 

armaturis muSaobis pirobebis s4 koeficienti mravaljer 
ganmeorebadi datvirTvebisas, rodesac asimetriis ciklis 

koeficienti s tolia 
0 0,2 0,4 0,7 0,8 0,9 1,0 

A-I, A-II 1 
2 
3 
 

0,90 
0,65 
0,25 
 

0,95 
0,70 
0,30 
 

1,00 
0,75 
0,35 
 

1,00 
0,90 
0,50 
 

1,00 
1,00 
0,65 
 

1,00 
1,00 
0,85 
 

1,00 
1,00 
1,00 

A-III 1 
2 
3 
 

0,90 
0,60 
0,20 
 

0,95 
0,65 
0,25 
 

1,00 
0,65 
0,30 
 

1,00 
0,70 
0,45 
 

1,00 
0,75 
0,60 
 

1,00 
0,85 
0,80 
 

1,00 
1,00 
1,00 
 

A-IV 1 
2 
3 

- 
- 
- 

- 
- 
- 

0,95 
0,75 
0,30 

0,95 
0,75 
0,35 

1,00 
0,80 
0,55 

1,00 
0,90 
0,70 

1,00 
1,00 
1,00 

A-V 
cxlad 
glinu-

li 

1 
2 
3 

- 
- 
- 

- 
- 
- 

0,95 
0,75 
0,35 

0,95 
0,75 
0,40 

1,00 
0,80 
0,50 

1,00 
0,90 
0,70 

1,00 
1,00 
1,00 

SeniSvnebi: 
1. cxrilSi mocemul SeduRebiT SeerTebis jgufebSi Sedis SeduRebis is tipebi, 
romlebic daiSveba gamZleobaze gasaangariSebeli konstruqciebisaTvis: 
     jgufi 1 _ horizontaluri pirapira – kontaqturi SeduReba Semdgomi 
meqanikuri damuSavebiT; SesaduRebeli Reroebis diametrebis Sefardeba 
d1/d2=0,5.....1,0; 
     jgufi 2 _ ori Reros jvaredini, kontaqtur _ wertilovani SeduReba; 
horizontaluri pirapira SeduRebebi: kontaqturi, erTeleqtrodiani abazanuri, 
naxevradavtomaturi abazanuri dawnexili fxvnilis mavTuliT an flusiT; 
vertikaluri mimarTulebis Reroebis xeliT rkaluri SeduReba mravalSriani 
nakerebiT. SesaduRebeli Reroebis diametrebis Sefardeba d1/d2=1,0. 

     jgufi 3 _ sami Reros jvaredini, kontaqtur _ wertilovani SeduReba; xeliT 
rkaluri SeduReba wertilovani moWidebiT an mokle Reroebis sadebebiT; 
naxevradavtomaturi abazanuri SeduReba foladis varclisebur inventarul 
formebSi. SesaduRebeli Reroebis diametrebis Sefardeba d1/d2=0,5.....1,0; 

2. cxrilSi  s4 mniSvnelobebi mocemulia 20 mm-de diametris armaturisaTvis; 

3. s4 koeficientebis mniSvnelobebi unda Semcirdes 5%-iT 20-32 mm diametrebis da 
10%-iT 32 mm-ze didi diametrebis ReroebisaTvis. 

 
cxrili 25 

 
damcavi safari 

muSaobis pirobebis s9 koeficienti 
armaturisaTvis 

gluvi perioduli profilis 
1. cement-polistirolis, lateqs-
mineraluri 

1,00 1,00 

2.cement-bitumis (civi), rodesac 
armaturis diametria mm:  
6 da meti 
naklebi 6-ze 

 
 

0,7 
0,7 

 
 

1,00 
0,7 

3. bitum-silikaturis (cxeli) 0,7 0,7 
4. bitum-Tixovanis 0,5 0,7 
5 fiqalbitumis, cementis 0,5 0,5 
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cxrili 26 
 

 
 

armaturis saxeoba da klasi 

 
 

armaturis diametri, 
mm 

koeficientebi 
uankero daZabuli 
armaturis Zabvebis 
gadacemis zonis lp 

sigrZis 
gansazRvrisaTvis 

p p 

1. perioduli profilis Rero-
vani, klasis miuxedavad 

diametris miuxedavad 0,25 10 

2. Bp-II klasis perioduli 
profilis maRali simtkicis 
saarmaturo mavTuli 

5 
4 
3 

1,40 
1,40 
1,40 

40 
50 
60 

3. saarmaturo bagirebi klasebis: 
 

K-7 

 

 

 

K-19 

 
 
15 
12 
9 
6 
14 

 
 

1,00 
1,10 
1,25 
1,40 
1,00 

 
 
25 
25 
30 
40 
25 

SeniSvna. 

 B7,5-B12,5 klasis msubuqi betonisagan damzadebuli elementebisaTvis p da p 
diddeba 1,4-jer am cxrilSi moyvanil mniSvnelobebTan SedarebiT 

 
 
 
 

cxrili 27 
 

armaturis klasi armaturis drekadobis moduli Es  10
-4, 

mgpa (kgZ/sm2) 
A-I, A-II 21(210) 

A-III 20(200) 
A-IV, A-V, A-VI, AT-VII 19(190) 

A-IIIB 18(180) 
B-II, Bp-II 20(200) 
K-7, K-19 18(180) 

Bp-1 17(170) 
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Tavi III  
 

betonisa da rkinabetonis konstruqciebis elementebis gaangariSeba 
pirveli jgufis zRvrul mdgomareobaTa mixedviT 

 
muxli 11.  betonis elementebis gaangariSeba simtkiceze 

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

2. gaWimuli zonis betonis winaRobis gauTvaliswineblad gaangariSeba 
xdeba m.3 p.9a-Si miTiTebuli garecentrulad SekumSuli elementebisa, 
miiReba ra, rom zRvruli mdgomareobis ganviTareba xasiaTdeba SekumSuli 
betonis rRveviT. betonis winaRoba kumSvaze pirobiTad warmodgenilia 
SekumSuli zonis nawilze Tanabrad ganawilebuli Rb-s toli ZabvebiT. am 
pirobiTi SekumSul zonas (nax.2), SemdgomSi SemoklebiT SekumSuli zona 
ewodeba. 

 
 

            
 
 

nax. 2. Zalvebis sqema da Zabvebis epiura betonis garecentrulad 
SekumSuli elementebis grZivi RerZis mimarT normaluri kveTis simtkiceze 
gaangariSebisas, gaWimuli zonis betonis winaRobis gauTvaliswineblad 

 
3. gaWimuli zonis betonis winaRobis gaTvaliswinebiT gaiangariSeba     

m.3 p.9 b-Si miTiTebuli elementebi, agreTve elementebi, romlebSic 
konstruqciis eqspluataciis pirobebis mixedviT bzarebis warmoqmna 
dauSvebelia (elementebi, romlebic ganicdis wylis wnevas, lavgardnebi, 
moajirebi da sxv.). amave dros miiReba, rom zRvruli mdgomareobis miRweva 
xasiaTdeba gaWimuli zonis betonis rRveviT (bzarebis warmoqmniT). 
zRvruli Zalvebis gansazRvras safuZvlad udevs Semdegi winapirobebi  
(nax. 3): 

4. kveTebi deformaciis Semdeg brtyeli rCeba. 
5. gaWimuli betonis ganapira boWkos udidesi fardobiTi wagrZeleba 

tolia 2 Rbt / Eb. 
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nax. 3. Zalvebis sqema da Zabvebis epiura betonis Runvadi (garecentrulad 
SekumSuli) elementebis grZivi RerZis mimarT normaluri kveTis simtkiceze 
gaangariSebisas, gaWimuli zonis betonis winaRobis gaTvaliswinebiT 

 
6. betonis SekumSul zonaSi Zalvebi ganisazRvreba betonis drekadi 

(zog SemTxvevaSi aradrekadi) deformaciebis gaTvaliswinebiT; 
7. Zabvebi betonis gaWimul zonaSi ganawilebulia Tanabrad da tolia 

Rbt. 
8. im SemTxvevaSi, rodesac mosalodnelia daxrili bzarebis 

warmoqmna (magaliTad, T-sebri kveTis elementebSi ganivi Zalebis 
arsebobisas), betonis elementebis gaangariSeba unda moxdes (141) da (142) 
pirobebiT, magram nacvlad meore jgufis zRvruli mdgomareobebisaTvis 
miRebuli betonis Rb,ser da Rbt,ser saangariSo winaRobebisa, pirveli jgufis 
zRvrul mdgomareobaTa Sesatyvisi Rb da Rbt saangariSo winaRobebis 
mixedviT.  

9. amasTan erTad, m.24 p.1-is miTiTebebis mixedviT elementebi 
gaiangariSeba adgilobriv kumSvaze (Telvaze). 
 
muxli 12.  garecentrulad SekumSuli elementebi 

1. garecentrulad SekumSuli betonis elementebis gaangariSebis 
SemTxvevaSi mxedvelobaSi unda iqnes miRebuli m. 4p.30. miTiTebebis mixedviT 
gansazRvruli ea SemTxveviTi eqscentrisisteti. 

2. rodesac elementebis moqniloba lo / i > 14, aucilebelia maT zidvis 
unarze, grZivi Zalvis eqscentrisitetis sibrtyeSi da misadmi normalur 
sibrtyeSi, gaRunvis gavlenis gaTvaliswineba, eo eqscentrisitetis 

mniSvnelobis  koeficientze (ix. m.12p.5.) gadamravlebis gziT.  grZivi 
Zalvis eqscentrisitetis sibrtyidan gaangariSebis SemTxvevaSi eo 
mniSvneloba miiReba SemTxveviTi eqscentrisitetis sididis toli. betonis 
garecentrulad SekumSuli elementebis gamoyeneba (garda im SemTxvevebisa, 
romlebsac iTvaliswinebs m.3p.9b) dauSvebelia, Tu CaRunvis 

gaTvaliswinebiT dadgenili grZivi Zalis eo eqscentrisitetebi 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-7,5-ze maRali klasis mZime, wvrilmarcvlovani da msubuqi 
betonebisaTvis ... y-1 
b.b) sxva saxisa da klasis betonebisaTvis ... y-2  

(y aq manZilia sm-Si kveTis simZimis centrsa da betonis yvelaze SekumSul 
boWkos Soris). 
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3. garecentrulad SekumSuli betonis elementebSi, im SemTxvevebSi, 
romlebic miTiTebulia m.51 p.2-Si, aucilebelia gaTvaliswinebul iqnes 
konstruqciuli armatura. 

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

 

                              N   Rb Ab,                                                                  (12) 
 

sadac, Ab betonis SekumSuli zonis farTobia, dadgenili im pirobidan, rom 
misi simZimis centri emTxveva gare Zalebis tolqmedis modebis wertils. 
marTkuTxa kveTis elementisaTvis Ab gamoiTvleba formuliT 

 
 

                                                           2 eo  

                                Ab = bh    1 –              .                                                       (13) 

                                                               h 
 

garecentrulad SekumSuli betonis elementebi, romlebSic eqspluataciis 
pirobebis mixedviT bzarebis warmoqmna dauSvebelia, miuxedavad (12) 
pirobiT gaangariSebisa, Semowmebul unda iqnes gaWimuli zonis betonis 
winaRobis gaTvaliswinebiT (ix. m.11 p.1 da nax. 3) pirobiT 

 

                                                 Rbt Wpl 

                                 N       .                                                             (14) 

                                                eo  -  r  
marTkuTxa kveTis elementebisaTvis (14) piroba miiRebs saxes  

 

                                             1,75   Rbt  b h 

                                 N         .                                                            (15)  

                                               6 eo  

                                                    –     

                                                   h 
m.3 p.9b-Si miTiTebuli garecentrulad SekumSuli betonis elementebi 
gaangariSebul unda iqnes (14) da (15) pirobebis mixedviT. 
(12) – (15) formulebSi: 

  koeficientia, romelic gamoiTvleba (19) formuliT. 

 – koeficienti, miiReba betonisaTvis: 
mZime, wvrilmarcvlovani, msubuqi da daforovnebuli ... 1,0 
ujredovani avtoklavuri ... 0,85 
-  “  -    araavtoklavuri ... 0,75 
Wpl – kveTis winaRobis momenti ganapira gaWimuli boWkos mimarT, gaWimuli 
betonis aradrekadi deformaciebis gaTvaliswinebiT, ganisazRvreba grZivi 
Zalis arsebobis gauTvaliswineblad, formuliT 

 
                                                    2 Ibo  

                                      Wpl =         + Sbo  ;                                                           (16) 

                                                   h – х  
 

r – manZili kveTis simZimis centrsa da gaWimuli zonidan uSores birTvul 
wertils Soris da gamoiTvleba formuliT 
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                                                       W 

                                          r =        ;                                                                    (17) 

                                                        A 
 

 – ix. m.30p.4 
nulovani xazis mdebareoba ganisazRvreba pirobidan  

 
 
 
                                        (h – x) Abt 

                         Sbo =          .                                                                        (18) 

                                               2 

5.  koeficientis mniSvneloba, romelic iTvaliswinebs gaRunvis 
gavlenas grZivi Zalis eqscentrisitetis eo mniSvnelobaze, unda 
ganisazRvros formuliT 

 
                                                   1 

                 =        ,                                                            (19)          

                                                       N 

                                          1 –       

                                                      Ncr  

sadac, Ncr aris pirobiTi kritikuli Zala, romelic ganisazRvreba 
formuliT 
 
                                                       6,4 Eb J              0,11  

                                         Ncr =                + 0,1     ,                                (20) 

                                                        l l0 
2
             0,1 + e    

sadac, l  koeficientia, romelic iTvaliswinebs datvirTvis xangrZlivi 
moqmedebis gavlenas elementis CaRunvaze zRvrul mdgomareobaSi da tolia:   
 
                                                                                    Ml 

                                                        l    =  1 +     ,                                                       (21)  

                                                                                    M 

magram ara umetes 1 + . 

aq  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; 
M l  – igive, mudmivi da xangrZlivi datvirTvebisagan; 
lo – aracentrulad SekumSuli betonis elementis saangariSo sigrZe, 
ganisazRvreba cxr. 29-is meSveobiT; 

e – koeficienti, romelic miiReba eo/h-is toli, magram aranaklebi 
                             
                                                                 l o  

                e, min = 0,5 – 0,01       –   0,01 Rb                                                    (22)  
                                 h 

(Rb mgpa-Si).   
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cxrili 28 
 

betoni  koeficienti (21) 
formulaSi 

1. mZime 1,0 
2. wvrilmarcvlovani jgufebisaTvis: 
a 
b 
g 

 
1,3 
1,5 
1,0 

3. msubuqi: 
xelovnur msxvil Semvsebebze da wvril Semvsebebze: 
mkvrivi 
forovani 
bunebriv Semvsebebze 

 
 

1,0 
1,5 
2,5 

4. daforovnebuli 2,0 
5. ujredovani: 
avtoklavuri 
araavtoklavuri 

 
1,3 
1,5 

SeniSvna. wvrilmarcvlovani betonis jgufebi moyvanilia m.7 p.4-Si 

 
 

cxrili 29 
 

kedlebisa da boZebis dayrdnobis xasiaTi garecentrulad SekumSuli 
betonis elementebis 
saangariSo sigrZe l o 

1. sayrdenebiT zemoT da qvemoT: 
a) or boloSi saxsrebis dros sayrdenebis 

gadaadgilebis sididisagan damoukideblad 
b) erT-erTi bolos Camagrebis da sayrdenebis 

SesaZlo gadadgilebisas SenobebisaTvis: 
mravalmaliani 
erTmaliani 

 
 

H 

 

 

1,25 H 

1,50 H 

2. Tavisuflad mdgari 2,00 H 
SeniSvna. H-boZis (kedlis) simaRle sarTulis farglebSi gadaxurvis filis sisqis 
gamoklebiT an Tavisuflad mdgari konstruqciis simaRle  

Tu mTliani datvirTvebiT da mudmivi da xangrZlivi jamuri datvirTvebiT 
gamowveul mRunav momentebs (an eqscentrisitetebs) aqvT sxvadasxva niSnebi, 
da rodesac mTliani datvirTvis eo eqscentrisitetis absoluturi 

mniSvneloba metia 0,1h-ze, maSin Rebuloben l = 1,0. Tu es piroba ar 

kmayofildeba, l –is mniSvneloba miiReba toli  
                                      

                                   eo  
                             l = l 1+ 10 (1 –  l 1)      ,   

                                                                       h 
sadac, l1ganisazRvreba (21) formuliT, viRebT ra M-s, rogorc mTliani 
datvirTvebis moqmedebiT gamowveuli N grZivi Zalis namravls manZilze, 
ganivi kveTis simZimis centridan mudmivi da xangrZlivi datvirTvebis 
moqmedebiT gaWimul an  naklebad SekumSul wibomde. 
 6. betonis konstruqciebis elementebis gaangariSeba adgilobriv 
kumSvaze (Telva) unda Catardes m.24 p.1 da m.24 p.2 miTiTebebis safuZvelze.  
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muxli 13.  Runvadi elementebi 
1. betonis elementebis (ix. nax. 3) gaangariSeba unda warmoebdes 

pirobidan  
 

                                                        M     Rbt Wpl  ,                                                              (23) 
 

sadac,   koeficientia, romelic miiReba m.12. p.4 miTiTebebis Tanaxmad; 
2. Wpl ganisazRvreba (16) formuliT, marTkuTxa kveTis 

elementebisaTvis Wpl miiReba toli 
 
                                  bh

2
 

                                                       Wpl =    .                                  (24) 
                                  3,5 

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

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

a) betonis winaRoba gaWimvaze miiReba nulis toli; 
b) betonis winaRoba kumSvaze warmodgenilia Rb-s toli, betonis 

SekumSul zonaSi Tanabrad 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 saangariSo 
winaRobisa kumSvaze.  

2. elementis grZivi RerZis mimarT normaluri kveTebis gaangariSeba, 
rodesac gare Zala moqmedebs kveTis simetriis RerZis sibrtyeSi da 
armatura Tavmoyrilia elementis miTiTebuli sibrtyis marTobul 
waxnagebTan, unda Catardes Sesabamisi wonasworobis pirobidan 
gansazRvruli, betonis SekumSuli zonis fardobiTi simaRlis 

mniSvnelobis  = x / ho  da igive sididis iseTi R  mniSvnelobis (ix. 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, garda s6–sa (ix. m.15 p.4).  

3. R–is mniSvneloba ganisazRvreba formuliT 
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                                                            

                          R =         ,                                                  (25) 

                                             sR                   

                                    1 +        1 –    

                                            sc,u                 1,1 
 

sadac,   aris SekumSuli zonis betonis maxasiaTebeli, romelic 
ganisazRvreba formuliT 

 

                                      =  – 0,008 Rb,                                                                   (26) 
 

aq   koeficientia, romelic miiReba toli betonebisaTvis:  
mZime _    0,85 
wvrilmarcvlovani (ix. m.7 p.4) jgufebis:    
  a…_ 0,80,  b da g……_ 0,75 (ix. cxr.10-11) 
msubuqi, ujredovani da daforovnebuli _ 0,80  
avtoklavurad damuSavebul mZime, msubuqi da daforovnebuli 

betonebisaTvis koeficienti  mcirdeba 0,05-iT.  
Rb – mgpa-Si 

sR – Zabva armaturaSi, mgpa-Si,  
klasebis Sesabamisad miiReba toli: 

A-I; A-II; A-III; A-IIIB; Bp-I ….    sR = Rs – sp 

A-IV; A-V, A-VI da AT-VII … sR = Rs + 400 –  sp –  sp;  

B-II; Bp-II; K-7; K-19 … sR = Rs + 400 –  sp ; 

aq Rs armaturis saangariSo winaRobaa gaWimvaze armaturis Sesabamisi 

muSaobis pirobebis si koeficientebis, garda s6, gaTvaliswinebiT (ix. m.15 
p.4): 

sp   miiReba koeficientiT   sp < 1,0 

sp - ix. m.20; 

sc,u zRvruli Zabvaa  SekumSuli zonis armaturaSi, romelic miiReba: toli 

400 mgpa, rodesac b2  1,0 (ix. cxr. 13, pozicia 2), xolo mZime, 
wvrilmarcvlovan da msubuq betonze damzadebuli konstruqciebisaTvis, Tu 

gaTvaliswinebulia b2 < 1, miiReba sc,u=500 mgpa. elementebis mokumSvis 
stadiaze gaangariSebisas miiReba toli 330 mgpa. 

(25) formuliT gansazRvruli R –is mniSvnelobebi ujredovani betonis 
elementebisaTvis miRebuli unda iqnes araumetes 0,6.  

4. maRali simtkicis A-IV, A-V, A-VI, AT-VII, B-II, Bp-II, K-7, K-19 klasebis 
armaturiani rkinabetonis elementebis simtkiceze gaangariSebis 

SemTxvevaSi, Tu sruldeba  < R, armaturis saangariSo winaRoba Rs unda 

gamravldes koeficient s6  (ix. poz. 6. cxr. 22), romelic ganisazRvreba 
formuliT 

                                                          

            s6 =  – ( – 1) (2        – 1)   ,                                                     (27)  

                                                         R 
sadac,  koeficientia, romelic armaturis klasebis Sesabamisad miiReba 
toli: 
A-IV … 1,20 

A-V; B-II; Bp-II; K-7; K-19 … 1,15 
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A-VI, AT-VII …. 1,10 
centraluri gaWimvisa da garecentruli gaWimvis im SemTxvevisaTvis, 
rodesac grZivi gamWimavi Zala mdebareobs armaturaSi aRZruli Zalebis 

tolqmedebs Soris, s6 -is mniSvneloba miiReba –s toli. rodesac 
armaturebis SeduRebuli parapirebi mowyobilia elementis im zonaSi, 
sadac mRunavi momentebi aRematebian 0,9 Mmax (sadac Mmax maqsimaluri 

saangariSo mRunavi momentia), koeficient s6 –is mniSvneloba   A-IV da A-V 
klasis armaturisaTvis miiReba araumetes 1,10-sa, xolo A-VI da AT-VII 

klasisaTvis – ara umetes 1,05-sa. koeficient s6 –is gaTvaliswineba ar aris 
saWiro elementebisaTvis: 

a) romelTa gaangariSebac xdeba mravaljer ganmeorebad datvirTvaze;  
b) romlebic daarmaturebulia mWidrod (uRreCoebod) ganlagebuli 

maRali simtkicis mavTulovani armaturiT; 
 g) romelTa eqspluatacia xdeba agresiul garemoSi; 

5. daZabuli armaturisaTvis, romelic gare Zalebis moqmedebisas, an 
mokumSvis stadiaze, mdebareobs SekumSul zonaSi da aqvs betonTan 
SeWiduloba, saangariSo winaRoba kumSvaze Rsc (ix. m.16 p.1da2, m.17 p.2, m.19) 

unda Seicvalos ZabviT sc, romelic tolia  
 

                                                             sc = sc,u – sp    , 

 

magram ara umetes Rsc-si, sadac sp ganisazRvreba sp > 1 koeficientis 

SemTxvevisaTvis.  sc,u  – ix. m. 15 p.3 sc  – mgpa-Si.  
 

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

 
1. m15 p.2-Si (nax. 4) miTiTebuli Runvadi elementebis marTxuTxa kveTis 

gaangariSeba, rodesac  
                     x 

                                   =          R 

                                          ho           
unda Catardes Semdegi pirobis mixedviT: 
 M  

                     M    Rb  b  x (ho – 0,5 x) + Rsc As (ho – a).                  (28) 
 
amasTan, SekumSuli zonis simaRle x ganisazRvreba formulidan: 

 

                                    RsAs – Rsc As = Rb b x.                                (29) 
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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 

                                   =          R 

                                          ho           
 

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

                                     Rs As    Rb bf  hf  + Rsc As,                                                    (30) 

gaangariSeba tardeba rogorc bf 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 

 

                    M  Rb b  x  (ho – 0,5x) + Rb (bf   – b)  hf  (ho – 0,5 hf ) + Rsc As (ho – a).        (31)   
 

amasTan, betonis SekumSuli zonis simaRle x ganisazRvreba formulidan   

                    Rs As  – Rsc As = Rb b  x + Rb (bf   – b)  hf   .                                          (32) 

 

3. gaangariSebaSi gaTvaliswinebuli bf–is mniSvneloba miiReba im 
pirobiT, rom Taros Sverilis sigane, wibos TiToeul mxares, unda iyos 
ara umetesi elementis malis 1/6-isa da ara umetesi: 
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                         a                      b 

            
 

nax. 5. rkinabetonis Runvadi elementis kveTSi SekumSuli zonis 
sazRvris mdebareoba: a – TaroSi, b – wiboSi 

 

a) ganivi wiboebis arsebobis SemTxvevaSi, an rodesac hf    0,1 h – grZiv 
wiboebs Soris SuqSi manZilis ½1/2-isa;  

b) Tu ganivi wiboebi ar arsebobs, an maT Soris manZili metia grZiv 

wiboebs Soris manZilze da hf  <  0,1 h – 6 hf –sa; 
g) Taros konsoluri Sverilebis arsebobis SemTxvevaSi: 

g.a) rodesac  hf    0,1 h ……………… 6 hf; 

g.b) rodesac  0,05 h    hf  <  0,1 h ………………3 hf; 

g.g) rodesac   hf  <  0,05 h  ………………Taros Sverilebi ar 
gaiTvaliswineba. 

4. Runvadi elementebis simtkiceze gaangariSebisas mizanSewonilia 

daculi iqnes piroba x   R ho. im SemTxvevaSi, rodesac gaWimuli armaturis 
ganivkveTis farTobi konstruqciuli mosazrebebis an meore jgufis 
zRvrul mdgomareobaTa mixedviT 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 >  R ho, dasaSvebia gaangariSeba (28) da 
(31) pirobebiT, amasTan SekumSuli zonis simaRle  unda  ganisazRvros 
Sesabamisad formulebiT:  

 

                  a) sAs – RscAs = Rb b x;                                                           (33) 

                  b) sAs – RscAs = Rb b x + Rb (bf   – b)  hf  ,                           (34) 

sadac, 

 

                                                        0,2 + R 

                  s =           Rs  ,                                (35)          

                                                                     sp                    

                                            0,2 +  + 0,35        1 –         

                                                                      Rs                  R 

 

aq  = x / ho  (x gamoiTvleba Rs-is mniSvnelobisaTvis armaturis muSaobis 

pirobebis Sesabamisi koeficientebis gaTvaliswinebiT); sp – ganisazRvreba 

koeficientiT sp > 1,0. B30 da ufro dabali klasis betonis da A-I, A-II, A-III 

da  Bp-I klasebis dauZabav armaturiani elementebis gaangariSeba, rodesac 
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x > R  ho SeiZleba agreTve Catardes (28) da (31) pirobebiT, maTSi x =  R   ho 
mniSvnelobebis CasmiT. 

5. rgolisebri (wriuli) kveTis elementis gaangariSeba, rodesac Siga 

da gare radiusebis fardoba r1 / r2  0,5 da wrexazis mTel sigrZeze 
armatura Tanabradaa ganawilebuli (grZivi Reroebis raodenobiT 
aranaklebi 6-sa), unda Catardes m.17 p.3 miTiTebebis Tanaxmad, rogorc 
garecentrulad SekumSuli elementebisa, miiReba ra (41) da (42) 
formulebSi grZivi Zalis mniSvneloba N = 0 xolo me-40 for-Si Neo-is 
nacvlad Caismeba M mRunavi momentis mniSvneloba.    

 

 

muxli 17.  marTkuTxa da rgolisebri (wriuli) kveTebis garecentrulad      
           SekumSuli elementebi 

1. garecentrulad SekumSuli rkinabetonis elementebis 
gaangariSebisas saWiroa gaTvaliswinebuli iqnes SemTxveviTi 
eqscentrisiteti Tanaxmad m.4 p.31 miTiTebisa, agreTve gaRunvis gavlena maT 
zidvis unarze m.17 p.6 miTiTebebis mixedviT. 

2. m.15 p.2-Si miTiTebuli garecentrulad SekumSuli elementebis 
marTkuTxa kveTis gaangariSeba unda Catardes: 

a) rodesac  = x / ho  R (nax. 6) pirobiT 
 

                            N   e  Rb b x (ho – 0,5x) + Rsc As (ho – a),                                      (36)    
 
amasTan, SekumSuli zonis simaRle ganisazRvreba formuliT 
  

                                     N + Rs As  – Rsc As = Rb b x                                                     (37) 

 

b) rodesac  = x / ho > R aseve (36) pirobiT, magram am SemTxvevaSi 
SekumSuli zonis simaRle ganisazRvreba: B30 da ufro dabali klasis 
betonebis da A-I, A-II da A-III klasebis dauZabavarmaturian elementebisaTvis, 
formuliT  

 

                                     N + s As  – Rsc As = Rb b x  ,                                                  (38) 
sadac,  
                                            x 

                                                1   –      

                                                             ho           

                     s =    2      – 1        Rs;                                                 (39) 

                                                               1 –     R  
 

 

elementebisaTvis B30-ze ufro maRali klasis betonisagan, agreTve A- A-III-
ze maRali klasis armaturiani (dauZabavi da daZabuli) elementebisaTvis – 
(66) da (67), an (68) formulebiT.  
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nax. 6. Zalvebis sqema da Zabvebis epiura rkinabetonis garecentrulad 
SekumSuli elementebis grZivi RerZis mimarT normaluri kveTis simtkiceze 

gaangariSebisas 
 
 
 

3. rgolisebri (wriuli) kveTis garecentrulad SekumSuli 
elementebis gaangariSeba, rodesac Siga da gare radiusebis fardoba       

r1 / r2  0,5 da wrexazis mTel sigrZeze armatura Tanabradaa ganawilebuli 
(grZivi Reroebis raodenoba aranaklebi 6-sa), unda Catardes Semdegi 
pirobiT: 

 
               

                                                                    sin  cir 

                Neo     (Rb Arm + Rsc As,tot   rs)       + Rs As, tot   s zs,                                 (40) 

                                                                                           
 
 
amasTan, SekumSuli zonis betonis fardobiTi farTobis sidide 
ganisazRvreba formuliT:  

 

 

                                               N + ( sp + 1Rs) As, tot   

                               cir =          .                                             (41) 

                                                                   Rb A + (Rsc + 2Rs)  As,tot    

 

 

Tu (41) formulis mixedviT gaangariSebiT miiReba, rom cir < 0,15, maSin (40) 

pirobaSi Caismeba cir –is mniSvneloba, gansazRvruli formuliT 
 
 

 

                                               N + ( sp + sRs) As, tot   

                               cir =          .                                              (42) 

                                                                              Rb A  + Rsc  As,tot    
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amasTan, s da zs–is mniSvnelobebi ganisazRvreba (43) da (44) formulebiT, 

daSvebis Tanaxmad, rom cir  = 0,15.  
(40) – (42) formulebSi: 
 rm    Siga da gare diametris naxevarjamia; 
rs –armaturis Reroebis kveTis farTobis simZimis centrebze gamavali 
wrexazis radiusi; 
 As,tot    - yvela grZivi armaturis ganivkveTis farTobi; 

s - koeficienti, romelic ganisazRvreba formuliT 
 

 

                                             s  =  1 – 2  cir  ;                                                           (43) 

 

 

zs - manZili gaWimuli zonis armaturaSi Zalvebis tolqmedis modebis 
wertilidan kveTis simZimis centramde, igi ganisazRvreba formuliT 
 

 

                                         zs = (0,2 + 1,3cir  ) rs ,                                                           (44)  

 
 

magram miiReba ara umetes rs -isa; 

sp   ganisazRvreba koeficientisaTvis sp > 1,0; 

1  - koeficienti, romelic ganisazRvreba formuliT 
 

                                                              sp 

                                         l   = r –    ,                                                                 (45) 

                                                                Rs 

 

 

aq r koeficientia, romelic miiReba armaturis klasebis mixedviT toli: 
A-I, A-II, A-III ……………………………………….. …….   1,0 

A- IV, A-V, A-VI, AT-VII, B-II, Bp-II, K-7, K-19 ………….  1,1 
 

2  - koeficienti, romelic ganisazRvreba formuliT 
 

 

                                                   2 =  1  ,                                                                  (46)  

 

 

sadac, -s   mniSvneloba miiReba toli: 
 

                                          = 1,5 + 6 Rs 10
-4

,                                                               (47)  

 

 

aq Rs – mgpa-Sia. 

Tu (43) formuliT gamoTvlili mniSvneloba s  0, maSin me-(40) pirobaSi 

Caismeba  s = 0 da cir  –is mniSvneloba, miRebuli (41)-e formuliT, rodesac 

1 = 2 = 0. 
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4. iribi daarmaturebisas mZime da wvrilmarcvlovani betonebisagan 
Sesrulebuli mTliani kveTis elementebis gaangariSeba unda Catardes m.17 
p.2 da m.20-is miTiTebebis Tanaxmad, mxolod gaangariSebaSi Setanil unda 
iqnes betonis ganivkveTis farTobis Aef nawili, romelic Semofarglulia 
badis ganapira ReroebiT an spiralis ReroebiT; (36) – (38), (65) da(66) 
saangariSo formulebSi Rb-s nacvlad unda Caisvas betonis dayvanili 
prizmuli simtkice Rb,red, xolo maRali simtkicis armaturis gamoyenebis 
SemTxvevaSi Rsc-s nacvlad – Rsc,red mniSvneloba. iribarmaturiani elementebis 
moqniloba lo / ief ar unda aRematebodes: badeebiT iribi daarmaturebis 
SemTxvevaSi 55-s, spiraliT - 35-s, sadac ief ganivkveTis im nawilis inerciis 
radiusia, romelic gaangariSebaSia Setanili.  
Rb,red – is mniSvnelobebi ganisazRvreba formulebiT: 

 
a) SeduRebuli ganivi badeebiT daarmaturebis SemTxvevaSi 
 
 

                            Rb,red = Rb  +  xy Rs,xy,                                                   (48) 

 

 

sadac, Rs,xy badis armaturis saangariSo winaRobaa;  
 
 
                          nxAsxlx + nyAsyly 

                                     xy  =       ,                                                         (49) 

                                                            Aef S 
 
 
aq nx, Asx, lx badis erTi mimarTulebiT, Sesabamisad Reroebis raodenoba, 
ganivkveTis farTobi da badis Reros sigrZea (iTvleba ganapira Reroebis 
RerZebs Soris manZili); 
ny, Asy, ly – igive, meore mimarTulebiT; 
Asf  - badeebis kidura Reroebs Soris moqceuli betonis kveTis farTobi; 
S - badeebs Soris manZili; 

 - iribi daarmaturebis efeqturobis koeficienti, ganisazRvreba formuliT 
                                      

                                                                             1 

                                                               =       ,                                                       (50) 

                                                                        0,23 +  

 

 

                                                                       xy Rs,xy 

                                                              =       ,                                                        (51) 

                                                                       Rb + 10 

sadac,  Rs,xy     da    Rb      mgpa-Sia. 

wvrilmarcvlovani betonisagan damzadebuli elementebisaTvis   

koeficientis mniSvneloba miRebul unda iqnes ara umetes erTisa. badis 
Reroebis ganivkveTis farTobebi sigrZis erTeulze rogorc erTi, aseve 
meore mimarTulebiT ar unda gansxvavdebodes erTmaneTisagan 1,5-jer metad. 
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b) spiraluri an rgolisebri armaturiT daarmaturebis SemTxvevaSi  

                                                                                                  7,5 eo 

                                                Rb,red = Rb + 2  cir Rs,cir      1 –               ,                           (52) 

                                                                                         d ef 

sadac,  Rs,cir spiraluri armaturis saangariSo winaRobaa; 

 cir  – daarmaturebis koeficienti tolia  

                                                          4 As,cir 

                                             cir =            .                                                      (53) 

                                                           d ef S 

aq As,cir spiraluri armaturis ganivkveTis farTobia; 

d ef  – kveTis diametri spiralis SigniT; 

S – spiralis biji; 

eo – grZivi Zalis modebis eqscentrisiteti (gaRunvis gavlenis 
gaTvaliswinebis gareSe).  

daarmaturebis koeficientebis mniSvnelobebi, gansazRvruli (49) da (53) 
formulebiT, wvrilmarcvlovan betonze damzadebuli elementebisaTvis 
miRebuli unda iqnes ara umetes 0,04-sa.  

A-IV, A-V, A-VI, AT-VII klasebis maRali simtkicis grZivi armaturis 
saangariSo winaRoba kumSvis mixedviT Rsc,red SeduRebuli badeebiT 
iribarmaturiani mZime betonis elementebisaTvis ganisazRvreba formuliT 

 
                                                                            Rs          

2 

                                                         1 +   1            – 1 

                                                                            Rsc 

                          Rsc,red = Rsc                                                                   (54) 

                                                                              Rs          
 

                                                         1 +   1             – 1 

                                                                              Rsc 
 
 
da miiReba ara umetes Rs-isa. 
(54) formulaSi 
 
 

                                                       8,5 Es     

                                             1 =    ,                                                                       (55) 

                                                         Rs 10
3
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sadac, 
 

                                                           As,tot                     Rb 

                                     = 0,8 +          1 –         .        

                                                             Aef             100 

 

aq  koeficientia, romelic miiReba toli armaturis klasebisaTvis: 
A-IV …. 10, 

A-V, A-VI, AT-VII …… 25; 

As,tot – maRali simtkicis yvela grZivi armaturis ganivkveTis jamuri 
farTobi; 
Aef  – igive aRniSvna, rac (49) for-Si; 
Rb – mgpa-Si. 

  -s mniSvneloba miiReba aranaklebi 1,0-sa da ara umetesi: 
1,2 … A-IV klasis armaturisaTvis,  
1,6 …. A-V, A-VI, AT-VII klasebis armaturisaTvis. 
iribarmaturiani kveTebisaTvis SekumSuli zonis fardobiTi simaRlis 
zRvruli mniSvnelobis gansazRvris SemTxvevaSi (25) formulaSi Sedis 
 

                                                  =   – 0,008 Rb  +  2     0,9,                                                 (56)  

 

sadac,   koeficientia, romelic miiReba m.15 p.3 miTiTebis Tanaxmad; 

 2  – koeficienti, romelic tolia 10, magram miiReba ara umetes    0,15-sa. 

aq  daarmaturebis koeficientia xy an cir, romlebic badeebisa da 
spiralebisaTvis, Sesabamisad ganisazRvreba (49) da (53) formulebiT.  

sc,u-s mniSvneloba (25)-e formulaSi maRali simtkicis armaturiani 
elementebisaTvis miiReba toli: 
 

                          src,u = (2 + 8,5   )Es 10
-3

,                                                        (57) 

 

magram miiReba ara umetes 900 mgpa A-IV klasis armaturisaTvis, 1200 mgpa-sa 
A-V, A-VI da AT-VII klasebis armaturisaTvis. 
iribarmaturiani elementebis zidvis unarze gaRunvis gavlenis 
gaTvaliswinebis SemTxvevaSi saWiroa m.17 p.6-s miTiTebebiT sargebloba. 
rodesac ganisazRvreba inerciis momenti kveTis im nawilisaTvis, romelic 
SemozRudulia badis ReroebiT an mdebareobs spiralis SigniT, formula 
(58)-iT miRebuli Ncr-is mniSvneloba gamravlebul unda iqnes koeficientze  
                                                                
                                                                      lo 

                      1 = 0,25 + 0,05    1,0 , 
                                                                            cef 

 
sadac, cef tolia betonis kveTis gaTvaliswinebuli nawilis simaRlis an 

diametrisa, xolo e,min–is gansazRvrisas (22) formulis marjvena nawilis 
meore wevri Seicvleba  
                                                                      lo 

                                  0,01   2 , 
                                                                            cef 
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sadac,  
                                                               
                                                              lo 

                         2 = 0,1   – 1  1,0 . 
                                                                   cef 

 
gaangariSebaSi iribi daarmatureba gaiTvaliswineba im pirobiT, rom 
elementis zidvis unari, gansazRvruli Tanaxmad am punqtis miTiTebebisa 
(rodesac gaangariSebaSi Sedis Aef da Rb,red), aRemateba zidvis unars, 
gamoTvlils mTliani A kveTisa da  betonis saangariSo Rb winaRobis 
mixedviT iribi armaturis gauTvaliswineblad. garda amisa, iribi 
daarmatureba unda akmayofilebdes m.47 p.3-Si miTiTebul konstruqciul 
moTxovnebs. 
 5. iribarmaturiani garecentrulad SekumSuli elementebis m.17 p.4-is 
miTiTebebis mixedviT simtkiceze gaangariSebasTan erTad saWiroa 
gaangariSebis Catareba damcveli betonis Sris bzarmedegobis 
uzrunvelsayofad. gaangariSeba warmoebs m.17 p.2 an m.20-is miTiTebebis 
Tanaxmad saangariSo datvirTvebis saeqspluatacio mniSvnelobebis mixedviT 

(f=1,0), betonis mTeli ganivi kveTis gaTvaliswinebiT. Rb,ser da Rs,ser 

saangariSo winaRobebi miiReba zRvrul mdgomareobaTa meore jgufisaTvis, 
xolo armaturis saangariSo winaRoba kumSvaze Rs,ser mniSvnelobis toli, 
magram ara umetes 400 mgpa-sa. SekumSuli zonis fardobiTi simaRlis 

sasazRvro mniSvnelobis gamoTvlisas (25) da (69) formulebSi miiReba sc,u = 
400 mgpa, xolo (26) formulaSi koeficienti 0,008 icvleba 0,006-iT. 
moqnilobis gavlenis gaTvaliswinebis SemTxvevaSi saWiroa m.17 p.6 

miTiTebebiT sargebloba, rodesac e-s mniSvneloba ganisazRvreba formula 
(22)-iT, sadac 0,01Rb Seicvleba 0,008 Rb,ser-iT. 

6. garecentrulad SekumSuli elementebis gaangariSebisas saWiroa 
maT zidvis unarze gaRunvis gavlenis gaTvaliswineba. es xorcieldeba 
konstruqciebis deformirebuli sqemiT gaangariSebis gziT (ix. m.4 p.11,12). 
 dasaSvebia konstruqciis gaangariSeba aradeformirebuli sqemiT, imis 
gaTvaliswinebiT, rom lo / i > 14 moqnilobisas elementis gaRunvis gavlena mis 
simtkiceze ganisazRvreba (36), (40) da (65) pirobebiT  eo-is gamravlebis gziT 

koeficient –ze. amasTan, -s gamosaTvlelad pirobiTi kritikuli Zala 
(19)-e formulaSi miiReba toli: 

 
 
                                                     6,4 Eb       I              0,11  

                                         Ncr =                 + 0,1     +  Is    ,                       (58) 

                                                        l
2

o          l                    e 
                                                                                    0,1+ __ 

                                                                                             p 

 

sadac, elementis lo saangariSo sigrZe miiReba m.17 p.7 miTiTebebis Tanaxmad;        

e – koeficienti, romelic miiReba m.12 p.5 miTiTebebis Tanaxmad; l – 

koeficienti, romelic ganisazRvreba (21) formuliT, romelSic M da Ml 

Sesabamisad mTliani datvirTvis da mudmivi da xangrZlivi droebiTi 
datvirTvebis zemoqmedebiT gamowveuli momentebia da ganisazRvreba im 
RerZis mimarT, romelic paraleluria SekumSuli zonis SemomzRudavi 
xazisa da gadis ufro metad gaWimuli an naklebad SekumSuli (mTlianad 
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SekumSuli kveTis SemTxvevaSi) armaturis Reros centrze. Tu mTliani 
datvirTvis zemoqmedebiT da mudmivi da xangrZlivi droebiTi datvirTvebis 
zemoqmedebiT gamowveul mRunav momentebs (an eqscentrisitetebs) aqvT 

sxvadasxva niSani, maSin saWiroa m.12 p.5 miTiTebebis gaTvaliswineba; p  – 

koeficienti, romelic iTvaliswinebs elementis sixisteze armaturis 
winaswari daZabvis gavlenas, romelic kveTis Tanabari mokumSvis 
SemTxvevaSi ganisazRvreba formuliT 
 

 

                                                            bp              eo 

                                      p = 1 + 12                                                                (59) 

                                                             Rb          h 
 
 

aq bp – ganisazRvreba koeficientis sp < 1,0 gamoyenebiT;  
Rb – miiReba betonis muSaobis pirobebis koeficientebis 
gauTvaliswineblad;    
(59) formulaSi eo / h mniSvneloba miiReba ara umetes 1,5;  
 

 

 = Es / Eb; 
 
 

b jgufis wvrilmarcvlovani betonis elementebisaTvis (58) formulaSi 6,4-
is nacvlad Caismeba 5,6; 
mRunavi momentis moqmedebis sibrtyidan gaangariSebisas grZivi Zalis 
eqscentrisiteti eo miiReba SemTxveviTi eqscentrisitetis mniSvnelobis 
toli (ix. m. 4p. 31).    

7. garecentrulad SekumSuli rkinabetonis elementebis lo saangariSo 
sigrZe unda ganisazRvros rogorc CarCovani konstruqciis elementisaTvis, 
maTze datvirTvis yvelaze araxelsayreli ganlagebisas, CarCos 
deformirebuli mdgomareobis gaTvaliswinebiT. mxedvelobaSi unda iqnas 
miRebuli agreTve masalebis aradrekadi deformaciebi da bzarebis 
arseboba. praqtikaSi gavrcelebuli konstruqciebisaTvis dasaSvebia lo 
saangariSo sigrZe miRebul iqnes toli: 

a) svetebisaTvis, mravalsarTulian SenobebSi malebis raodenobiT 
aranaklebi orisa da rigelebisa da svetebis xisti SeerTebisas, 
gadaxurvebis konstruqciis saxeobis mixedviT: 

a.a) asawyobi ……. H 

a.b) monoliTuri …… 0,7 H, 
sadac, H sarTulis simaRlea (kvanZebis centrebs Soris manZili); 

b) erTsarTuliani Senobebis svetebisaTvis, romlebsac saxsrulad 
eyrdnobian gadaxurvis, Tavis sibrtyeSi xisti, mzidi konstruqciebi 
(romlebsac horizontaluri Zalvebis gadacemis unari aqvT), agreTve 
estakadebisaTvis – 30-e cxrilis mixedviT; 

g) wamweebisa da TaRebis elementebisaTvis - 31-e cxrilis mixedviT.  
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cxrili 30 
 

 
 
 
 
 
 

Senobebisa da svetebis maxasiaTeblebi 

erTsarTuliani Senobebis 
svetebis saangariSo sigrZe 
lo gaangariSebis SemTxvevaSi 
ganivi 
CarCos 
sibrtye-
Si  an 
esta-
kadis 
RerZis 
marTo-
bul 

sibrtye-
Si 

ganivi CarCos 
marTobul an 

estakadis RerZis 
paralelur 
sibrtyeSi, 
rodesac 

arsebobs ar 
arsebobs 

kavSirebi grZivi 
rigis svetebis an 
ankeruli sayrde-
nebis sibrtyeSi 

S
en
o
b
eb

i
 

x
id

u
r
i 

am
w
ee
b
iT

 

amweebis da-
tvirTvis 
gaTvaliswi
nebis SemT-
xvevaSi 

svetis amwis-
qveSa (qveda) na-
wili amwisqveSa 
koWebisaTvis 

Wradi 1,5H1 0,8H1 1,2H1 

uWri 1,2 H1 0,8H1 0,8H1 

svetis amwiszeda 
(zeda) nawili 
amwisqveSa koWe-
bisaTvis 

Wradi 2,0 H2 1,5H2 2,0H2 

uWri 2,0 H2 1,5H2 1,5H2 

amweebis da-
tvirTvis 
gaTvalis-
winebis 
gareSe 

svetis amwisqve-
Sa (qveda) nawi-
li SenobisaTvis 

erTmaliani 1,5 H 0,8H1 1,2H 

mravalmaliani 1,2 H 0,8H1 1,2H 

svetis amwiszeda 
(zeda) nawili 
amwisqveSa koWe-
bisaTvis 

Wradi 2,5 H2 1,5H2 2,0H2 

uWri 2,0 H2 1,5H2 1,5H2 

x
id

u
r
i 

am
w
ee
b
is

 
g
ar

eS
e 

safexurov-
ani svetebi 

svetis qveda na-
wili Senobisa-
Tvis 

erTmaliani 1,5 H 0,8H 1,2H 

mravalmaliani 1,2 H 0,8H 1,2H 

svetebis zeda nawili 2,5 H2 2,0H2 2,5H2 

mudmivkveTiani svetebi Senobe-
bisaTvis 

erTmaliani 1,5 H 0,8H 1,2H 

mravalmaliani 1,2 H 0,8H 1,2H 

es
t
ak
ad

eb
i 

amwee-
bis 

amwisqveSa koWebis SemTxvevaSi Wradi 2.0H1 0,8H1 1,5H1 

uWri 1,5H1 0,8H1 H1 
milga-
yvanil-
obebis 
qveS 

malis naSenTan svetebis 
SeerTebis SemTxvevaSi  

saxsruli 2,0H H 2,0H 

xisti 1,5H 0,7H 1,5H 

30-e cxrilSi miRebuli aRniSvnebi: 
H- svetis mTliani simaRle saZirkvlis Tavidan horizontalur konstruqciamde (nivnivur 
an nivnivqveSa, ganmbjenis) Sesabamis sibrtyeSi: 
H1 – svetis amwisqveSa nawilis simaRle saZirkvlis Tavidan amwisqveSa koWis qveda kidemde: 
H2 – svetis amwiszeda nawilis simaRle svetis safexuridan horizontalur 
konstruqciamde Sesabamis sibrtyeSi.  
SeniSvna. SenobebSi xiduri amweebiT, svetis Tavamde kavSirebis arsebobis SemTxvevaSi, 
svetis amwiszeda nawilis saangariSo sigrZe svetebis grZivi rigis sibrteSi miiReba H2-is 
toli. 
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cxrili 31  
 

elementebis dasaxeleba wamweebisa da TaRebis 
elementebis 

saangariSo sigrZe lo 
1. wamwis elementebi 
a) zeda sartyeli, rodesac gaiangariSeba: 
wamwis sibrtyeSi: 
rodesac eo < 1/8 h1 

rodesac eo 1/8 h1 
wamwis sibrtyis gareT: 
ubnisaTvis Suqfarnis qveS (rodesac Suqfarnis sigane 12 m 
da metia) 
danarCen SemTxvevebSi 
b) iribnebi da dgarebi, rodesac gaiangariSeba: 
wamwis sibrtyeSi 
wamwis sibrtyis gareT: 
rodesac b1 / b2 < 1,5 

rodesac b1 / b2  1,5 

 

 

 

0,9 l 

0,8 l 

 

 

0,8 l 

0,9 l 

 

0,8 l 

 

0,9 l 

0,8 l 

2. TaRebi: 
a) TaRis sibrtyeSi gaangariSebis dros: 
samsaxsriani  
orsaxsriani 
usaxsro 
b) TaRis sibrtyis gareT gaangariSebisas (nebismieri TaRis) 

 

 

0,580L 

0,540L 

0,365L 

L 

31-e cxrilSi miRebuli aRniSvnebi: 
l – elementis sigrZe, mimdebare kvanZebis centrebs Soris, xolo wamwis zeda 
sartylisaTvis wamwis sibrtyis gareT gaangariSebisas – misi damagrebis 
wertilebs Soris manZili 
L – TaRis sigrZe misi geometriuli RerZis gaswvriv; 
TaRis sibrtyis gareT gaangariSebis dros – TaRis sigrZea misi sibrtyis gareT 
Camagrebis wertilebs Soris. 
h1 – zeda sartylis kveTis simaRle; 
b1 da b2 – Sesabamisad wamwis zeda sartylis da dgaris (iribanis) kveTis sigane 
 

 
muxli 18. centralurad gaWimuli elementebi 
    centralurad gaWimuli rkinabetonis elementebis kveTis 
gaangariSebisas unda Sesruldes piroba 

N 

                                       N    Rs As,tot,                                                                                (60) 
 

sadac As,tot yvela grZivi armaturis ganivkveTis jamuri farTobia 
 
muxli 19.    marTkuTxa kveTis garecentrulad gaWimuli elementebi 
m.15 p.2-Si miTiTebuli garecentrulad gaWimuli elementebis 

marTkuTxa kveTebis gaangariSeba unda warmoebdes grZivi N Zalis 
mdebareobis Sesabamisad: 

a) Tu grZivi N Zala modebulia S da S armaturaSi aRZruli Zalvebis 
tolqmedebs Soris (nax. 7a) – pirobebiT: 

                                      N e    Rs As (ho – a),                                                          (61) 
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                                      N e    Rs As (ho – a);                                                          (62) 

 

 
 

                      
 

nax. 7. Zalvebis sqema da Zabvebis epiura garecentrulad gaWimuli 
rkinabetonis elementebis grZivi RerZis mimarT normaluri kveTis 

simtkiceze gaangariSebisaTvis. 

a – grZivi N Zala modebulia S da S armaturaSi aRZruli Zalvebis 

tolqmedebs Soris; b – igive, S da S armaturaSi aRZruli Zalvebis 
tolqmedebs Soris manZilis gareT 

 

b) Tu grZivi N Zala modebulia S da S armaturaSi aRZruli Zalvebis 
tolqmedebs Soris manZilis farglebs gareT (nax. 7b) – pirobiT: 

 

                     N   e    Rb  b  x (ho – 0,5 x) + Rs  As (ho – a),                                         (63)   

 

amasTan, SekumSuli zonis simaRle x ganisazRvreba formuliT 
 

                                  Rs As – Rsc As – N = Rb    b    x                                                    (64)  

 

g) Tu (64) formuliT  gaangariSebisas miviReT, rom x > R ho, maSin (63) 

pirobaSi Caismeba x = Rho, sadac R ganisazRvreba Tanaxmad m.15 p.3-is 
miTiTebebisa.    

 
muxli 20. gaangariSebis zogadi SemTxveva (nebismieri ganivkveTis, gare   
           Zalvebisa da nebismieri daarmaturebis SemTxvevaSi) 

zogad SemTxvevaSi kveTis gaangariSeba (nax. 8) unda warmoebdes 
pirobiT 

 

                               M      +   (Rb  Sb –   si   Ssi),                                                           (65) 

a) 

b) 
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amasTan, frCxilebis win niSani “plusi” miiReba garecentruli kumSvisa da 
Runvis SemTxvevaSi, niSani “minusi” – gaWimvis SemTxvevaSi.  
(65)-e formulaSi: 

M – Runvad elementebSi – gare Zalebis momentis proeqcia kveTis SekumSuli 
zonis SemomzRudavi wrfis marTobul sibrtyeze; 
garecentrulad SekumSul da gaWimul elementebSi – grZivi N Zalis 
momenti im RerZis mimarT, romelic paraleluria SekumSuli zonis 
Semomfargvleli wrfisa da gadis: 
garecentrulad SekumSul elementebSi – ufro metad gaWimul an ufro 
naklebad SekumSul grZivi armaturis Reros ganivkveTis simZimis centrze; 
garecentrulad gaWimul elementebSi – SekumSuli zonis im wertilze, 
romelic ufro metadaa daSorebuli aRniSnuli wrfidan; 
Sb – betonis SekumSuli zonis ganivkveTis farTobis statikuri momenti 
Sesabamisad miTiTebuli RerZebis mimarT, amasTan Runvad elementebSi 
RerZis mdebareoba miiReba iseTive, rogorc garecentrulad SekumSulSi; 
Ssi – grZivi armaturis i-ur Reros ganivkveTis farTobis statikuri momenti 
miTiTebuli RerZebidan Sesabamisis mimarT; 

si – Zabva grZivi armaturis i-ur ReroSi, romelic ganisazRvreba Tanaxmad 
am muxlis miTiTebebisa.  

 

             
 
 
nax. 8 rkinabetonis elementis grZivi RerZis mimarT normaluri kveTis 

Zalvebis sqema da Zabvebis epiura simtkiceze gaangariSebis zogadi 
SemTxvevisaTvis. 

I-I – mRunavi momentis moqmedebis sibrtyis paraleluri sibrtyea, an grZivi 
Zalis modebis da Sinagani mkumSavi da gamWimi Zalvebis tolqmedebis 
modebis wertilebze gamavali sibrtye; 1 – SekumSul armaturasa da 
SekumSuli zonis betonSi Zalvebis tolqmedebis modebis wertili; 2 – 
gaWimul armaturaSi Zalvebis tolqmedis modebis wertili 
 

SekumSuli zonis simaRle x da si Zabva ganisazRvreba (66) da (67) 
gantolebebis erToblivi amoxsniT:  

 

                             Rb  Ab –   si   Asi  +  N = 0;                                                               (66) 

 

 

 

                                            sc,u                      

                              si  =             – 1   + spi                                               (67) 

                                        1 –   / 1,1          i    
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(66) gantolebaSi N Zalis win niSani “minusi” miiReba garecentrulad 
SekumSuli elementebisaTvis, xolo niSani “plusi” – garecentrulad 
gaWimulTaTvis. garda amisa, SekumSuli zonis sazRvris dasadgenad iribi 
Runvis dros (zogadi gaangariSebis kerZo SemTxveva) saWiroa damatebiTi 
pirobebis Sesruleba – Siga da gare Zalebis momentebis moqmedebis 
sibrtyeTa paralelurobis Sesaxeb, xolo iribi garecentruli kumSvis an 
gaWimvis SemTxvevaSi daculi unda iyos piroba, rom gare grZivi Zalis, 
betonsa da armaturaSi mkumSavi Zalvebis tolqmedis da gaWimul 
armaturaSi  Zalvebis tolqmedis (an, gare grZivi Zalis, betonSi mkumSavi 
Zalvebis tolqmedis da yvela armaturaSi Zalvebis tolqmedis) modebis 
wertilebi unda mdebareobdes erT wrfeze (ix. nax. 8). Tu (67)-e formuliT 

gamoTvlili si–s mniSvneloba A-IV, A-V, A-VI,      AT-VII, B-II, Bp-II, K-7 da K-19 

klasis armaturisaTvis aRemateba Rsi-s, maSin si Zabva unda ganisazRvros 
formuliT 

 

                                                                    eli    -  i 

                   si =    + (1 – )       Rsi.                                                            (68) 

                                                                                                      eli    -  Ri  

 
im SemTxvevaSi, rodesac (68) formuliT gamoTvlili Zabva armaturaSi 

aRemateba Rsi–s koeficient s6 -is gauTvaliswineblad, (65) da (66) pirobebSi 

Caismeba si–is mniSvneloba, toli Rsi–sa, Sesabamisi muSaobis pirobebis 

koeficientebis, maT Soris s6–is (ix. m. 6. 13) gaTvaliswinebiT. 

Zabva si saangariSo formulebSi Sedis Tavisi niSniT, romelic miiReba (67) 
da (68) formulebiT gamoTvlis dros, amasTan, saWiroa daculi iqnas 
Semdegi pirobebi: 

yvela SemTxvevaSi Rsi  si     Rsci; 

winaswar daZabuli elementebisaTvis si  sci. aq sci aris Zabva armaturaSi, 

toli spi winaswari Zabvisa, Semcirebuli sc,u sididiT (ix. m.15 p.3 da m.17 
p.4)  
(66) – (68) formulebSi: 
Asi aris grZivi armaturis i-uri Reros ganivkveTis farTobi; 

spi - winaswari Zabva grZivi armaturis i-uri ReroSi, miRebuli sp 

koeficientis gaTvaliswinebiT, romelic iniSneba Reros mdebareobis 
mixedviT;  

i - betonis SekumSuli zonis fardobiTi simaRle, toli i = x / hoi, sadac hoi 
manZilia SekumSuli  zonis  SemomzRudavi wrfis paraleluri,  armaturis 
i-uri Reros ganivkveTis simZimis centrze gamaval RerZidan SekumSuli 
zonis uSores wertilamde (ix. nax. 8): 

 - SekumSuli zonis betonis maxasiaTebeli, ganisazRvreba (26) an (56) 
formuliT; 

Ri  ,  eli    - betonis SekumSuli zonis fardobiTi simaRle, gansaxilvel 

ReroSi Sesabamisad  Rsi da Rsi–s toli Zabvebis miRwevisas; Ri  da eli 

mniSvnelobebi ganisazRvreba formuliT  

                                 
                               Ri (eli) =          ,                                                  (69) 

                                                          sRi(eli)                 
                                                 1 +       1 –   
                             sc,u        1,1 
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aq sRi = Rsi + 400 – spi – spi ,  mgpa - Ri -s gansazRvris SemTxvevaSi; 

s,eli =  Rsi – spi,  mgpa - eli -s gansazRvris SemTxvevaSi; 

sc,u - ix. Mm.15 p.3 da m.17 p.4; 

sc,u    da koeficient –s mniSvneloba ganisazRvreba: A-IV, A-V, A-VI da AT-VII 
klasebis armaturis meqanikuri, agreTve eleqtroTermuli da 
eleqtroTermomeqanikuri avtomatizebuli xerxiT winaswari daZabvis 
SemTxvevaSi, formuliT: 

                                spi 
                    spi = 1500      – 1200     0;                                           (70)  

                                                                Rsi 
                            spi 
                     = 0,5      + 0,4     0,8;                                                   (71)  

                                                          Rsi 
 

A-IV, A-V, A-VI da AT-VII klasebis armaturis sxva xerxiT winaswar daZabvis, 
agreTve B-II, Bp-II, K-7 da K-19 klasebis armaturis nebismieri xerxiT 

winaswari daZabvis SemTxvevaSi, miiReba: spi = 0 da koeficienti     = 0,8.   

(70) da (71) formulebSi spi miiReba koeficientiT sp< 1,0, dan.1-dan 3-5 
poziciebis danakargebis gaTvaliswinebiT. 
SeniSvna. indeqsi i aRniSnavs armaturis Reros rigiT nomers. 
 

muxli 21. elementis grZivi RerZisadmi daxrili kveTebis gaangariSeba 
simtkiceze 

1. rkinabetonis elementebis daxrili kveTebi gaangariSebul unda 
iqnes simtkicis uzrunvelsayofad: 

a) ganivi Zalebis mixedviT – daxril bzarTa Soris mdebare daxrili 
zolisaTvis (ix. m. 10 p.7): 

b) ganivi Zalebis mixedviT – daxril bzarze gamavali kveTisaTvis (ix. 
m. 21 p.3.4.5); 

g) ganivi Zalebis mixedviT – tvirTsa da sayrdens Soris mdebare 
SekumSuli daxrili zolisaTvis (mokle konsolebis SemTxvevaSi ix. m.21 p.6); 

d) mRunavi momentis moqmedebis mixedviT – daxril bzarze gamavali 
kveTisaTvis (ix. m. 21 p.7). 

2. rkinabetonis elementebis daxril bzarTa Soris mdebare daxrili 
zolis simtkicis uzrunvelsayofad gaangariSeba ganivi Zalebis mixedviT 
unda Catardes pirobiT 

                                           Q     0,3  w1   bl Rb  b  ho                                                      (72) 
koeficienti w1 iTvaliswinebs elementis grZivi RerZisadmi normaluri 
caluRebis gavlenas. igi miiReba ara umetes 1,3-sa da iangariSeba 
formuliT: 

                                           W1 = 1 – 5  W,                                    (73)  
sadac  

                                 Es                                     ASW 

                         =           ,             W =      .  

                                  Eb                                         bS 

koeficienti b1 ganisazRvreba formuliT 
 

                                        b1 = 1  –    Rb,                                    (74) 
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sadac  aris koeficienti, romelic betonis saxeobis mixedviT miiReba 
toli: 
0,01 – mZime, wvrilmarcvlovani da ujredovani betonebisaTvis; 
0,02 – msubuqi betonebisaTvis; 
Rb - betonis saangariSo winaRoba kumSvaze, mgpa-Si. 
 3. ganivi armaturiT aRWurvili rkinabetonis elementebis (nax. 9) 
gaangariSeba daxril bzarze gamavali kveTis simtkicis uzrunvelsayofad 
ganivi Zalebis moqmedebis mixedviT unda Catardes yvelaze saSiSi daxrili 
kveTisaTvis pirobiT 

                                                  Q      Qb + Qsw + Qs,inc,                                                               (75) 
 
sadac ganivi Zala Q ganisazRvreba gansaxilveli daxrili kveTis cal 
mxares mdebare gare datvirTvebisagan.  

 

              
 
 

 
 

nax. 9. rkinabetonis elementebis grZivi RerZis mimarT daxril kveTSi  
Zalvebis sqema, simtkiceze gaangariSebisas ganivi Zalis moqmedebaze 

 
 
ganivi Zala Qb (75)-e formulaSi, romelsac aitans SekumSuli zonis betoni, 
ganisazRvreba formuliT 

 

                                                        b2 (1 + f + n) Rbt b h
2

o 

                                        Qb  =                                       (76) 

                                                                         c  
 

sadac, c aris yvelaze saSiSi daxrili kveTis proeqciis sigrZe elementis 
grZiv RerZze.  

b2  - koeficienti, romelic iTvaliswinebs betonis saxeobis gavlenas da 
miiReba toli: 
2,0 – mZime da ujredovani betonebisaTvis, 
1,7 – wvrilmarcvlovani betonebisaTvis, 
1,9 – msubuqi betonebisaTvis, romelTa marka saSualo simkvrivis mixedviT 
aris D 1900 da meti,  
1,75 – mkvriv wvril Semvsebiani msubuqi betonebisaTvis, romelTa marka 
saSualo simkvrivis mixedviT  D 1800 da naklebia. 
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1,50 – forovan wvril Semvsebze damzadebuli msubuqi betonebisaTvis, 
romelTa marka saSualo simkvrivis mixedviT D 1800 da naklebia. 

f -koeficienti, romelic iTvaliswinebs T-sebri da -sebri kveTebis 
SekumSuli Taros gavlenas, miiReba ara umetes 0,5-sa da ganisazRvreba  
formuliT 
 

                                                       (bf – b) hf 

                                  f  =  0,75    ,                                                                  (77) 

                                                           b ho 
 

aq bf    miiReba ara umetes b  + 3 hf, xolo ganivi armatura Camagrebuli unda 
iyos TaroSi.  

koeficienti n iTvaliswinebs grZivi Zalebis gavlenas da ganisazRvreba 
formulebiT (78) (79): 
mkumSavi grZivi Zalebis moqmedebisas  

 
                                                            N 

                                  n =  0,1    ,                                                                    (78) 

                                                       Rbt  b ho 
 

magram miiReba ara umetes 0,5-sa. 
winaswar daZabuli elementebisaTvis (78)-e formulaSi N-is nacvlad Caismeba 
winaswari momkumSavi P Zala; grZivi mkumSavi Zalebis dadebiTi gavlena 
mxedvelobaSi ar miiReba, Tu isini qmnian iseTive niSnis mRunav momentebs, 
rogoric aqvs ganivi datvirTviT gamowveul mRunav momentebs. 
gamWimavi grZivi Zalebis moqmedebisas 

 
                                                         

                                                               N 

                                  n =  – 0,2    ,                                                                (79) 

                                                          Rbt  b ho 
magram miiReba absoluturi sididiT ara umetes 0,8-sa.  

1 + f  + n -s mniSvneloba yvela SemTxvevaSi miiReba ara umetes 1,5-sa. 

(76)-e formuliT gamoTvlili Qb-s mniSvneloba miiReba aranaklebi   b3  (1 + 

f  + n) Rbt b ho sididisa.  

koeficienti b3 betonis saxeobis mixedviT miiReba toli: 
0,6 – mZime da ujredovani betonebisaTvis, 
0,5 – wvrilmarcvlovani betonebisaTvis, 
0,5 – saSualo simkvrivis mixedviT D 1900 da meti markis msubuqi 
betonebisaTvis, 
0,4 – saSualo simkvrivis mixedviT D 1800 da naklebi markis msubuqi 
betonebisaTvis. 
ganiv armaturiani rkinabetonis elementebis gaangariSebiT uzrunvelyofil 
unda iqnes daxrili kveTebis simtkice caluRebs Soris, sayrdensa da 
aRunvas Soris da aRunvebs Soris ganlagebul ubnebze. 
ganivi Zalebi Qsw da Qs,inc ganisazRvreba, rogorc saSiSi bzaris gadamkveTi 
caluRebisa da aRunuli armaturis Sesabamisi zRvruli Zalebis 
proeqciebis jami elementis grZivi RerZis normalze. 
saSiSi daxrili bzarebis elementis grZiv RerZze proeqciis sigrZe co 
ganisazRvreba gamosaxulebis Qb + Qsw + Qs,inc minimumidan, sadac Qb 
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mniSvnelobaSi c-s magier Caismeba co; gaangariSebiT dadgenili co miiReba 
ara umetes c-sa da ara umetes 2ho, agreTve aranakleb ho, rodesac c > ho.  
elementebisaTvis, romelTa ganivi armatura warmoadgens mxolod grZivi 
RerZisadmi normalur caluRs, ganlagebuls mudmivi bijiT gansaxilveli 
daxrili kveTis farglebSi, co-s mniSvneloba Seesabameba Qb+Qsw 
gamosaxulebis minimums da ganisazRvreba formuliT  

 

                                                      b2 (1 + f + n) Rbt b h
2

o 

                                        co  =   ,                                   (80) 

                                                                         qsw  
 

sadac, qsw aris caluRebSi aRZruli Zalva, mosuli elementis sigrZis 
erTeulze, romelic ganisazRvreba formuliT  

                                                        Rsw Asw 

                                             qsw =   .                                                                (81) 

                                                              s 
 

aseTi elementebisaTvis Qsw ganivi Zala ganisazRvreba formuliT 
                                             Qsw = qsw co .                                                                          (82) 
 

amave dros, gaangariSebiT saWiro caluRebisaTvis unda dakmayofildes 
piroba 

 
 

                                                      b3 (1 + f + n) Rbt b  

                                      qsw           .                                               (83) 

                                                                     2 
garda amisa, ganivi armatura unda akmayofilebdes m.47 p.5,6,7-is moTxovnebs. 
im konstruqciebis gaangariSebisas, romlebSic grZivi dauZabavi gaWimuli 
armaturis saxiT gamoyenebulia Rerovani A-IV da A-IIIB klasis an Sereuli 

daarmaturebisas A-V, A-VI da AT-VII klasis armatura, koeficientebi b2 , b3 

da agreTve  b4  (m. 21 p.4) unda gadamravldes 0,8-ze.  
4. rkinabetonis elementebisaTvis, romelTa daarmatureba xdeba ganivi 

armaturis gareSe, daxril bzarebze gamavali kveTebis simtkicis 
uzrunvelsayofad ganivi Zalebis mixedviT gaangariSeba unda Catardes 
yvelaze saSiSi daxrili kveTisaTvis, pirobiT 

 

                                                      b4 (1 + n) Rbt b h
2

o 

                                      Q      ,                                       (84) 

                                                                         c  
 

sadac, (84) pirobis marjvena mxare miiReba ara umetes 2,5 Rbtbho da 

aranaklebi b3 (1 + n) Rbt b ho. 

koeficienti b4  betonis saxeobis mixedviT miiReba toli: 
1,5 – mZime da ujredovani betonebisaTvis, 
1,2 – wvrilmarcvlovani betonebisaTvis, 
1,2 – msubuqi betonebisaTvis, romelTa marka saSualo simkvrivis mixedviT 
D 1900 da metia, 
1,0 – msubuqi betonebisaTvis, romelTa marka saSualo simkvrivis mixedviT 
D 1800 da naklebia.  
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koeficientebi b3 da b4, agreTve Q da c mniSvnelobebi miiReba m. 21 p.3-is 
Sesabamisad. 
rodesac ganivi Zalebis moqmedebis gansaxilvel zonaSi normaluri bzarebi 
ar warmoiqmneba, e.i. Tu Sesrulebulia (124)-e piroba, sadac Rbt,ser Secvlili 
iqneba Rbt-Ti, dasaSvebia (141)-e pirobiT gaangariSebisas elementis simtkicis 
gadidebis gaTvaliswineba Rbt,ser da Rb,ser mniSvnelobebis SecvliT Sesabamisad 
Rbt da Rb-iT.  

5. rkinabetonis elementebisaTvis, romelTac gaaCniaT daxrili 
SekumSuli waxnagebi (nax. 10), daxril bzarze gamavali kveTebis simtkicis 
uzrunvelsayofad gaangariSeba ganivi Zalebis mixedviT warmoebs m.21 p.3,4 -
is Sesabamisad. am dros gansaxilveli daxrili kveTis farglebSi muSa 
simaRled iTvleba: ganivi armaturiT aRWurvili elementebisaTvis – 
udidesi ho-is mniSvneloba, xolo elementebisaTvis, romelTac ganivi 
armatura ar aqvT, ho-is saSualo mniSvneloba.  

 

       
 

nax. 10. daxrili SekumSulwaxnagebiani rkinabetonis koWebis 
saangariSo sqema 

 

6. rkinabetonis svetebis mokle konsolebis (l  0,9ho; nax. 11) 
gaangariSeba ganivi Zalis moqmedebaze, tvirTsa da sayrdens Soris mdebare 
daxrili SekumSuli zolis simtkicis uzrunvelsayofad, unda Catardes 
pirobiT  

                               Qsw     0,8 w2  Rb  b  lb   sin   ,                                                         (85) 
 

sadac, (85) pirobis marjvena mxare miiReba ara umetes 3,5 Rbt b ho–sa da 
aranaklebi (84)-e pirobis marjvena mxares moyvanili sididisa; 

 aris saangariSo SekumSuli zolis daxris kuTxe horizontalTan. 
 

                       
 

nax. 11. mokle konsolebis gaangariSebis sqema 
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SekumSuli daxrili zolis lb sigane ganisazRvreba formuliT 
 

                                                lb = lsup sin  ,                                                                   (86)  
 
sadac lsup aris datvirTvis sayrdeni moednis sigrZe konsolis Sverilis 
gaswvriv. 
lsup sigrZis gansazRvrisas gaTvaliswinebul unda iqnes datvirTvis 
gadacemis Taviseburebebi konsolze konstruqciebis dayrdnobis sxvadasxva 
sqemebisaTvis (Tavisuflad dayrdnobili an Camagrebuli koWebi, 
ganlagebuli konsolis Sverilis gaswvriv; koWebi, ganlagebuli konsolis 
Sverilis ganivad da a.S.).  

w2 koeficienti, romelic iTvliswinebs konsolis simaRleze ganlagebuli 
caluRebis gavlenas, ganisazRvreba formuliT  

 

                                                w2 = 1 + 5  w1,                                                             (87) 
 

sadac,                                      ES                                             Asw 

                              =      ,             w1  =      ,                                          

                                       Eb                                              b Sw 

                   

Asw – erT sibrtyeSi mdebare caluRebis ganivkveTis farTobi; 
Sw – sakidebs Soris manZili, azomili maT normalze.  
amave dros iTvaliswineben horizontalur da horizontalTan ara umetes 
450-iT daxril caluRebs.  
mokle konsolebis ganivi daarmatureba unda akmayofilebdes m.47 p.9-is 
moTxovnebs.  

                 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

nax. 12. rkinabetonis elementebis grZivi RerZis mimarT daxril kveTSi  
Zalvebis sqema mRunavi momentis mixedviT mis simtkiceze 

gaangariSebisas 
 

7. rkinabetonis elementebis daxril bzarze gamavali kveTebis 
simtkicis uzrunvelsayofad gaangariSeba mRunavi momentebis moqmedebaze 
(nax. 12) warmoebs pirobiT  

 
 

                                             M    Ms + Msw + Ms,inc.                                                     (88)  
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(88)-e pirobaSi M momenti ganisazRvreba gare datvirTvisagan, romelic 
mdebareobs gansaxilveli daxrili kveTis cal mxares, SekumSuli zonis Nb 
tolqmedis modebis wertilze gamavali, momentis moqmedebis sibrtyis 
marTobuli RerZis mimarT.  
momentebi Ms, Msw da Ms,inc  ganisazRvreba amave RerZis mimarT, rogorc 
momentebis jami Sesabamisad Zalvebisa grZiv armaturaSi, caluRebSi da 
aRunul armaturaSi, romlebic hkveTen daxrili kveTis gaWimul zonas  

 

                 Msw =  Rsw Asw zsw;      Ms,inc =  Rsw As,inc zs,inc;       Ms = Rs As zs;  
daxrili kveTis gaWimuli zonis gadamkveT armaturaSi Zalvebis 
gansazRvrisas gaTvaliswinebul unda iqnes misi daankereba daxrili kveTis 
gareT. daxrili kveTis SekumSuli zonis simaRle ganisazRvreba 
wonasworobis pirobidan SekumSuli zonis betonSi da daxrili bzaris 
gaWimuli zonis gadamkveT armaturaSi Zalvebis elementis grZiv RerZze 
proeqciebis jamis mixedviT. daxrili kveTebis gaangariSeba mRunavi 
momentis mixedviT warmoebs grZivi armaturis Sewyvetis an aRunvis 
adgilas, agreTve sayrdenTan mimdebare zonaSi da konsolis Tavisufal 
boloze. garda amisa, daxrili kveTebis gaangariSeba mRunavi momentis 
mixedviT warmoebs elementis konfiguraciis mkveTri cvlilebis adgilas 
(SeWra da a.S.). elementebis sayrdenebTan mimdebare ubnebze momenti, 
romelsac aitans daxril bzarze gamavali kveTis gaWimuli zonis 
gadamkveTi grZivi armatura, ganisazRvreba formuliT 
 

                                                  Ms = Rs As zs,                                                                   (89) 
 
sadac, As aris grZivi armaturis ganivkveTis farTobi daxrili kveTis 
gaWimul zonaSi; 
zs – manZili grZivi armaturis Zalvebis tolqmedidan SekumSuli zonis 
Zalvebis tolqmedamde.  
rodesac grZiv armaturas ankerebi ar aqvs, daxril kveTSi grZivi 
armaturis saangariSo Rs winaRoba gaWimvaze miiReba Semcirebuli sididis 
cxr. 22-is me-5 poziciis Sesabamisad. ujredovani betonebisagan 
damzadebuli konstruqciebisaTvis Zalvebi grZiv armaturaSi unda 
ganisazRvros mxolod sayrdenebTan mimdebare ubnebze ganlagebuli ganivi 
ankerebis muSaobis gaTvaliswinebiT. momenti Msw,  romelsac aitans 
elementis grZivi RerZisadmi marTobulad ganlagebuli caluRebi 
(romelTa biji gansaxilveli daxrili kveTis gaWimuli zonis farglebSi 
Tanabaria), ganisazRvreba formuliT 
 

                                                                c
2
 

                                             Msw =  qsw   ,                                                                 (90) 

                                                                 2 

sadac qsw aris Zalva caluRebSi, mosuli elementis sigrZis erTeulze da 
ganisazRvreba (81)-e formuliT.  
c – yvelaze saSiSi daxrili kveTis proeqciis sigrZe elementis grZiv 
RerZze. 
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muxli 22. Runvaze grexasTan erTad momuSave elementebis sivrciTi kveTebis 
gaangariSeba simtkiceze 

sivrciTi kveTebis gaangariSebisas Zalvebi ganisazRvreba Semdegi 
winapirobidan gamomdinare: 

a) betonis winaRoba gaWimvaze miiReba nulis toli; 
b) sivrciTi kveTis SekumSuli zona pirobiTad warmodgenilia 

elementis grZivi RerZisadmi  kuTxiT daxrili sibrtyiT, xolo betonis 

winaRoba kumSvaze – Rb sin
2
  sididis, SekumSul zonaSi Tanabrad 

ganawilebuli ZabvebiT;  
g) gamWimi Zabvebi grZiv da ganiv armaturaSi, romlebic gadakveTen 

gansaxilveli sivrciTi kveTis gaWimul zonas, miiReba Sesabamisad Rs da 
Rsw saangariSo winaRobis toli; 

d) SekumSul zonaSi ganlagebul grZiv armaturaSi Zabvebi miiReba 
dauZabavi armaturisaTvis – toli Rsc, winaswar daZabulisaTvis – m.15 p.5-is 
miTiTebebis Tanaxmad.  
 
muxli 23. marTkuTxa kveTis elementebi 

1. grexasTan erTad Runvaze momuSave elementebis gaangariSebisas 
unda sruldebodes piroba 

 

                                             T     0,1  Rb b
2
 h,                                                                  (91)  

 
sadac,  b, h – Sesabamisad waxnagis umciresi da udidesi zomebi.  
amasTan, Rb – betonis saangariSo winaRobis mniSvneloba B30-ze maRali 
klasebis betonisaTvis miiReba, rogorc B30 klasis betonisaTvis.  

2. sivrciTi kveTebis (nax. 13) gaangariSeba simtkiceze unda Catardes 
Semdegi pirobiT 

 
 

                                                               1 + w
2
 

                             T     Ra As      (ho  – 0,5 x)  .                                             (92) 
                                                     q + æ  
 

               
 
 

nax. 13. grexasTan erTad Runvaze momuSave rkinabetonis elementis 
 sivrciTi kveTis Zalvebis sqema mis simtkiceze gaangariSebisas 



  

 76 

 
SekumSuli zonis simaRle x ganisazRvreba pirobidan 
 

                              Rs As – Rsc As = Rb b x.                                                                         (93) 
 

gaangariSeba unda Catardes sami saangariSo sqemis mixedviT, rodesac 
sivrciTi kveTis SekumSuli zona mdebareobs:  
1-li sqema – Runvisagan SekumSul waxnagTan (nax. 14,a); 
2-e sqema – mRunavi momentis moqmedebis sibrtyis paralelur erT-erT 
waxnagTan (nax. 14,b); 
3-e sqema – Runvisagan gaWimul waxnagTan (nax. 14. g).  

As, As – aris mocemuli saangariSo sqemisaTvis Sesabamisad gaWimul da 
SekumSul zonaSi ganlagebuli grZivi armaturis ganivkveTis farTobebi; 

 

             
                      a               b               g 
 

nax. 14. sivrciTi kveTis SekumSuli zonis ganlagebis sqemebi 
a- Runvisagan SekumSul waxnagTan; b – mRunavi momentis moqmedebis 

   sibrtyis paralelur waxnagTan; g – Runvisagan gaWimul waxnagTan 
 

b, h – waxnagebis zomebi Sesabamisad SekumSuli zonis SemomsazRvreli 
xazis paraleluri da marTobuli. 

 
                                                               b 

                                              =    ;                                                                (94) 

                                                         2 h +   b 

 
                                                              c 

                                                       =     ;                                                                      (95) 

                                                              b 

aq c – SekumSuli zonis SemomsazRvreli xazis proeqciis sigrZea elementis 
grZiv RerZze; gaangariSeba xdeba c-s yvelaze saSiSi mniSvnelobisaTvis, 
romelic ganisazRvreba TandaTanobiTi miaxloebiT da miiReba ara umetes 

2h+b –si. (92)-e formulaSi æ da q mniSvnelobebi, romlebic axasiaTeben 
moqmedi T, M da Q Zalvebis Tanafardobas, miiReba: rodesac mRunavi momenti 

nulis tolia -  æ = 0, q = 1; 

                                                     M 
1-li sqemiT gaangariSebisas  -     æ =   ,       q = 1; 

                                                                   T 
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                                                                                 Q h 

me-2 sqemiT gaangariSebisas - æ = 0,    q = 1 +    
                                         2T 
 

                                                        M 
 me-3 sqemiT gaangariSebisas –    æ = –   ,       q = 1; 

                                                                      T 
 

T mgrexi momenti, M mRunavi momenti da Q ganivi Zala miiReba kveTSi, 
romelic normaluria elementis grZivi RerZisadmi da gadis sivrciTi 
kveTis SekumSuli zonis simZimis centrze. 

ganivi da grZivi armaturis Tanafardobis damaxasiaTebeli w  koeficienti 
ganisaRvreba formuliT 
 

                                                Rsw Asw                b  

                                  w  =               ,                                                    (96) 

                                                  Rs As                 s 
 
sadac,  Asw – gansaxilvel saangariSo sqemaSi waxnagTan mdebare caluRebis 
erTi Reros ganikveTis farTobi; 
s - zemoT miTiTebul caluRebs Soris manZili. 

amasTan  w sidide miiReba:  
aranaklebi  

 
                                                                0,5 

                              w,min  =                                                                      (97) 
                                            1 +   M / 2  wRu 
 

da ara umetes 
                                                                M 

                            w,max =   1,5        1 –            ,                                                         (98)                               

  M                             Mu 
 

sadac, M aris mRunavi momenti, romelic me-2 sqemisaTvis miiReba nulis toli, 
xolo me-3 sqemisaTvis niSniT “minusi”. 

Mu – zRvruli mRunavi momenti, romelsac aitans elementis normaluri 
kveTi. 

Tu (96) formuliT gaangariSebuli w–s mniSvneloba naklebia, vidre  w,min, 

(92) da (93) formulebSi Sesatani RsAs Zalvis mniSvneloba mravldeba 

w/w,min fardobaze.  
im SemTxvevaSi, rodesac dakmayofilebulia piroba 
 
                                                         T   0,5 Q b,                                                                      (99) 

 
me-2 sqemis mixedviT gaangariSebis nacvlad, gaangariSeba Catardeba pirobiT   

 

                                                                        3 T 

                                     Q       Qsw + Qb –      .                                                   (100) 

                                                                           b 
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(99) da (100) formulebSi: 
b aris Runvis sibrtyis marTobuli kveTis sigane; 
Qsw ,  Qb ganisazRvreba m.21p.3-is miTiTebebis Tanaxmad.  

 
 

muxli 24. gaangariSeba adgilobriv kumSvaze 
1. ganivi daarmaturebis gareSe ganxorcielebuli elementebis  

gaangariSebisas adgilobriv kumSvaze (Telvaze) unda dakmayofildes 
piroba 

N 

                                      N   Rb, loc Aloc1,                                                                   (101) 
 

sadac,  N aris adgilobrivi datvirTviT gamowveuli grZivi mkumSavi Zala; 
Aloc1 - Telvis farTobi (ix. nax. 15);  

 - koeficienti, romelic damokidebulia Telvis farTobze, adgilobrivi 
datvirTvis ganawilebis xasiaTze da miiReba:  

a) Tanabrad ganawilebuli datvirTvisas – 1,0, 
b) araTanabrad ganawilebuli datvirTvisas (koWebis, grZivebis, 

zRudarebis boloebs qveS): 
mZime, wvrilmarcvlovani da msubuqi betonebisaTvis – 0,75, 
ujredovani betonisTvis – 0,50. 
Rb,loc – betonis saangariSo winaRoba Telvaze, romelic ganisazRvreba 
formuliT  

                                                        Rb,loc =   b  Rb,                                                                 (102) 
 

aq   b     1,0; 

  = 1,0 – B25-ze dabali klasebis betonisaTvis; 

 = 13,5  Rbt / Rb – B25 da ufro maRali klasebis betonisaTvis;  
                                    3  

b =    Aloc2 / Aloc1, 
 
magram ara umetes Semdegi mniSvnelobebisa: 
nax. 15, a, g, d, v, T-ze NnaCvenebi datvirTvebis gadacemis sqemis SemTxvevaSi: 
mZime, wvrilmarcvlovani da msubuqi betonebisaTvis, romelTa klasebia: 

B7,5-ze meti – bmax  = 2,5, 

B3,5; B5; B7,5 – bmax  = 1,5, 
ujredovani da msubuqi betonebisaTvis B2,5 da ufro dabali klasebisaTvis 

bmax  = 1,2.  
nax. 15 b, e, z-ze naCvenebi datvirTvis gadacemis sqemisaTvis, betonis 

klasisa da nairsaxeobis miuxedavad – bmax  = 1,0. 
Rb, Rbt – miiReba rogorc betonis konstruqciebisaTvis (ix. poz. 9, cxr. 13); 
Aloc2 – Telvis saangariSo farTobi gamoiTvleba m.24p.2-is miTiTebaTa 
mixedviT.  

2. Aloc2 saangariSo farTobSi Sedis Telvis farTobis simetriuli 
monakveTi (ix. nax. 15). amasTan, unda Sesruldes Semdegi wesebi: elementis 
mTel b siganeze ganawilebuli adgilobrivi datvirTvisas saangariSo 
farTobSi Sedis monakveTi, sigrZiT ara umetes b-si adgilobrivi 
datvirTvis sazRvris yovel mxares (ix. nax. 15, a). elementis daboloebis 
mTel siganeze adgilobrivi datvirTvisas saangariSo Aloc2  farTobi miiReba 
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Aloc1  Telvis farTobis toli (ix. nax. 15, b);  adgilobrivi datvirTvisas 
grZivebisa da koWebis boloebis dayrdnobis adgilas saangariSo Aloc2  

farTobSi CairTveba monakveTi, romlis sigane tolia grZivis an koWis 
dayrdnobis siRrmis, xolo sigrZe – ara umetes koWebis momijnave malebis 
sigrZeTa naxevrebs Soris manZilisa (ix. nax. 15, g); Tu koWebs Soris manZili 
aRemateba elementis ormag siganes, saangariSo farTobis sigrZe 
ganisazRvreba, rogorc koWis siganis da elementis gaormagebuli siganis 
jami (ix. nax. 15, d);  

                   
 

nax. 15. sqemebi rkinabetonis elementebis adgilobriv kumSvaze 
gaangariSebisaTvis 

a – elementis mTel siganeze adgilobrivi datvirTvis gadacemisas;   
b – adgilobrivi kiduri datvirTva elementis mTels siganeze;        g, d 
– adgilobrivi datvirTvisas grZivebisa da koWebis boloebis dayrdnobis 
adgilebSi; e – elementis kuTxeze adgilobrivi kiduri datvirTvisas; v -  
adgilobrivi datvirTvisas, romelic modebulia elementis sigrZisa da 
siganis nawilze; adgilobriv kiduri datvirTvisas, romelic modebulia 
Suakedlisis an kedlis Sverilis farglebSi; z – adgilobrivi kiduri 
datvirTvisas, romelic modebulia kedlis Sverilze (pilastrze); T – 
rTuli formis kveTisas; 1 – Telvis farTobi; 2 – Telvis saangariSo 
farTobi; 3 – badeebiT daarmaturebis minimaluri are, rodesac iribi 
daarmatureba gaTvaliswinebuli iqneba gaangariSebaSi (104) formulis 
mixedviT. 

3. elementis kuTxeze ganapira adgilobrivi datvirTvisas (ix. nax. 15,e) 
saangariSo Aloc2 farTobi udris Aloc1   Telvis farTobs; elementis sigrZisa 
da siganis nawilze modebuli adgilobrivi datvirTvisas, saangariSo 
farTobi miiReba nax. 15v-s Sesabamisad. aRniSnuli tipis ramdenime 
datvirTvis SemTxvevaSi, saangariSo farTobi SemoisazRvreba xazebiT, 
romlebic gadis ori mezobeli datvirTvis modebis wertilebs Soris 
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manZilebis Suaze; adgilobrivi napira datvirTvisas, romelic mdebareobs 
kedlis Sverilis (pilastris) sazRvrebSi an T-sebri kveTis SuakedelSi, 
saangariSo Aloc2   farTobi udris Aloc1  Telvis farTobs (ix. nax. 15z); rTuli 
formis kveTebis Telvis saangariSo farTobis gansazRvrisas, mxedvelobaSi 
ar unda iqnes miRebuli is ubnebi, romelTa kavSiri datvirTul ubanTan 
arasaimedoa (ix. nax. 15T). 
SeniSvna: koWebis, grZivebis, zRudarebisa da sxva Runvaze momuSave 
elementebisagan adgilobrivi datvirTvisas, Aloc1 da Aloc2  gansazRvrisaTvis 
gaangariSebiT gasaTvaliswinebeli dayrdnobis siRrme miiReba ara umetes 20 
sm. 

4. ganivi SenaduRi badeebiT, iribad daarmaturebuli mZime betonis 
elementebis adgilobriv kumSvaze gaangariSebisas unda dakmayofildes 
piroba  

 

                                             N   Rb,red   Aloc1,                                                                 (103) 
 

sadac, Aloc1  aris Telvis farTobi; 
Rb,red –  betonis dayvanili prizmuli simtkice adgilobriv kumSvaze 
gaangariSebisas; ganisazRvreba igi formuliT 
 

                                              Rb, red = Rb b +   xy  Rs,xy  s,                                                    (104) 
 
sadac Rs,xy, , xy – igive aRniSvnebia, rac m.17 p.4-Si.  
 
                              3  
                                                   b =    Aloc2 / Aloc1,                                                                  (105) 
 

  
magram ara umetes 3,5; 

s  koeficientia, romelic iTvaliswinebs adgilobrivi kumSvis zonaSi 

iribi daarmaturebis gavlenas; nax. 15, b, e, z sqemebisaTvis s  = 1,0, amasTan 
iribi daarmatureba gaangariSebisas mxedvelobaSi miiReba pirobiT, rom 
ganivi badeebi ganlagebulia farTobze, romelic naklebi ar aris, vidre 
nax. 15-ze Sesabamis sqemebSi wyvetiliT SemosazRvruli; nax. 15, a, g, d, v, T 

sqemebisaTvis koeficienti s ganisazRvreba formuliT  
A 
                                                                      Aloc1  

                                              s = 4,5 – 3,5     ,                                                       (106) 

                                                                        Aef 

sadac,  Aef aris betonis farTobi, romelic moqceulia iribi daarmaturebis 
badeebis konturs SigniT (maT ganapira Reroebze gavliT) da romlisTvisac 

unda dakmayofildes piroba Aloc1 <  Aef   Aloc2. 

M 
muxli 25. gaangariSeba CaWyletaze 
filovani konstruqciebis (ganivi armaturis gareSe) gaangariSeba 

CaWyletaze, SezRudul farTobze Tanabrad ganawilebuli Zalebis 
moqmedebisagan, unda Catardes pirobiT  

                                                      F    Rbt um ho,                                                                    (107)  

sadac,  F CamWyleti Zalaa; 

  - koeficienti, romelic miiReba betonisaTvis:  
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mZime – 1,0, 
wvrilmarcvlovani – 0,85, 
msubuqi – 0,80. 
um - elementis CaWyletis dros kveTis muSa simaRlis farglebSi 
warmoqmnili rRvevis piramidis zeda da qveda fuZis perimetrebis saSualo 
ariTmetikuli mniSvneloba. 
um da F sidideTa gamoTvlisas varaudoben, rom CaWyleta xdeba piramidis 
gverdiT pireulze, romlis mcire fuZes warmoadgens CamWyleti Zalis 
modebis farTobi, xolo gverdiTi waxnagebi daxrilia horizontisadmi 450-
iT (ix. nax. 16, a).  
CamWyleti F Zala miiReba CaWyletis piramidaze moqmedi Zalis toli, im 
datvirTvebis gamoklebiT, romlebic CaWyletis piramidis did fuZezea 
modebuli (gamoiTvleba gaWimuli armaturis ganlagebis sibrtyeSi) da 
romlebic wanaaRmdegobas uwevs CaWyletas.  
Tu dayrdnobis sqema iseTia, rom CaWyleta SeiZleba moxdes mxolod im 
piramidis zedapirze, romlis gverdiTi waxnagebis daxra 450-ze metia 
(magaliTad, ximinjebis rostverkebSi, nax. 16, b), maSin (107) pirobis marjvena 
nawili ganisazRvreba faqtiuri CaWyletis piramidisaTvis ho/c-ze 
gadamravlebiT. amasTan, zidvis unaris mniSvneloba miiReba ara umetes 
mniSvnelobisa, romelic Seesabameba piramidas, roca c = 0,4 ho, sadac c aris 
CaWyletis piramidis gverdiTi waxnagis horizontaluri proeqciis sigrZe.  

                     
 

nax. 16. sqemebi rkinabetonis elementebis gaangariSebisaTvis 
CaWyletaze 

a – CaWyletis piramidis gverdiTi waxnagebis 450-iT daxrisas; b – 
igive, 450-ze meti daxrisas 

 
CaWyletis piramidis farglebSi filis sibrtyisadmi marTobulad 
caluRebis mowyobis SemTxvevaSi, gaangariSeba unda Catardes Semdegi 
pirobidan 

                                              F < Fb + 0,8 Fsw,                                                                 (108) 
 

magram ara umetes 2Fb. Zalva Fb miiReba (107) pirobis marjvena nawilis 
toli, xolo Fsw ganisazRvreba, rogorc yvela ganivi Zalvis jami, 
romelsac aitans saangariSo CaWyletis piramidis gverdiTi waxnagebis 
gadamkveTi caluRebi da ganisazRvreba formuliT  

                                           Fsw =  Rsw Asw ,                                                                  (109)  
 

sadac Rsw ar unda aRematebodes A-I klasis armaturis saangariSo 
winaRobis Sesabamis mniSvnelobas.  



  

 82 

ganivi armaturis mxedvelobaSi miRebisas Rsw ar unda iyos naklebi, vidre 
0,5 Fb.  
Seyursuli datvirTvis maxloblad SezRudul monakveTze caluRebis 
ganlagebis SemTxvevaSi saWiroa damatebiTi gaangariSeba CaWyletaze 
piramidis mixedviT, romlis zeda fuZe mdebareobs ganivi armaturis 
ganlagebis  nakveTis konturze; gaangariSeba warmoebs (107) pirobiT.  
ganivi armatura unda akmayofilebdes m.47 p.8 moTxovnebs.  
 
 muxli 26. gaangariSeba mowyvetaze 
    rkinabetonis elementebis gaangariSeba mowyvetaze mis qveda kideze an 
kveTis simaRlis farglebSi modebuli datvirTvisagan (nax. 17), unda 
Catardes pirobidan 

 

                                                 hs 

                                   F    1 –          Rsw Asw ,                                                    (110) 
                                                  ho 

 

sadac F aris momwyveti Zala; 
hs - manZili elementze momwyveti Zalis modebis donidan grZivi armaturis 
kveTis simZimis centramde; 

 Rsw Asw  –        ganivi  Zalvebis  jami,   romelsac aitans  mowyvetis  zonis 
a sigrZeze damatebiT ganlagebuli caluRebi  

 
                                                    a = 2 hs + b,                                                                  (111) 
  

sadac b momwyveti Zalis gadacemis moednis siganea. 
hs da b mniSvnelobebi dadgindeba elementze momwyveti datvirTvis 
gadacemis xasiaTisa da pirobebis (konsolebis meSveobiT, mimdebare 
elementebis Tu sxv.) Sesabamisad.  
 
 

                 
 

nax. 17 rkinabetonis elementis mowyvetaze gaangariSebis sqema 
 
muxli 27.    Casatanebeli detalebis gaangariSeba 

1. foladis Casatanebeli detalebis brtyel elementebTan T-
sebrad miduRebuli ankerebis gaangariSeba Casatanebeli detalis simetriis 
erTi da igive sibrtyeSi (nax. 18) ganlagebuli, statikuri datvirTviT 
gamowveuli, mRunavi momentebis, normaluri da Zvris Zalebis moqmedebaze, 
unda Catardes formuliT 
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Q nax. 18. Casatanebel detalze moqmed ZalvaTa sqema 
 
 

          

 

                                                           Qan   
2
 

       Nan
2
 +                       

                        

                 Aan = 1,1         ,                                                       (112) 

                                                        Rs  

 

sadac,  Aan yvelaze ufro daZabuli rigis ankerebis ganivkveTis jamuri 
farTobia; 
Nan – udidesi gamWimi Zalva ankeris erT rigSi, toli: 
M N  

                                             M             N 

                          Nan =        +       ;                                                           (113)  

                                             z              nan 
 

Qan – Zvris Zala, mosuli ankerebis erT rigze, toli: 
 

                                                  Q – 0,3 Nan 

                                  Qan =          ;                                                  (114) 

                                                         nan 

 

Nan – udidesi mkumSavi Zalva ankerebis erT rigSi, romelic ganisazRvreba 
formuliT 
 

                                             M            N 

                          Nan =         –        ;                                                               (115)  

                                             z             nan 
 

(112) – (115) formulebSi: 
M, N, Q – Sesabamisad Casatanebel detalze moqmedi momenti, normaluri da 
Zvris Zalebia; momenti ganisazRvreba im RerZis mimarT, romelic 
mdebareobs firfitis gare waxnagis sibrtyeSi da gadis yvela ankeris 
simZimis centrze; 
nan – ankerebis rigTa raodenoba Zvris Zalis mimarTulebis gaswvriv; Tu 
uzrunvelyofili ar aris Q Zvris Zalis Tanabrad gadacema ankerebis yvela 
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rigze, maSin Zvris Qan Zalis gansazRvris dros gaTvaliswinebul unda 
iqnes ara umetes oTxi rigisa; 
z – ankerebis ganapira rigebs Soris manZili; 

 – koeficienti, romelic 8-25 mm-mde diametris ankerebisTvis, B12,5-B50 
klasebis mZime da wvrilmarcvlovani betonisa da B12,5-B30 klasebis 
msubuqi betonis gamoyenebisas ganisazRvreba formuliT 
 

                                  3 
                                                          4,75    Rb 

                      =         ,                                        (116) 

                                                    (1 + 0,15 Aan1)   Rs 
 
 

magram miiReba ara umetes 0,7; B50 klasze maRali mZime da 

wvrilmarcvlovani betonebisaTvis, koeficienti  miiReba, rogorc B50 
klasisaTvis, xolo B30-ze maRali klasebis msubuqi betonisaTvis, rogorc 
B30 klasisaTvis; 
aq Rb, Rs – mgpa-Sia;   
Aan1- yvelaze daZabuli rigis ankeris Reros kveTis farTobi, sm2-Si; 

 - koeficienti, romelic miiReba toli: 
mZime betonebisaTvis – 1,0 
wvrilmarcvlovani betonisaTvis jgufebis mixedviT: 
a – 0,8; 
b da g – 0,7; 
msubuqi betonebisaTvis – pm/2300; 

(m – betonis saSualo simkvrivea kg/m3);  

 - koeficienti, romelic ganisazRvreba formuliT 
 
                                                           1 

                                             =    
, 
                                                             (117) 

                                                        1 +  
 

magram miiReba aranakleb 0,15; 

aq  = 0,3 Nan / Qan, rodesac Nan > 0  (adgili aqvs miWeras); 

 = 0,6 N / Q,  rodesac Nan  0  (ar xdeba miWera); Tu ankerebSi ar arsebobs 

gamWimi Zalvebi,   koeficienti miiReba erTis toli.  
danarCeni rigebis ankerebis ganivkveTis farTobi miRebul unda iqnes 
yvelaze daZabuli rigis ankerebis ganivkveTis farTobis toli. 
(113) da (115) formulebSi normaluri N Zala iTvleba dadebiTad, Tu 
mimarTulia Casatanebeli detalidan  (ix. nax. 18), da uaryofiTad, Tu 
mimarTulia Casatanebeli detalisaken. im SemTxvevaSi, rodesac normaluri 

Zalebi Nan da Nan, agreTve Zvris Zala Qan (113)-(115) formulebiT 
gamoTvlisas iReben uaryofiT mniSvnelobas, (112)–(114) da (117) formulebSi 
maT miiCneven nulis tolad. garda amisa, Tu Nan iZens uaryofiT 

mniSvnelobas, (114) formulaSi miiReba N Nan = Nan.  
Casatanebeli detalis mdebareobisas nakeTobis zedapirze (dabetonebisas), 

koeficienti   mcirdeba 20%-iT, xolo Nan mniSvneloba miiReba nulis 
toli.  
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2. Casatanebel detalebSi, romlebSic ankerebi miduRebuli arian 
pirgadadebiT 150-dan 300-mde kuTxiT, daxrili ankerebi iangariSeba Zvris 
moqmedebaze (roca Q > N, sadac N – momwyveti Zalaa) formuliT  

 

                                                            Q – 0,3 Nan 

                                                Aan,inc =    ,                                                          (118) 

                                                                    Rs 

 

sadac, Aan,inc  daxrili ankerebis ganivkveTis jamuri farTobia; 

 Nan - ix. Mm.27 p.1.  
amasTan unda moewyos normaluri ankerebi, romlebic iangariSeba (112) 

formuliT. am dros   = 1,0 da Qan–is mniSvnelobebi tolia im Zvris Zalis 
meaTedisa, romelic ganisazRvreba (114) formuliT.   

3. SeduRebuli Casatanebeli detalebis konstruqcia masze 
miduRebuli elementebiT, romlebic gadascemen datvirTvas Casatanebel 
detalebs, unda uzrunvelyofdes saankero Reroebis CarTvas muSaobaSi 
miRebuli saangariSo sqemis Sesabamisad. firfitebis da fasonuri naglinis 
momwyvet Zalaze gaangariSebisas miiReba, rom isini saxsrulad arian 
SeerTebuli firfitis sibrtyisadmi marTobulad ganlagebuli ankerebis 
ReroebTan. garda amisa, saangariSo Casatanebeli detalis firfitis t sisqe, 
romelsac T-sebrad mieduRebian ankerebi, unda Semowmdes pirobiT  

 
 

                                                               Rs 

                                    t    0,25  dan      ,                                                               (119) 

                                                               Rsq 

 

sadac dan ankeris Reros gaangariSebiT saWiro diametria. 
Rsq – foladis saangariSo winaRoba Wraze. 
SeduRebuli SeerTebis iseTi tipebis gamoyenebisas, romlebic 
uzrunvelyofen ankerebis Reroebis amoglejis dros firfitis ufro didi 
zonis CarTvas muSaobaSi, Sesabamisi dasabuTebiT, SesaZlebelia aseTi 
SeduRebiT SeerTebisaTvis (119) pirobis koreqtireba. 
firfitis sisqe unda akmayofilebdes agreTve SeduRebis teqnologiur 
moTxovnebs.  
 
muxli 28.   rkinabetonis elementebis gaangariSeba gamZleobaze 

1. rkinabetonis elementebis gaangariSeba gamZleobaze warmoebs 
betonsa da armaturaSi Zabvebis Sesabamis saangariSo winaRobebTan 

Sedarebis gziT, romlebic gadamravlebulia b1 da s3 muSaobis pirobebis 
koeficientebze (cxr. 14 da 23 mixedviT), xolo SeduRebiT armaturis 

SeerTebebis ganxorcielebis SemTxvevaSi – agreTve s4 muSaobis pirobebis 
koeficientze (ix. cxr. 24).  
gare Zalebisa da winaswari momkumSavi P Zalis moqmedebaze Zabvebi betonsa 
da armaturaSi gamoiTvleba rogorc drekadi tanisaTvis (dayvanili 
kveTebis mixedviT).  
betonis SekumSul zonaSi aradrekadi deformaciebis gaTvaliswineba xdeba 
betonis drekadobis modulis Semcirebis gziT, rodesac betonze armaturis 

dayvanis koeficienti  miiReba toli 25, 20, 15 da 10 Sesabamisad Semdegi 
klasebis betonisaTvis B15, B25, B30, B40 da meti.  
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im SemTxvevaSi, Tu (140) piroba ar sruldeba, masSi Rbt,ser icvleba Rbt-Ti, 
xolo dayvanili kveTis farTobi ganisazRvreba betonis gaWimuli zonis 
gauTvaliswineblad. 

2. elementis grZivi RerZisadmi normaluri kveTebis gaangariSeba 
gamZleobaze unda warmoebdes pirobebiT: 
SekumSuli betonisaTvis 

 

                                                b,max      Rb,                                                                  (120) 
 
gaWimuli armaturisaTvis 

 

                                                s,max      Rs,                                                                   (121) 
 

sadac b,max , s,max maqsimaluri normaluri Zabvebia Sesabamisad SekumSul 
betonsa da gaWimul armaturaSi.  
mravaljer ganmeorebadi datvirTvis moqmedebisas, SekumSuli betonis 
mixedviT Sesamowmebel zonaSi, Tavidan unda iqnes acilebuli gamWimi 
Zabvebis warmoqmna. SekumSuli armatura gamZleobaze ar iangariSeba. 

3. elementis grZivi RerZisadmi daxrili kveTebis gaangariSeba 
gamZleobaze unda Catardes pirobiT, rom dayvanili kveTis simZimis 
centris doneze moqmedi mTavari gamWimi Zabvebis tolqmedi elementis 
sigrZeze mTlianad unda aitanos ganivma armaturam, rodesac maTi Zabvebi 

tolia s3  da s4 (ix. cxr. 23 da 24) muSaobis pirobebis koeficientebze 
gadamravlebuli Rs saangariSo winaRobisa. elementebisaTvis, romlebSic 
ganivi armatura gaTvaliswinebuli ar aris, unda Sesruldes m.31 p.1-is 
moTxovnebi, amasTan (141) da (142) pirobebSi Rb,ser da Rbt,ser saangariSo 
winaRobebi unda Seicvalos Sesabamisad Rb da Rbt saangariSo winaRobebiT, 

romlebic mravldeba muSaobis pirobebis b1 koeficientze (ix. cxr. 14).  
 

 
 

Tavi IV 
 

rkinabetonis konstruqciebis elementebis gaangariSeba meore jgufis 
zRvrul mdgomareobaTa mixedviT 

 
muxli 29.   rkinabetonis elementebis gaangariSeba bzarebis warmoqmnis   
             mixedviT 
 rkinabetonis elementebi gaiangariSeba bzarebis warmoqmnis mixedviT: 

a) elementis grZivi RerZisadmi normaluri bzarebisa; 
b) elementis grZivi RerZisadmi daxrili bzarebisa;  

 
 
muxli 30.   gaangariSeba elementis grZivi RerZisadmi normaluri bzarebis   
             warmoqmnis mixedviT 

1. Runvaze, gaWimvaze da garecentrul kumSvaze momuSave rkinabetonis 
elementebSi grZivi RerZisadmi normaluri kveTebis bzarwarmomqmneli 
Zalvebi ganisazRvreba Semdegi debulebebis mixedviT: kveTebi deformaciis 
Semdeg rCeba brtyeli; betonis kidura gaWimuli boWkos udidesi 
fardobiTi wagrZeleba tolia   2Rbt,ser/Eb; Zabvebi betonis SekumSul zonaSi 
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(Tu aseTi arsebobs) ganisazRvreba betonis drekadi an aradrekadi 
deformaciebis gaTvaliswinebiT, amasTan aradrekadi deformaciebi 
gaiTvaliswineba r birTvuli manZilis Semcirebis (ix. m.30 p.4) gziT;  Zabvebi 
betonis gaWimul zonaSi ganawilebulia Tanabrad da tolia  2Rbt,ser;  Zabvebi 
dauZabav armaturaSi tolia misi garemomcveli betonis deformaciis 
nazrdis Sesabamisi Zabvebisa da betonis SeklebiT da cocvadobiT 
gamowveuli Zabvebis algebruli jamis; Zabvebi daZabul armaturaSi tolia 
misi winaswari Zabvisa (yvela danakargis gaTvaliswinebiT) da garemomcveli 
betonis deformaciebis nazrdis Sesabamisi Zabvebis algebruli jamisa; 
mocemuli muxlis miTiTebebi ar vrceldeba elementebze, romelTa 
gaangariSeba xdeba mravaljer ganmeorebad datvirTvaze (ix. m.30 p.9). 

2. uankero winaswar daZabuli armaturiani elementebis kveTebSi 
aRZruli Zalvebis gansazRvrisas Zabvebis gadacemis zonis lp sigrZeze (ix.    
m.10p.7) bzarebis warmoqmnaze gaangariSebis dros gaTvaliswinebul unda 

iqnes armaturaSi sp da sp winaswari Zabvebis Semcireba s5 koeficientze 
gamravlebis gziT, cxr. 22 poz. 5-is Tanaxmad.  

3. winaswar daZabuli rkinabetonis centrulad mokumSuli elementebi 
N ZaliT centrul gaWimvaze gaangariSebul unda iqnes pirobidan  

 

                                                      N     Ncrc,                                                                  (122) 

 

sadac N Ncrc aris Zalva, romelic aRiZvreba elementis RerZisadmi normalur 
kveTSi bzarebis warmoqmnis dros da ganisazRvreba formuliT 

 

                                 Ncrc = Rbt,ser (A + 2 As) + P.                                                          (123) 
 
4. Runvadi, garecentrulad SekumSuli, aseve garecentrulad 

gaWimuli elementebi gaiangariSeba bzarebis warmoqmnis mixedviT, pirobidan  

                                           

                                              Mr     Mcrc,                                                                        (124) 
sadac, M Mr – gansaxilveli kveTis cal mxares ganlagebuli gare Zalebis 
momentia nulovani xazis paraleluri, bzarwarmoqmnaze Sesamowmebeli 
kveTis gaWimuli zonidan uSores birTvul wertilze gamavali RerZis 
mimarT; Mcrc - momenti, romelic aRiZvreba elementis grZivi RerZis mimarT 
normalur kveTSi bzarebis warmoqmnis dros da ganisazRvreba formuliT 
                       

                                        Mcrc = Rbt,ser Wpl + Mrp,                                                              (125) 
 
aq M Mrp – P Zalvis momentia imave RerZis mimarT, romlis mimarTac 
ganisazRvreba Mr; momentis niSani ganisazRvreba brunvis mimarTulebis 
mixedviT (“plusi” – rodesac Mrp da Mr momentebis brunvis mimarTulebebi 
urTierT sawinaaRmdegoa, “minusi” – rodesac mimarTulebebi Tanxvedrilia).  
P Zalvas ganixilaven: winaswar daZabuli elementebisaTvis – rogorc gare 
mkumSav Zalas; winaswar dauZabavi elementebisaTvis – rogorc gare gamWim 

Zalas, romelic ganisazRvreba (8) formuliT, sadac s da s Zabvebi 
dauZabav armaturebSi miiReba ricxobriv toli betonis SeklebiT 
gamowveuli danakargebis sididisa dan.1 poz.8-s mixedviT (rogorc 
sabjenebze daWimuli armaturisaTvis). 
Mr-is mniSvneloba ganisazRvreba formuliT: 
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                                                     Mr = M;                                                                                   (126) 
 
Runvadi elementebisaTvis (nax. 19,a) 
                                                                                                                                
garecentrulad SekumSuli elementebisaTvis (nax. 19, b) 
 

                                              Mr = N (eo – r);                                                                   (127)  
 
garecentrulad gaWimuli elementebisaTvis (nax. 19, g) 
 

                                               Mr = N (eo + r);                                                                 (128)  

 

Mrp-is mniSvneloba ganisazRvreba: 
winaswari momkumSavi Zalvis moqmedebiT ganivkveTis SekumSul, magram gare 
Zalisagan gaWimul zonaSi bzarebis warmoqmnis mixedviT gaangariSebisas 
(ix. nax. 19), formuliT  

 
 
 
               a)                     b) 

              g)  
 
 
nax. 19. Zalvebis sqemebi da Zalvebis epiurebi elementis ganivkveTSi 

misi gare datvirTvebisagan gaWimul, magram winaswari mokumSvisagan kveTis 
SekumSul zonaSi elementis grZivi RerZisadmi normaluri bzarebis 
warmoqmnis mixedviT gaangariSebisaTvis. a) Runvisas; b) garecentruli 
kumSvisas; g) garecentruli gaWimvisas; 1-kveTis birTvuli wertili; 2-
dayvanili kveTis simZimis centri 

 
 
                                    Mrp = P (eop  + r);                                                                           (129) 
 

winaswari momkumSavi Zalvis moqmedebiT ganivkveTis gaWimul zonaSi 
bzarebis warmoqmnis mixedviT gaangariSebisas (nax.20), formuliT 

 
                                     Mrp = P (eop  – r);                                                                         (130) 
  

(127-130) formulebSi: 
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r  – manZili dayvenili kveTis simZimis centridan gaWimuli zonidan uSores 
birTvul wertilamde. 
r-is mniSvneloba ganisazRvreba: 
garecentrulad SekumSuli, winaswar daZabuli Runvadi, agreTve 
garecentrulad gaWimuli elementebisaTvis, Tu Sesrulebulia piroba 

 

                                                   N      P,                                                                       (131) 
 
formuliT 

                                                       Wred 

                                        r =         ;                                                                    (132) 

                                                       Ared 

 
garecentrulad gaWimuli elementebisaTvis, Tu ar sruldeba (131) piroba, 
formuliT 

                                                    Wpl 

                                r =         ;                                                              (133) 

                                         A + 2  (As + As) 
 

 
winaswar dauZabavi Runvadi elementebisaTvis, formuliT  

                                                     Wred 

                                        r =         .                                                                      (134) 

                                                      Ared 
 
 

                
 
 
 
nax. 20. Zalvebis sqema da Zabvebis epiura elementis ganivkveTSi misi 

winaswari momkumSavi Zalvis moqmedebiT gaWimul zonaSi elementis grZivi 
RerZisadmi normaluri bzarebis warmoqmnis mixedviT gaangariSebisaTvis.   
1-kveTis birTvuli wertili; 2-dayvanili kveTis simZimis centri 

 
(132) da (133) formulebSi: 

 

                                                                b 

                                          =   1,6 –       ;                                                          (135) 

                                                                Rb,ser 
 

magram miiReba aranaklebi 0,7 da ara umetes 1,0-sa. 
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aq b gare datvirTvisagan da winaswari daZabvisagan SekumSul betonSi 
warmoqmnili maqsimaluri Zabvaa, romelic gamoiTvleba iseve, rogorc 
drekadi sxeulisaTvis, dayvanili kveTis mixedviT; Wpl - ganisazRvreba m.30 
p.6-is miTiTebebis mixedviT; 

                                                     Es 

                                         =       .                                      

                                                     Eb 
 

nakerebSi webos gamouyeneblad Sesrulebuli Sedgenili da blokuri 
konstruqciebis pirapirebis ganlagebis kveTebSi, maTi gaangariSebisas 
bzarebis warmoqmnis mixedviT (nakerebis gaxsnis dasawyisSi) Rbt,ser 
mniSvneloba (123) da (125) formulebSi miiReba nulis toli. 

5. bzarebis warmoqmnis mixedviT elementebis gaangariSebisas 
SekumSul zonaSi sawyisi bzarebis mqone ubnebze (ix. m.4 p.22) gare Zalis 
moqmedebiT gaWimuli zonisaTvis (125) formuliT gansazRvruli Mcrc–is 

mniSvneloba unda Semcirdes  Mcrc =  Mcrc sididiT. 

koeficienti  ganisazRvreba formuliT 
 
                                                    0,9 

                                 = (1,5 –     ) (1 – m),                                                           (136) 

                                                       
 

amasTan, uaryofiTi mniSvnelobis miRebis SemTxvevaSi igi CaiTvleba nulis 
tolad. 
formula (136)-Si: 

m – sawyisi bzarebis mqone zonisaTvis ganisazRvreba (168) formuliT, 
magram miiReba ara umetes 0,45-sa; 

 
                                            y                        As 

                               =                 ,                                                   (137) 

                                          h – y                As + As 
magram ara umetes 1,4-sa. 
aq y – manZilia dayvanili kveTis simZimis centridan gare datvirTvis 
moqmedebiT gaWimuli betonis ganapira boWkomde. 
mavTulovani da A-VI da AT-VII klasis Rerovani armaturiT daarmaturebuli 

konstruqciebisaTvis (137) formuliT miRebuli –s mniSvneloba mcirdeba 
15%-iT. 

6. ganapira gaWimuli boWkos mimarT dayvanili kveTis drekad-
plastikuri winaRobis momenti Wpl ganisazRvreba grZivi N Zalisa da 
winaswari momkumSavi P Zalis arsebobis gauTvaliswineblad, formuliT  

 

                                          2 (Jbo +  Jso +  Jso)         

                            Wpl =          + Sbo;                                            (138) 

                                                 h – x 
 

nulovani xazis mdebareoba ganisazRvreba pirobidan 
 
                                                                (h – x) Abt 

                    (Sbo +  Sso –  Sso)   =        ;                                                    (139) 

                                                                      2 
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7. winaswar daZabuli elementebiT (magaliTad, AZelakebiT) 

daarmaturebul konstruqciebSi,  bzarebis warmoqmnis dros kveTebze 
mosuli Zalvebis gansazRvrisas, winaswar daZabuli elementebis gaWimuli 
zonis betonis farTobi, romelic winaswar daZabvas ar ganicdis, angariSSi 
ar gaiTvaliswineba. 

8. bzarebis warmoqmnasTan erTad zidvis unaris amowurvis 
SesaZleblobis Semowmebisas (ix. m.4p.23), bzarebis warmoqmnis dros kveTze 
mosuli Zalva ganisazRvreba (123) da (125) formulebiT, sadac  Rbt,ser-s 

mniSvneloba icvleba 1,2Rbt,ser–iT, koeficientis sp = 1,0 mniSvnelobis 
gaTvaliswinebiT (ix. m.5p.10).  

9. gaangariSeba bzarebis warmoqmnis mixedviT mravaljer ganmeorebadi 
datvirTvebis moqmedebisas sruldeba pirobidan 

 
 

                                              bt     Rbt,ser,                                                                     (140) 
 
 

sadac, bt maqsimaluri normaluri gamWimi Zabvaa betonSi, romelic 
ganisazRvreba m.28 p.1. miTiTebebis mixedviT. 

betonis saangariSo winaRoba gaWimvaze Rbt,ser formula (140)-Si Sedis b1 
muSaobis pirobebis koeficientiT, romelic aiReba me-14 cxrilidan. 
 
muxli 31.  gaangariSeba elementis grZivi RerZis mimarT daxrili bzarebis  
           warmoqmnis mixedviT 

1. elementis grZivi RerZis mimarT daxrili bzarebis warmoqmnis 
mixedviT gaangariSeba unda Sesruldes pirobidan: 
 

                                             mt     b4  Rbt,ser,                                                               (141) 
 

sadac, b4   betonis muSaobis pirobebis koeficientia (ix. cxr. 13), romelic 
ganisazRvreba formuliT  

                                            1 –  mc / Rbt,ser 

                            b4  =      ,                                                                 (142) 

                                                 0,2  +  B 
 

magram ara umetes 1,0; 

aq  - koeficienti, romelic miiReba: mZime betonisaTvis – 0,01; 
wvrilmarcvlovani, msubuqi da ujredovani betonebisaTvis – 0,02; 
B - betonis klasia kumSvaze simtkicis mixedviT, mgpa. 

 B -s mniSvneloba miiReba aranaklebi 0,3-sa. 

betonSi mTavari gamWimi mt da mTavari mkumSavi mc Zabvebis mniSvnelobebi 
ganisazRvreba formuliT 

 
 

                                   x  + y                      x  - y    
2
 

                  mt(mc)   =      +               + 
2

xy,                                        (143) 

                                        2                            2 
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sadac x aris normaluri Zabva betonSi, elementis grZivi RerZis marTobul 
erTeul farTobze, gamowveuli gare datvirTvisa da winaswari mokumSvis 

zemoqmedebiT; y - normaluri Zabva betonSi elementis grZivi RerZis 
paralelur erTeul farTobze, sayrdeni reaqciebis, Seyursuli da 
ganawilebuli datvirTvebis, agreTve caluRebisa da aRunuli Reroebis 
winaswari daZabviT gamowveuli momkumSavi Zalis adgilobrivi moqmedebis 
Sedegad; 

xy - mxebi Zabvebi betonSi, gamowveuli gare datvirTvisa da aRunuli 
Reroebis winaswari daZabvisagan aRZruli momkumSavi ZalvebiT. 

x  , y da xy Zabvebi ganisazRvreba ise, rogorc drekadi sxeulisaTvis, 
garda mgrexi momentiT gamowveuli mxebi Zabvebisa, romlebic ganisazRvreba 
elementis plastikuri mdgomareobis Sesabamisi formulebiT. 

x  , y Zabvebi (143) formulaSi Caismeba “plus” niSniT, Tu isini gamWimavia 

da “minusiT”, Tu mkumSavi. Zabva mc (142) formulaSi miiReba absoluturi 
mniSvnelobiT. 
(141) pirobis Semowmeba xdeba dayvanili kveTis simZimis centrSi. T-sebri da 
      -sebri kveTebisaTvis – SekumSuli Taroebis elementis kedelTan 
(wibosTan) mierTebis adgilebSi.  
uankero armaturiani winaswar daZabuli elementis gaangariSebisas gaTva-

liswinebuli unda iqnes gadacemis zonis lp sigrZeze (ix. Mm.10p.7) sp da sp   

winaswari  Zabvebis  Semcireba  s5  koeficientze gamravlebis gziT, poz. 5 
cxr. 22-s Tanaxmad.  

2. mravaljer ganmeorebadi datvirTvebis moqmedebisas gaangariSeba 
bzarebis warmoqmnis mixedviT unda Sesruldes m.31p.1-is miTiTebebis 
Tanaxmad, amasTan, betonis Rbt,ser da Rb,ser saangariSo winaRobebi miiReba 

muSaobis pirobebis b1 koeficientiT cxr. 14-is mixedviT.  
 
 

muxli 32. rkinabetonis elementebis gaangariSeba bzarebis gaxsnis mixedviT 
      rkinabetonis elementebi gaiangariSeba grZivi RerZisadmi normaluri 
da daxrili bzarebis gaxsnis mixedviT. 

 
muxli 33. gaangariSeba elementis grZivi RerZisadmi normaluri bzarebis   
          gaxsnis mixedviT 

1. elementis grZivi RerZisadmi normaluri bzarebis gaxsnis sigane acrc 
mm, unda ganisazRvros formuliT 

 

                                                s                               3    

                        acrc =  l     20 (3,5 – 100)    d,                                              (144) 

                                                 Es 
 

sadac,  – koeficienti, Runvadi da garecentrulad SekumSuli 

elementebisaTvis toli 1,0; gaWimuli elementebisaTvis – 1,2. l - 
koeficienti, romelic miiReba toli: xanmokle datvirTvebisa da mudmivi 
da xangrZlivi datvirTvebis xanmokle moqmedebisas – 1,0; 

2. mravaljer ganmeorebadi, agreTve mudmivi da xangrZlivi 
datvirTvebis xangrZlivi moqmedebis gaTvaliswinebiT, konstruqciebisaTvis: 

mZime betonisagan: bunebrivi tenianobis – l  = 1,60 – 15; wyalgajerebul 
mdgomareobaSi – 1,20; monacvleobiTi wyalgajerebisa da gaSrobisas – 1,75; 
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wvrilmarcvlovani betonisagan: a jgufis – 1,75; b jgufis – 2,00; g jgufis 
– 1,50; msubuqi da daforovnebuli betonisagan – aranakleb 1,50; ujredovani 

– 2,50. l-is mniSvnelobas wvrilmarcvlovani, msubuqi, daforovnebuli da 
ujredovani betonebisaTvis wyalnajer mdgomareobaSi amravleben 
koeficient 0,8-ze, monacvleobiTi wyalgajerebisa da gaSrobis SemTxvevaSi 

ki – koeficient 1,2-ze. -koeficienti, romelic miiReba toli: perioduli 
profilis Rerovani armaturis gamoyenebisas – 1,0; gluvi Rerovani 
armaturis – 1,3; perioduli profilis mavTulovani armaturisa da 

bagirebis – 1,2; gluvi mavTulovani armaturis – 1,4. s-aris Zabva, S 
armaturis ganapira rigebSi an (winaswari daZabvis SemTxvevaSi) Zabvis 
nazrdi, gamowveuli gare datvrTvis moqmedebiT, romelic ganisazRvreba m. 

33-is miTiTebis Tanaxmad.  - ganivkveTis daarmaturebis koeficienti, 
romelic miiReba S armaturis farTobis kveTis betonis farTobTan 
Sefadebis toli (muSa simaRlis ho SemTxvevaSi da T-sebri kveTis Taroebis 
SekumSuli Sverilebis gauTvaliswineblad), magram ara umetes 0,02; d – 
armaturis diametri, mm-Si. elementebisaTvis, romelTa bzarmedegobasac 
waeyeneba me-2 kategoriis moTxovnebi,  bzarebis gaxsnis sigane 
ganisazRvreba mudmivi, xangrZlivi da xanmokle datvirTvebis erToblivi 

moqmedebisagan l = 1,0 koeficientis gaTvaliswinebiT. 
3. elementebisaTvis, romelTa bzarmedegobas waeyeneba me-3 kategoriis 

moTxovnebi, bzarebis xangrZlivi gaxsnis sigane ganisazRvreba mudmivi da 

xangrZlivi datvirTvebis moqmedebiT l > 1,0 koeficientis gaTvaliswinebiT.  
bzarebis araxangrZlivi gaxsnis sigane ganisazRvreba rogorc jami 
xangrZlivi gaxsnis siganisa da xanmokle datvirTvebis moqmedebisagan 

bzaris gaxsnis siganis nazrdisa, romelic ganisazRvreba l = 1,0 
koeficientis gaTvaliswinebiT.  

4. (144) formuliT gansazRvruli bzarebis gaxsnis siganis 
koreqtireba xdeba Semdeg SemTxvevebSi: 

a) Tu Runvadi, garecentrulad SekumSuli, eo,tot > 0,8 ho SemTxvevaSi 
garecentrulad gaWimuli elementis S armaturis ganapira rigis Reroebis 
kveTis simZimis centri yvelaze metad gaWimuli boWkodan daSorebulia    

a2 > 0,2 h manZiliT, acrc-is mniSvneloba unda gadiddes a koeficientze 
gadamravlebis gziT, romelic tolia: 

  
                                                                 a2    

                                                         20       – 1 
                                                                        h 

                            a =                                                                (145) 

                                                                    3 
da miiReba ara umetes 3-sa; 

b) mZime da msubuqi betonis Runvadi da garecentrulad SekumSuli 

elementebisaTvis, rodesac   0,008 da Mr2 < Mo, dasaSvebia bzarebis gaxsnis 
sigane yvela datvirTvis araxangrZlivi moqmedebisagan ganisazRvros 
wrfivi interpolaciiT Mcrc momentis Sesabamis acrc = 0 mniSvnelobasa da   
acrc-is im mniSvnelobas Soris, romelic gamoiTvleba mocemuli punqtis 
miTiTebis mixedviT momentisaTvis  

 

                                     Mo = Mcrc +  b h
2
 Rbt,ser; 

aq  = 15   / , magram miiReba ara umetes 0,6-sa. amasTan, bzarebis 
xangrZlivi gaxsnis sigane mudmivi da xangrZlivi datvirTvebisagan 
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ganisazRvreba, rogorc namravli yvela datvirTvis moqmedebis Sedegad 
gaxsnili bzaris acrc siganis mniSvnelobisa, Sefardebaze  
 

                                                     11 (Mr1 – Mrp) / (Mr2 – Mrp), 

 

sadac,                Mcrc 

           11  = 1,8  l   , magram miiReba aranakleb  l  –sa; 
                                  Mr2 

aq ,   – igivea, rac (144) formulaSi; Mr1  da Mr2,  igive  Mr  momentebia, 
Sesabamisad mudmivi da xangrZlivi datvirTvebisa da yvela datvirTvis 
moqmedebisagan (ix. m.30p.4); 

g) B7,5 da dabali klasis msubuq da daforovnebul betonze 
damzadebuli elementebisaTvis acrc unda gadidebul iqnes 20%-iT.  

5. Zabvebi gaWimul armaturaSi (an ZabvaTa nazrdi) s unda 
ganisazRvros formulebiT:  

centrulad gaWimuli elementebisaTvis 
 
                                                      N – P 

                                       s  =       ,                                                                   (146) 

                                                         As 
 

Runvadi elementebisaTvis 
 
                                                      M – P (z – esp) 

                                   s  =        ,                                                      (147) 

                                                        As   z 
 

garecentrulad SekumSuli, aseve garecentrulad gaWimuli (eo,tot  0,8ho 
SemTxvevaSi) elementebisaTvis  

 
                                                N (es + z)  – P (z – esp) 

                                   s  =        ,                                                      (148) 

                                                        As   z 
 

garecentrulad gaWimuli elementebisaTvis, rodesac eo,tot < 0,8ho, s -is 
mniSvneloba ganisazRvreba (148) formuliT, sadac miiReba z = zs. (aq zs aris S 

da S armaturis simZimis centrebs Soris manZili). winaswar dauZabavi 
elementebisaTvis winaswarmomkumSavi P Zalvis mniSvneloba dasaSvebia 
miRebul iqnes nulis toli. formula (148)-Si niSani “plusi” miiReba 
garecentruli gaWimvis dros, niSani “minusi” – garecentruli kumSvisas. 

grZivi N Zalis S da S armaturebis simZimis centrebs Soris mdebareobis 
SemTxvevaSi, es-is mniSvneloba miiReba “minus” niSniT. (147) da (148) 
formulebSi: z – manZilia S armaturis ganivkveTis farTobis simZimis 
centridan kveTis SekumSul zonaSi Zalvebis tolqmedis modebis 
wertilamde, romelic ganisazRvreba m.40p.2miTiTebis mixedviT. Runvad, 
garecentrulad SekumSul, agreTve garecentrulad gaWimul elementebSi, 

rodesac eo,tot  0,8ho, kveTis simaRleze gaWimuli armaturis ramdenime 
rigad ganlagebis SemTxvevaSi, (147) da (148) formulebiT gamoTvlili 

Zabvebis s–is mniSvnelobebi unda gamravlebul iqnes koeficientze, 
romelic tolia: 
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                                                    h – x  – a2 

                                   s  =        ,                                                        (149) 

                                                     h – x  – a1 
 

sadac x  =  ho;  -s mniSvneloba ganisazRvreba (161) formuliT,  
a1, a2 – manZilebi, Sesabamisad, mTeli S armaturisa da Reroebis ganapira 
rigis ganivkveTis farTobebis simZimis centrebidan betonis yvelaze metad 

gaWimul boWkomde. s + sp Zabvis mniSvneloba, xolo gaWimuli armaturis 

mravalrigad Cawyobisas - n s + sp,  ar unda aRematebodes Rs,ser-s. 
elementebis SekumSul zonaSi sawyisi bzarebis mqone ubnebze (ix. m.4p.22), 

winaswar momkumSavi P Zalis mniSvneloba unda Semcirebul iqnes P 
sididiT, romelic ganisazRvreba formuliT 

 

                           P =  P,                                                                     (150) 
 

sadac   gamoiTvleba (136) formuliT.  SekumSul zonaSi sawyisi bzarebis 
hcrc siRrme ar unda aRematebodes 0,5 ho-s. hcrc-is mniSvneloba ganisazRvreba 
formuliT 
 

                                                            hcrc = h – (1,2 + m)  ho.                                                 (151) 
 

-is mniSvneloba ganisazRvreba (161) formuliT, m-isa – (168) formuliT 
sawyisi bzarebiani zonisaTvis.  
 

 
muxli 34. gaangariSeba elementebis grZivi RerZisadmi daxrili 

bzarebis gaxsnis mixedviT 
    elementebis grZivi RerZisadmi daxrili bzarebis gaxsnis sigane grZivi 
RerZisadmi normaluri caluRebiT daarmaturebis SemTxvevaSi 
ganisazRvreba formuliT 

 
 

                                                        0,6 sw dw  

                          acrc  =   l      ,                                        (152) 

                                                  dw 

                                             Es   


   + 0,15 Eb (1 + 2    w) 

                                                   ho 

 

sadac, l – koeficientia, romelic miiReba toli: 
xanmokle datvirTvebisa da mudmivi da xangrZlivi datvirTvebis 
araxangrZlivi moqmedebis gaTvaliswinebiT – 1,00; 
mravaljer ganmeorebadi, agreTve mudmivi da xangrZlivi datvirTvebis 
xangrZlivi moqmedebis gaTvaliswinebiT, konstruqciebisaTvis Semdegi 
saxeobis betonebisaTvis: 
mZime: 
bunebrivi tenianobis – 1,5 ; 
wyalnajer mdgomareobaSi – 1,20; 
monacvleobiTi wyalnajerobisa da gaSrobis pirobebSi – 1,75; 
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wvrilmarcvlovani, msubuqi, daforovnebuli, ujredovani betonebisaTvis – 
igivea, rac (144) formulaSi; 

- igivea, rac (144) formulaSi; 
dw - caluRebis diametri; 
 

                                                   Es                                 Asw 

                                                   =      ;                   =       ; 

                                                   Eb                                  b  s 

 
Zabva caluRebSi ganisazRvreba formuliT 
 

                                                      Q – Qb l  

                                   sw  =       s  ,                                                             (153) 

                                                     Asw  ho  

 

sw   Zabvis mniSvneloba ar unda aRematebodes Rs,ser–s. 
aq Q da Qb1 Sesabamisad (84) pirobis marcxena da marjvena nawilebia, magram 

Rbt mniSvnelobis Rbt,ser–iT SecvliT; amave dros b4 mravldeba 0,8-ze.  
Tu ganivi Zalebis moqmedebis gansaxilvel zonaSi normaluri bzarebi ar 
arsebobs, e.i. Tu sruldeba (124) piroba, dasaSvebia elementze mosuli Qb1 

ganivi Zalvis gadidebis gaTvaliswineba (141) pirobis mixedviT 
gaangariSebisas. 
Rbt,ser da Rb,ser saangariSo winaRobebi ar unda aRematebodes B30 klasis 
betonis Sesabamis mniSvnelobebs.  
B7,5 da ufro dabali klasis msubuqi betonisagan Sesrulebuli 
elementebisaTvis acrc–is mniSvneloba, romelic (152) formuliT gamoiTvleba, 
unda gadiddes 30%-iT. 
daxrili bzarebis araxangrZlivi da xangrZlivi gaxsnis siganis 
gansazRvrisas mxedvelobaSi unda iqnes miRebuli 33-e muxlis miTiTebebi 
datvirTvebis xangrZlivi moqmedebis gaTvaliswinebis Sesaxeb. 

 
 

muxli 35. rkinabetonis elementebis gaangariSeba bzarebis daxurvis           
mixedviT. 
      rkinabetonis elementebi gaiangariSeba elementis grZivi RerZisadmi 
normaluri da daxrili bzarebis daxurvis mixedviT. 
 

muxli 36. gaangariSeba elementis grZivi RerZisadmi normaluri 
bzarebis daxurvis mixedviT. 

1. elementis grZivi RerZisadmi normaluri bzarebis saimedod 
daxurvis uzrunvelsayofad mudmivi da xangrZlivi datvirTvebis moqmedebis 
SemTxvevaSi daculi unda iqnes Semdegi moTxovnebi:  

a) daZabul S armaturaSi mudmivi, xangrZlivi da xanmokle 
datvirTvebisagan ar unda warmoiqmnas Seuqcevadi deformaciebi, rasac 
uzrunvelyofs Semdegi pirobis dacva  
 
                                                             sp  +  s    0,8 Rs,ser,                                                      (154) 

 

sadac s – Zabvis nazrdia daZabul S armaturaSi, gamowveuli gare 
datvirTvebis zemoqmedebiT, romelic gamoiTvleba (146)-(148) formulebiT; 
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 b) elementis kveTi, romelSic mudmivi, xangrZlivi da xanmokle 
datvirTvebis zemoqmedebiT gaWimul zonaSi warmoqmnilia bzari, mudmivi da 
xangrZlivi datvirTvebis moqmedebisas unda darCes SekumSuli, kumSvis 

normaluri b ZabvebiT, sruli gare datvirTvisagan gaWimul waxnagTan – 

aranaklebi 0,5 mgpa-sa; amasTan, b ganisazRvreba, rogorc drekadi 
sxeulisaTvis gare datvirTvebisa da winaswari momkumSavi Zalebis 
moqmedebisas. 
 2. elementis monakveTebisaTvis, romelTac SekumSul zonaSi gaaCniaT 

bzarebi (ix. m.4 p.23), (154) formulaSi sp–s mniSvneloba mravldeba (1 – )-s 

tol koeficientze, xolo P sidide b Zabvis gansazRvrisas mravldeba 

koeficientze, romelic udris 1,1 (1 – ), magram 1,0-s ar aRemateba. aq  
ganisazRvreba m.30 p.5-is miTiTebebis Tanaxmad. 
 
muxli 37. gaangariSeba elementis grZivi RerZisadmi daxrili bzarebis  
            daxurvis mixedviT 
 
    elementis grZivi RerZisadmi daxrili bzarebis saimedod daxurvis 
uzrunvelsayofad mTavari Zabvebi betonSi, romlebic ganisazRvreba   m.31 
p.1-s Tanaxmad, dayvanili kveTis simZimis centris doneze, mudmivi da 
xangrZlivi datvirTvebis moqmedebis dros unda iyos mkumSavi da sididiT 
aranaklebi 0,5 mgpa-ze. 
miTiTebuli moTxovnebis uzrunvelyofa xdeba winaswar daZabuli ganivi 
armaturis (caluRebis an aRunuli Reroebis) saSualebiT. 
 
muxli 38. rkinabetonis konstruqciebis elementebis gaangariSeba  
           deformaciebis mixedviT 

1. rkinabetonis konstruqciebis elementebis deformaciebi (CaRunvebi, 
mobrunebis kuTxeebi) gamoiTvleba samSeneblo meqanikis formulebis 
mixedviT, romelTa gamosaxulebaSi Semavali simrudis mniSvneloba 
ganisazRvreba m.38 p.2-m.40 p.4 Sesabamisad. 
rkinabetonis elementebis simrudisa da deformaciis sidide aiTvleba maTi 
sawyisi mdgomareobidan, winaswari daZabvis SemTxvevaSi – mokumSvamde 
mdgomareobidan. 
TviTdaZabuli elementebis sawyisi simrude ganisazRvreba betonis kveTSi 
grZivi armaturis Semcvelobisa da mdebareobis gaTvaliswinebiT da 
betonis mokumSvis sididis mixedviT. 

2. simrude ganisazRvreba: 
a) rogorc mTliani sxeulisaTvis – elementis im ubnebze, sadac 

grZivi RerZisadmi normaluri bzarebi ar warmoiqmneba; 
b) im ubnebze, sadac arsebobs elementis grZivi RerZisadmi normaluri 

bzarebi – rogorc SekumSuli zonis betonis kidura boWkos saSualo 
deformaciebisa da gaWimuli zonis grZivi armaturis saSualo 
deformaciebis sxvaobis fardoba elementis ganivkveTis muSa simaRlesTan. 
iTvleba, rom elementebi an elementebis garkveuli ubnebi gaWimul zonaSi 
dabzaruli ar aris, Tu mudmivi, xangrZlivi da xanmokle droebiTi 
datvirTvebis moqmedebisas bzarebi ar warmoiqmneba, an mudmivi da 
xangrZlivi datvirTvebis moqmedebisas bzarebi daxurulia. am dros 
gaangariSebebSi datvirTvebi Sedis saimedoobis koeficientiT datvirTvebis 

mixedviT      f = 1.  
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muxli 39. rkinabetonis elementebis simrudis gansazRvra ubzaro gaWimuli  
           zonis mqone ubnebisaTvis 
 

1. im ubnebze, sadac elementis grZivi RerZisadmi normaluri bzarebi 
ar warmoiqmneba, simrudis mTliani sidide Runvadi, garecentrulad 
SekumSuli da garecentrulad gaWimuli elementebisaTvis ganisazRvreba 
formuliT 

 
 
                                  1            1             1          1          1  

                                       =       +       –      –      ,                                          (155) 

                                   r             r   1         r   2      r   3       r   4 
 
 
 
                                         1               1          

sadac,                           da              

                                                  r   1           r   2       
 
 
aris simrude Sesabamisad xanmokle (gamoTvlili m.4 p.4-7-is miTiTebebis 
mixedviT) da mudmivi da xangrZlivi droebiTi datvirTvebisagan (P Zalvis 
gauTvaliswineblad), romlebic ganisazRvrebian formuliT: 
 
 
 
                  1                  M                                                    

                     =      ;    

                  r      1      b1  Eb    Ired  

 
 

                  1                  M   b2                                                 

                     =      ;         (156) 

                  r      2      b1  Eb    Ired  

 
 

 
aq M aris momenti Sesabamisi gare datvirTvisagan (xanmokle, xangrZlivi) 
RerZis mimarT, romelic marTobulia mRunavi momentis moqmedebis sibrtyisa 
da gadis dayvanili kveTis simZimis centrze; 

b1 - koeficienti, romelic iTvaliswinebs betonis xanmokle cocvadobas.  
miiReba igi betonis saxeobis mixedviT, toli: 
0,85 – mZime, wvrilmarcvlovani, mkvriv Semvsebze damzadebuli msubuqi, 
agreTve ujredovani betonebisaTvis (orfenovani, winaswar daZabuli 
konstruqciebisaTvis ujredovani da mZime betonebisagan); 
0,7 – forovan wvril Semvsebze damzadebuli msubuqi da daforovnebuli 
betonebisaTvis; 

b2 - koeficienti, romelic iTvaliswinebs betonis xangrZlivi cocvadobis 
gavlenas daubzaravi elementebis deformaciaze; igi miiReba cxr. 32-is 
mixedviT; 
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cxrili 32 
 

 
 

datvirTvis moqmedebis xangrZlivoba 

koeficienti b2, romelic iTvaliswinebs 
daubzaravi elementis deformaciebze 

betonis xangrZlivi cocvadobis gavlenas 
mZime, msubuqi, 
daforovnebuli, 
ujredovani 
betonebisaTvis 
(orfenovani) 

wvrilmarcvlovani 
betonis jgufebisaTvis 

 
   a 

 
   b 

 
  g 

1. araxangrZlivi moqmedeba 1,0 1,0 1,0 1,0 
2. xangrZlivi moqmedeba, rodesac 
garemos haeris tenianoba %--obiT 
aris 
a) 40-75 
b) 40-ze dabali 

 
 
 
2,0 
3,0 

 
 
 
2,6 
3,9 

 
 
 
3,0 
4,5 

 
 
 
2,0 
3,0 

SeniSvnebi: 
1. garemos haeris tenianoba miiReba m.3p.11-is miTiTebebis Sesabamisad. 
2. wvrilmarcvlovani betonis jgufebis daxasiaTeba ix. m.7 p.4. 

3. monacvleobiT betonis wyalnajerobisa da gaSrobisas b2 mniSvneloba 
datvirTvis xangrZlivi moqmedebisas unda gamravldes 1,2-ze. 
4. garemos haeris 75%-ze maRali tenianobis pirobebSi da betonis wyalnajer 

mdgomareobaSi datvirTvisas b2 koeficientis am cxr. 2a poziciaSi miTiTebuli 
mniSvneloba unda gamravldes 0,8-ze. 

 
 

                  1                                                                    

                      

       r  3 - simrude, ganpirobebuli winaswar momkumSavi P Zalvis 
xanmokle moqmedebisas ganviTarebuli amozneqiT. igi ganisazRvreba 
formuliT 

 
 

                                           1            Peop                                                      

                                              =                                                                                (157) 

                                 r    3   b1 Eb Ired  
 
 

                 1                                                                    

                      

                  r  4 - simrude, ganpirobebuli winaswari momkumSavi Zalvis 
xangrZlivi moqmedebis dros betonis Seklebisa da cocvadobis Sedegad 
elementis azneqiT. igi ganisazRvreba formuliT 
 
 

                      1          b – b                                                            

                                              =    ,                                                                          (158) 

                                             r   4              ho 
      
 

aq b, b aris betonis fardobiTi deformaciebi, gamowveuli SeklebiT da 
winaswari mokumSvis Sedegad ganviTarebuli cocvadobiT, Sesabamisad 
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gaWimuli zonis grZivi armturisa da SekumSuli betonis kidura boWkos 

doneze. b, b ganisazRvreba formuliT 
 

                       b                      b 
                                   b =   ;                             b =  .                                               (159)  
                                              Es                                                                   Es 

 

b -s mniSvneloba miiReba sididiT toli betonis SeklebiT da cocvadobiT 
ganpirobebuli  winaswari  Zabvebis  danakargebis  jamis  (danarTi 1-is       

6, 8, 9 poziciebis mixedviT) gaWimuli zonis armaturisaTvis, xolo b–is 
mniSvneloba – igive, magram SekumSuli zonis daZabuli armaturisaTvis, 
betonis SekumSuli zonis kidura boWkos doneze misi arsebobis 
SemTxvevaSi.    
 
 
 

                1     1                           b2    P  eop 

amasTan, jami   +     miiReba aranaklebi   sididisa. 

                r   3      r    4                                                                          b1  Eb  Ired 

 

 
                                          1         1    

winaswar dauZabavi      elementebisaTvis                  da        mniSvnelobebi 

                                                                                    r    3            r   4       
 
daSvebulia miRebul iqnes nulis toli. 
 
 2. iseTi elementebis simrudis gansazRvrisas, romelTac SekumSul 
zonaSi gaaCniaT sawyisi bzarebi (ix. m.4p.22),  
 
 

 1               1              1 

     ,          da               mniSvnelobebi, gansazRvruli (156) da (157)  

             r   1           r   2                r     3 

 
                                                          1 

formulebis mixedviT, unda gaizardos 15%-iT, xolo    -is  
                                                           r   4 

 
mniSvneloba, gansazRvruli (158) formuliT – 25%-iT. 
 
 
 3. im ubnebze, romelTa gaWimul zonaSi normaluri bzarebi 
warmoiqmneba, magram gansaxilveli datvirTvebis moqmedebisas maTi daxurva  
uzrunvelyofilia, (155) formulaSi Semavali   
 
 

 1               1              1 

     ,          da               izrdeba 20%-iT.   

             r    1           r     2              r   3 
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muxli 40. rkinabetonis elementebis simrudis gansazRvra ubnebisaTvis  
            dabzaruli gaWimuli zoniT 
 
 1. ubnebze, sadac gaWimul zonaSi warmoiqmneba elementis grZivi 
RerZis mimarT normaluri bzarebi, marTkuTxa, T-sebri da 
      -sebri (kolofisebri) kveTis Runvadi, garecentrulad SekumSuli, 

agreTve garecentrulad gaWimuli (rodesac eo,tot  0,8ho) elemntebisaTvis, 
simrude ganisazRvreba formuliT 
 
 
 

                       1          M          s                     b                          Ntot           s 

                         =               +  –        –                 ,             (160) 

                       r          ho  z      EsAs      (f  +   ) b ho Eb               ho             Es As 
 
 
 
sadac,  M aris gansaxilveli kveTis erT mxares mdebare yvela gare Zalis 
da winaswar momkumSavi P Zalis momenti im RerZis mimarT, romelic 
normaluria momentis moqmedebis sibrtyisa da gadis S armaturis kveTis 
farTobis simZimis centrze; 
z – manZili S armaturis kveTis farTobis simZimis centridan bzariani 
kveTis SekumSul zonaSi ZalTa tolqmedis modebis wertilamde 
(meorenairad: manZili S armaturis kveTis farTobis simZimis centridan 
bzaris Tavze SekumSul zonaSi ZalTa tolqmedis modebis wertilamde), 
romelic ganisazRvreba m.40 p.2-is miTiTebebis mixedviT;  

s - koeficienti, romelic iTvaliswinebs gaWimuli betonis muSaobas 
bzarebian ubanze da ganisazRvreba m.40 p.3-is miTiTebebis mixedviT; 

b - koeficienti, romelic iTvaliswinebs bzarebiani ubnis sigrZeze 
betonis kidura SekumSuli boWkos deformaciebis araTanabrad ganawilebas 
da miiReba toli: 
mZime, wvrilmarcvlovani da msubuqi betonebisaTvis, romelTa klasi B7,5-ze 
metia – 0,9; 
msubuqi, daforovnebuli da ujredovani betonebisaTvis, romelTa klasi 
B7,5 da naklebia – 0,7; 
konstruqciebisaTvis, romlebic gaiangariSeba mravaljer ganmeorebadi 
datvirTvis moqmedebaze betonis saxeobis da klasisagan damoukideblad – 
1,0; 

f   - koeficienti, romelic ganisazRvreba (164) formulis mixedviT; 

 - betonis SekumSuli zonis fardobiTi simaRle, romelic ganisazRvreba 
m.40p.2-is miTiTebebis mixedviT; 

 - koeficienti, romelic axasiaTebs SekumSuli zonis betonis drekad-
plastikur mdgomareobas da miiReba 33-e cxrilis mixedviT;  
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cxrili 33 
datvirTvis moqmedebis 

xangrZlivoba 
 koeficienti, romelic axasiaTebs SekumSuli zonis 

betonis drekad-plastikur mdgomareobas, 
konstruqciebisaTvis, romlebic damzadebulia 

betonisagan: 
mZime, 

msubuqi 
dafo-
rovne-
buli 

wvrilmarcvlovani 
jgufebisaTvis 

ujredo-
vani 

a b g 
1. araxangrZlivi moqmedeba 0,45 0,45 0,45 0,45 0,45 0,45 
2. xangrZlivi moqmedeba, 
rodesac garemos haeris 
tenianoba %--obiT aris 
a)40-75 
b)40-ze naklebi 

 
 
 

0,15 
0,10 

 
 
 

0,07 
0,04 

 
 
 

0,10 
0,07 

 
 
 

0,08 
0,05 

 
 
 

0,15 
0,10 

 
 
 

0,20 
0,10 

SeniSvnebi: 
1. garemos haeris tenianoba miiReba m.3 p.11-is miTiTebebis Sesabamisad. 
2. wvrilmarcvlovani betonis jgufebis daxasiaTeba ix. m.7 p.4. 

3. SekumSuli zonis betonis monacvleobiTi wyalnajerobisa da gaSrobisas –s 
mniSvneloba datvirTvis xangrZlivi moqmedebisas unda gaiyos 1,2-s tol 
koeficientze. 
4. garemos haeris 75%-ze meti tenianobisa da betonis wyalnajer mdgomareobaSi 

datvirTvisas –s koeficientis mniSvneloba winamdebare  cxrilis 2a poziciis 
mixedviT unda gaiyos 0,8 koeficientze. 

 

 

Ntot – grZivi N Zalisa da winaswari momkumSavi P Zalis tolqmedi 
(garecentruli gaWimvisas N Zala aiReba “minus” niSniT). 
winaswar dauZabavi elementisaTvis P = 0.  
elementebis simrudis gansazRvrisas im ubnebze, romelTa SekumSul zonaSi 

sawyisi bzarebia (ix.m.4 p.23), P-s mniSvneloba mcirdeba P sididiT, romelic 
ganisazRvreba (150) formuliT. 
mZime betonebisagan damzadebuli Runvadi da garecentrulad SekumSuli 

elementebisaTvis, rodesac Mcrc < Mr2 < (Mcrc +  b h
2
 Rbt,ser), dasaSvebia Mr2 

momentiT gamowveuli simrude ganisazRvros wrfivi interpolaciiT Mcrc da  

Mcrc +  b h
2
 Rbt,ser momentebis Sesabamisi simrudeebis mniSvnelobebs Soris, 

sadac Mcrc momentis Sesabamisi simrude ganisazRvreba, rogorc mTliani 
drekadi  sxeulisaTvis  m. 39,  p. 1 _ 3-is  miTiTebebis  mixedviT,  xolo 

Mcrc+bh
2
 Rbt,ser momentis Sesabamisi simrude – winamdebare muxlis miTiTebebis 

mixedviT.  koeficienti mudmivi da xangrZlivi datvirTvebis moqmedebis 
xangrZlivobis gaTvaliswinebisas miiReba am wesebis 33-e muxlis mixedviT 
dadgenili mniSvnelobis 2-jer SemcirebiT. 

2. –is mniSvneloba gamoiTvleba formuliT 
 

                                 1                                        1,5 +   f 

         =      +   ,                                    (161) 

                                1 + 5 ( + )                           es,tot  

                          +                    11,5       +  5 

                                   10                                     ho  
 

magram miiReba ara umetes 1,0-sa. 
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(161) formulis marjvena nawilis meore SesakrebisaTvis zeda niSnebi aiReba 
mkumSavi, xolo qveda – gamWimi Ntot Zalvisas (ix. m.40p.1). 
(161) formulaSi: 

 aris koeficienti, romelic miiReba toli betonisaTvis: 
mZime da msubuqi – 1,8; 
wvrilmarcvlovani – 1,6; 
ujredovani da daforovnebuli – 1,4. 

 

                                                         M 

                                           =  ;                                                             (162) 

                                                     b   h
2

o Rb,ser 

 

                                                                   hf 

                                          =  f    1 –          ;                                                       (163) 

                                                                   2 ho 

        

                                                                            

                                                 (bf – b)  hf   +     As 

                                                                           2            

                                  f =   ;                                      (164) 

                                                               b ho 
 

es,tot aris Ntot Zalvis eqscentrisiteti S armaturis kveTis farTobis simZimis 
centris mimarT, Seesabameba M moments (ix. m.40p.1) da ganisazRvreba 
formuliT 

                                                        M 

                                         es,tot =           .                                                                (165) 

                                                        Ntot 
 

z mniSvneloba gamoiTvleba formuliT  
 

                                                         hf  

                                                          f  +    
2
 

                                                         ho  

                                  z = ho  1 –        .                                               (166) 

                                                         2 (f + ) 

 

 

garecentrulad SekumSuli elementebisaTvis z-is mniSvneloba miiReba ara 
umetes 0,97 es,tot-isa. 
marTkuTxa da T-sebri kveTebis elementebisaTvis, romelTa Taro gaWimul 

zonaSia, (163) da (166) formulebSi hf –is nacvlad Caismeba 2a mniSvneloba, 

Tu arsebobs S armatura, an hf = 0, rodesac S armatura ar arsebobs.  
is kveTebi, romelTac gaaCniaT Taro SekumSul zonaSi, Tu  

                                        hf 
                  
                                         ho 

gaiangariSeba, rogorc marTkuTxa kveTi bf siganiT.  
Taros saangariSo sigane ganisazRvreba m.16p.2-is miTiTebebis Tanaxmad. 
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3. s koeficienti mZime, wvrilmarcvlovani da msubuqi betonisagan 
damzadebuli elementebisaTvis, agreTve ujredovani da mZime betonis 
orfenovani, winaswar daZabuli konstruqciebisaTvis, ganisazRvreba 
formuliT 

 

                                                       1 – 
2

m 

       s  = 1,25 – ls m –     ,                                         (167) 

                                                 (3,5 – 1,8m) es,tot / ho 
 

magram ara umetes 1,0-sa, amasTan miiReba 
 

                                          es,tot  /  ho    1,2 /  ls 

 

Runvadi, winaswar dauZabavi elementebisaTvis (167) formulis marjvena 
nawilis ukanaskneli wevri miiReba 0-is toli.  
(167) formulaSi: 

ls  aris koeficienti, romelic iTvaliswinebs datvirTvis xangrZlivi 
moqmedebis gavlenas da miiReba 34-e cxrilis mixedviT; 
 es,tot  - ix. (165) formula; 
 

                                                     Rbt,ser Wpl 

                                       m  =  ,                                                       (168) 

                                                     + Mr   +   Mrp  
 
magram ara umetes 1,0-isa; 
aq Wpl – ix. (138) formula; 
Mr, Mrp - ix. m.30 p.4, amasTan dadebiTad miiReba S armaturis gaWimvis 
gamomwvevi momenti. 
 

 
cxrili 34 

datvirTvis moqmedebis xangrZlivoba ls   koeficienti betonis klasisaTvis 

B7,5-ze meti B7,5 da naklebi 
1. araxangrZlivi moqmedeba, rodesac 
armatura aris  
a) Rerovani: 
gluvi 
perioduli profilis 
b) mavTulovani 

 
 
 

1,0 
1,1 
1,0 

 
 
 

0,7 
0,8 
0,7 

2. xangrZlivi moqmedeba (armaturis 
saxeobisagan damoukideblad) 

0,8 0,6 

 
 

ujredovani betonis erTfenovani (winaswar dauZabavi) konstruqciebisaTvis 

s –is mniSvneloba gamoiTvleba formuliT 
 

                                                                       M 

                                          s = 0,5 + l      ,                                                      (169) 

                                                                       Mser 
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sadac Mser aris momenti, romelsac aitans elementis kveTi simtkiceze 
gaangariSebis mixedviT, rodesac armaturisa da betonis saangariSo 
winaRobebi aRebulia meore jgufis zRvruli mdgomareobebisaTvis; 

l – koeficienti, romelic miiReba toli:  
datvirTvis araxangrZlivi moqmedebisas perioduli profilis 
armaturisaTvis – 0,6; 
 igive, gluvi armaturisaTvis – 0,7; 
datvirTvis xangrZlivi moqmedebisas armaturis profilisagan 
damoukideblad – 0,8. 

konstruqciebisaTvis, romlebic gaiangariSeba gamZleobaze, s koeficientis 
mniSvneloba yvela SemTxvevaSi miiReba 1,0-is toli.  

4. 1/r sruli simrude gaWimul zonaSi bzarebiani ubnebisaTvis unda 
ganisazRvros formuliT 

 
                                  1            1             1          1          1  

                                       =       –       +      –      ,                                       (170) 

                                   r             r   1         r   2      r   3       r   4 
 
      1                        

sadac          aris simrude mTliani datvirTvis araxangrZlivi 

           r   1   
moqmedebisagan, romelzec warmoebs deformaciebze gaangariSeba m.4 p.24-29-is 
miTiTebebis Tanaxmad; 
 

       1                        

                          - simrude mudmivi da xangrZlivi datvirTvis araxangrZlivi 

           r   2   
moqmedebisagan; 

          1                        

                          - simrude mudmivi da xangrZlivi datvirTvis xangrZlivi 

           r   3   
moqmedebisagan; 

          1                        

                          - simrude, romelic ganpirobebulia elementis azneqiT  

           r   4   
betonis Seklebisa da cocvadobis gamo, winaswar momkumSavi Zalis 
moqmedebisas da ganisazRvreba (158) formuliT m.39 p.2-is  miTiTebis 
Tanaxmad. 

 1               1              1 

     ,          da          simrudeebi ganisazRvreba (160) formulis mixedviT, 
             r   1           r   2                  r   3 
                                
            1        1    

 amasTan        da       gamoiTvleba s da  mniSvnelobebisaTvis, romlebic  

             r    1           r    2                                                                       1 

Seesabameba datvirTvis araxangrZliv moqmedebas, xolo       gamoiTvleba s                                                                     

                                                                                                                         r   3 

da  mniSvnelobebisaTvis, romlebic pasuxoben datvirTvis xangrZliv 
moqmedebas.  
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    1     1    

Tu  da    mniSvnelobebi aRmoCnda uaryofiTi, isini miiReba nulis toli. 
        r   2       r   3       
 
muxli 41. CaRunvebis gansazRvra 

1. m CaRunva, romelic Runvis deformaciiT aris ganpirobebuli, 
ganisazRvreba formuliT 

 
                                l              1 

                  m =     ∫   Mx             d  x,                                                                      (171) 

                               
o
               r       x           

              
sadac Mx aris mRunavi momenti x kveTSi erTeuli Zalis moqmedebisagan, 
romelic modebulia elementis dasadgeni gadaadgilebis mimarTulebiT 
malis x kveTSi, romlisTvisac ganisazRvreba CaRunva; 

 
 1 

  r  x – elementebis sruli simrude x kveTSi im datvirTvisagan, 
romlisTvisac ganisazRvreba CaRunva; 1/r mniSvneloba ganisazRvreba (155) da 
(170) formulebis mixedviT Sesabamisad ubzaro da bzariani ubnebisaTvis; 
1/r-is niSani miiReba simrudis epiuris Sesabamisad. 
mudmivi kveTis winaswar dauZabavi Runvadi elementebisaTvis, romelTac 
yovel ubanze, romlis farglebSic mRunavi momenti ar icvlis niSans, 
gaWimul zonaSi gaaCniaT bzarebi, dasaSvebia simrude gamoiTvalos yvelaze 
ufro daZabuli kveTisaTvis da es simrude am ubnis danarCeni kveTebisaTvis 
miiReba cvladad mRunavi momentis mniSvnelobaTa proporciulad (nax. 21) 

 

 
 

nax. 21 mRunavi momentebisa da simrudis epiurebi mudmivi kveTis 
rkinabetonis elementebisaTvis 

a) datvirTvis ganlagebis sqema; b) mRunavi momentebis epiura;        
g) simrudis epiura 

 
2. Runvadi elementebisaTvis, rodesac l / h < 10, aucilebelia ganivi 

Zalebis gavlenis gaTvaliswineba maT CaRunvaze. am SemTxvevaSi sruli ftot 

CaRunva tolia CaRunvaTa jamisa tot = m + q, romelic gamowveulia 
Sesabamisad fm Runvis deformaciiT da fq Zvris deformaciiT.  

3. CaRunva q, romelic Zvris deformaciiTaa ganpirobebuli, 
ganisazRvreba formuliT  

                                l                

                  q =     ∫   Qx     x  d x,                                                                               (172) 

                               
o
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sadac Qx – aris ganivi Zala x kveTSi, erTeulovani Zalisagan, romelic 
moqmedebs dasadgeni gadaadgilebis mimarTulebiT da modebulia im kveTSi, 
sadac ganisazRvreba CaRunva; 

x - Zvris deformacia x kveTSi, romelic ganisazRvreba formuliT 
 

                                                1,5 Qx b2 

                                   x   =     crc,                                                            (173) 

                                                  G b ho 

 

aq Qx aris ganivi Zala x kveTSi gare datvirTvebis moqmedebisagan; 
G – betonis Zvris moduli (ix. m.8 p.7); 

b2 - koeficienti, romelic iTvaliswinebs betonis xangrZlivi cocvadobis 
gavlenas da miiReba 32-e cxrilis mixedviT; 

crc - koeficienti, romelic iTvaliswinebs bzarebis gavlenas Zvris 
deformaciebze da miiReba toli: elementis ubnebze, sadac ar arsebobs 
elementis grZivi RerZisadmi normaluri da daxrili bzarebi – 1,0; ubnebze, 
sadac arsebobs mxolod normaluri an normaluri da daxrili bzarebi – 
formulis mixedviT 

                                                3 Eb Jred          1 

                                   crc =              ,                                                       (174) 

                                                  Mx                   r   x 
             1 

sadac Mx,                     - aris Sesabamisad momenti gare  datvirTvebisagan da 
             r     x  

 

sruli simrude x kveTSi im datvirTvisagan, romlis moqmedebazec 
ganisazRvreba CaRunva. 

4. 25 sm-ze naklebi sisqis mTliani filebisaTvis (garda konturze 
dayrdnobilisa), romlebic daarmaturebulia brtyeli badeebiT da gaWimul 
zonaSi gaaCniaT bzarebi, gamoTvlili CaRunvebi mravldeba [ho / (ho – 0,7)]3 

 

koeficientze, romelic miiReba ara umetes 1,5, sadac ho-sm-Sia. 
5. erTrigad daarmaturebuli elementebis gaangariSebisas (nax. 22) 

sasruli elementebis meTodiT (an sxva maTematikuri meTodebiT) (160) 
formulis magier dasaSvebia gamoyenebul iqnas fizikur damokidebulebaTa 
simetriuli sistema Semdegi saxiT: 

 

 

                                1  

                                 =  B11 M + B12 N; 

                                 r                                                                                                     (175) 

 

                                o  =  B12 M + B22 N; 

 
sadac,  
                      M = Mact + P eop;                                                                           (176) 

                                           

                                             N = + Nact – P;                                                                              (177) 
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                                        1                          b                            s 

                         B11 =             +       ;                               (178)  

                                  (zs + zb)
2
        (f + )  b ho Eb               Es As 

 

 

                                        1                  s  zb                         b  Zs                           

                         B12 =           –          ;                              (179)  

                                  (zs + zb)
2
          Es As          (f + )  b ho Eb                

 

 

                                        1                          b zs
2
                   s zb

2
 

                         B22 =              +      ;                                  (180)  

                                  (zs + zb)
2
        (f + )  b ho Eb              Es As 

 

 

                                                                  = 2                                                                        (181) 

 

 

o  - wagrZeleba an damokleba y RerZis gaswvriv; 
Mact - gansaxilveli kveTis erT mxares mdebare gare Zalebis momenti Yy 

RerZis mimarT; 
Nact - gare grZivi Zala, romelic y RerZis donezea modebuli da miiReba 
gaWimvis “plus” niSniT; 
zs, zb - manZilebi y RerZidan Sesabamisad gaWimul armaturasa da SekumSul 
betonSi ZalvaTa tolqmedis modebis wertilamde; 

 - ganisazRvreba m.40p.2-is miTiTebebis Tanaxmad; 

 - koeficienti, romelic miiReba 33-e cxrilis mixedviT; 

f - koeficienti, romelic ganisazRvreba (164) formuliT kveTis SekumSul 
zonaSi mdebare armaturis gauTvaliswineblad; 

s - ganisazRvreba m.40p.3-is miTiTebebis Tanaxmad; 

b - ganisazRvreba m.40p.1-is miTiTebebis Tanaxmad; 
saangariSo sqemis moxerxebulobidan gamomdinare, y RerZi ganlagdeba 
kveTis muSa simaRlis farglebSi. Tu y RerZi gavlebulia kveTis 
SekumSuli zonis farTobis simZimis centris zemoT, zb sidide miiReba 
uaryofiTi. 
 
 

                          
 
 

nax. 22. ZalvaTa sqema da ZabvaTa epiura elementis grZivi RerZis mimarT 
normalur kveTSi, erTrigad daarmaturebuli elementis deformaciebis 

mixedviT gaangariSebisas 
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(176) formulaSi meore SesakrebisaTvis “minus” niSani miiReba, Tu P Zala 
modebulia y RerZis qvemoT; Tu P Zala modebulia y RerZis zemoT, 
miRebuli unda iqnes "plus" niSani. 
(177) formulaSi pirveli SesakrebisaTvis “plus” niSani miiReba, Tu Nact 
Zala gamWimavia, xolo “minus” niSani – Tu Nact Zala mkumSavia.  

6. mravalrigad daarmaturebuli elementebis gaangariSebisas (nax. 23) 
gamoyenebuli unda iqnes fizikur damokidebulebaTa Semdegi saxis zogadi 
sistema: 

 
 
                                                       1 

                                       M = D11   + D12 o 

                                                        r 

                                                                                                                                         (182) 

                                                      1 

                                       N = D12   + D22 o 

                                                       r 
 
sadac,  
 

 n     Esi                   k                                            bhoEb   

  D11 =         Asi z
2

si  +   Esj Asj  z
2

sj  + (f + 1)  zb
2
;                                   (183) 

i=1   si                   j=1                                            b  

 

                                                                                    

 n     Esi                   k                                            bhoEb   

  D12 =         Asi zsi  +   Esj Asj  zsj  + (f + 1)   zb;                                      (184) 

i=1   si                  j=1                                             b  

 

 
 

 n     Esi               k                                     bhoEb  

  D22 =         Asi   +   Esj Asj  + (f + 1)  ;                                                    (185) 

i=1   si              j=1                                      b   

 

 

i aris grZivi gaWimuli armaturis Reros rigiTi nomeri; 
j - igive, SekumSuli armaturisaTvis;  

1  - kveTis SekumSuli zonis fardobiTi simaRle, romelic tolia 1 = x / ho1; 

f  - gamoiTvleba (164) formuliT S armaturis gaTvaliswinebis gareSe; 
zsi, zsj - manZilebi i da j armaturebis simZimis centridan y RerZamde. 

(184) formulaSi zsi, zsj, zb mniSvnelobebi miiReba dadebiTi, Tu isini 
gadaizomebian y RerZis qvemoT. winaaRmdeg SemTxvevaSi, isini miRebul unda 
iqnes uaryofiTi niSniT. 

 



  

 110 

           
 
 
 

nax. 23. mravalrigad daarmaturebuli elementis Zalvebis sqema da 
Zabvebis epiura grZivi RerZis mimarT normalur kveTSi deformaciebis 

mixedviT  gaangariSebisas 
 
 
 

1 da si mniSvnelobebi (183)-(185) damokidebulebebisaTvis dasaSvebia 
ganisazRvros m.40 p.2 da 3-is miTiTebaTa Tanaxmad, mxolod saangariSo 
formulebSi ho unda Seicvalos ho1-iT,  

 
 
                                            hoi – 1,3 x                                                                   

As unda Seicvalos    Asi      sididiT (-s gansazRvrisas)  , 
                                                        ho1 - 1,3 x                                                                    

 

 

                                                                                ho1 

xolo   m   unda Seicvalos     mi  =  m        sididiT. 
                                                                     hoi 

                                                                                             
 
 

Tavi V 
 

konstruqciuli moTxovnebi 
 

muxli 42.   elementebis kveTis umciresi zomebi 
1. betonisa da rkinabetonis elementebis kveTis minimaluri zomebi, 

romlebic ganisazRvreba moqmedi Zalvebis da Sesabamis zRvrul 
mdgomareobaTa jgufebis mixedviT, gaangariSebis safuZvelze unda 
dainiSnos ekonomikuri moTxovnebis, saWiro sayalibe formebisa da 
daarmaturebis unifikaciis aucileblobis, agreTve konstruqciebis 
damzadebis miRebuli teqnologiis pirobebis gaTvaliswinebiT. garda amisa, 
miRebul unda iqnes rkinabetonis konstruqciebis elementebis kveTis iseTi 
zomebi, rom dakmayofildes kveTSi armaturis ganlagebisa (betonis damcavi 
Sreebis sisqeebi, Reroebs Soris manZilebi da a.S.) da armaturis 
daankerebis moTxovnebi. 
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2. monoliTuri filebis sisqe miRebul unda iqnes aranakleb, mm-iT: 
a) saxuravebisaTvis ……. 40; 

b) sarTulTSorisi gadaxurvisaTvis sacxovrebel da sazogadoebriv 
SenobebSi ……. 50; 

g) sarTulTSorisi gadaxurvisaTvis sawarmoo SenobebSi…. 60; 
d) msubuqi betonis filebisaTvis B7,5 da masze dabali klasis 

betonisagan, yvela SemTxvevaSi ….. 70.  
      3. asawyobi filebis minimaluri sisqe unda ganisazRvros damcavi 
betonis Sris saWiro sisqis uzrunvelyofisa da filis sisqeSi armaturis 
ganlagebis pirobebidan gamomdinare (ix. m.4 3 p.1-7 da m.44 p.1da2). 
      4. garecentrulad SekumSuli elementebis kveTebis zomebi ise unda 
dainiSnos, rom maTi moqniloba lo / i nebismieri mimarTulebiT ar 
aRematebodes: 

a) rkinabetonis elementebisaTvis mZime, wvrilmarcvlovani da msubuqi 
betonisagan … 200; 
b) svetebisaTvis, romlebic SenobaTa elementebs warmoadgenen … 120; 

g) betonis elementebisaTvis mZime, wvrilmarcvlovani, msubuqi da 
daforovnebuli betonisagan …. 90; 

d) betonis da rkinabetonis elementebisaTvis ujredovani betonisagan 
…. 70. 

 
muxli 43.   betonis damcavi Sre 

1.  muSa armaturis damcavi betonis Sre unda uzrunvelyofdes 
betonisa da armaturis erTobliv muSaobas konstruqciis muSaobis yvela 
stadiaze, agreTve armaturis dacvas gare atmosferuli, temperaturuli da 
sxva msgavsi zemoqmedebisagan.  

2. grZivi muSa armaturisaTvis (dauZabavi da sabjenebze daWimvis gziT 
daZabuli) damcavi Sris sisqe unda iyos aranakleb Reros an bagiris 
diametrisa da aranaklebi: 
filebSi da kedlebSi sisqiT, mm: 
100-mde CaTvliT – 10; 
100-ze meti – 15; 
koWebSi da wiboebSi simaRliT, mm: 
250-ze naklebi – 15; 
250 da meti – 20; 
svetebSi – 20; 
saZirkvlis koWebSi – 30 
saZirkvlebSi: 
asawyobSi – 30; 
monoliTurSi, romelsac gaaCnia betonis momzadeba – 35; 
monoliTurSi, romelsac ar gaaCnia betonis momzadeba – 70. 
B7,5 da ufro dabali klasis daforovnebuli da msubuqi betonebisagan 
damzadebul erTfenovan konstruqciebSi damcavi Sre unda Seadgendes 
aranakleb 20 mm, xolo gare sakedle panelebSi (faqturis Sris gareSe) – 
aranakleb 25 mm-sa.  
ujredovani betonis erTfenovan konstruqciebSi damcavi Sre yvela 
SemTxvevaSi miiReba aranakleb 25 mm-sa. 

3. ganivi, gamanawilebeli da konstruqciuli armaturis damcavi 
betonis Sris sisqe miiReba aranakleb aRniSnuli armaturis diametrisa da 
aranakleb, mm-iT: 
250 mm-ze naklebi simaRlis ganivkveTiani elementebisaTvis – 10; 
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250 mm-is toli da meti simaRlis ganivkveTiani elementebisaTvis – 15. 
B7,5 da ufro dabali klasis msubuqi da daforovnebuli betonebis 
elementebSi da ujredovani betonebis elementebSi kveTis simaRlis 
miuxedavad, ganivi armaturis damcavi betonis Sris sisqe miiReba aranakleb 
15 mm-isa. 

4. winaswar daZabuli elementebis boloebSi, Zabvebis gadacemis 
zonaSi (ix. m.10 p.7), damcavi betonis Sris sisqe unda Seadgendes aranakleb: 
A-IV, A-IIIB klasis Rerovani armaturisaTvis – 2 d; 
A-V, A-VI, AT-VII klasis Rerovani armaturisaTvis – 3d; 
armaturis bagirebisaTvis – 2d (aq d mm-Sia). 

garda amisa, damcavi betonis Sre elementis sigrZis miTiTebul monakveTze 
unda iyos aranaklebi 40 mm-sa yvela klasis Rerovani armaturisaTvis da 
aranaklebi 20 mm - saarmaturo bagirebisaTvis. 
sayrdenTan ganlagebul kveTebSi damcavi betonis Sre, ankerebiani an 
uankero daZabuli armaturisaTvis, dasaSvebia dainiSnos iseTive, rogorc 
malSi, Semdeg SemTxvevebSi:  

a) winaswar daZabuli elementebisaTvis sayrdeni Zalvebis Seyursulad 
gadacemisas, rodesac arsebobs foladis sayrdeni detali da iribi 
armatura (SeduRebuli ganivi badeebi an grZiv armaturas garsmovlebuli 
caluRebi), m.52 p.9-is miTiTebebis Tanaxmad; 

b) filebSi, panelebSi, fenilebSi da eleqtrogadamcemi xazebis 
sayrdenebSi pirobiT, rom maT boloebze mowyobilia damatebiTi ganivi 
armatura (gobisebri SeduRebuli badeebi an daxuruli caluRebi), 
gaTvaliswinebuli m.52 p.9-is miTiTebebis mixedviT. 

5. winaswar daZabul elementebSi, betonze daWimuli da arxebSi 
ganlagebuli grZivi armaturiT, manZili elementis zedapiridan arxis 
Ziramde unda iyos aranaklebi 40 mm-sa da aranaklebi arxis siganisa. garda 
amisa, miTiTebuli manZili elementis gverdiT waxnagamde unda iyos 
aranaklebi arxis simaRlis naxevrisa. 
daZabuli armaturis ganlagebisas RarebSi an elementis kveTis garedan, 
damcavi betonis Sris sisqe, romelic warmoiqmneba torkretirebis Sedegad 
an raime sxva xerxiT, miiReba aranakleb 20-mm-sa. 

6. mTliani armaturis Reroebis, badeebis an karkasebis yalibebSi 
Tavisuflad Cawyobis mizniT, romlebic gaimarTebian nakeTobis mTel 
sigrZeze an siganeze, maTi boloebi daSorebuli unda iyos elementis 
waxnagebidan: 9 metramde nakeTobis Sesabamisi zomisas – 10 mm, 12 m-de – 15 
mm, xolo 12 m zeviT – 20 mm-iT. 

7. wriuli (rgolisebri) an kolofisebri kveTis Rrutanian 
elementebSi manZili grZivi armaturis Reroebidan betonis Sida 
zedapiramde unda akmayofilebdes m.43 p.2,3 -is moTxovnebs. 

 
 

muxli 44.     minimaluri manZilebi armaturis Reroebs Soris 
1. armaturis Reroebs Soris (an arxebis garsebs Soris) manZili SuqSi 

kveTis siganeze da simaRleze unda uzrunvelyofdes betonisa da 
armaturis erTobliv muSaobas da unda iniSnebodes dabetonebis 
moxerxebulobisa da betonis narevis gamkvrivebis pirobebis 
gaTvaliswinebiT; winaswar daZabuli konstruqciebisaTvis gaTvalis-
winebuli unda iyos agreTve betonis adgilobrivi mokumSvis xarisxi da 
damWim mowyobilobaTa gabaritebi (domkratebis, momWerebis da a.S.). 
elementebSi, romlebic mzaddeba vibroStampvis manqanebis an xiSta 
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vibratorebis daxmarebiT, uzrunvelyofil unda iqnes am manqanebis 
elementebis an betonis narevis gamamkvrivebeli vibratorebis Tavisufali 
gavla armaturis Reroebs Soris. 

2. manZili SuqSi dauZabavi an sabjenebze daWimuli daZabuli 
armaturis grZiv calkeul Reroebs Soris, agreTve mezobeli SeduRebuli 
brtyeli karkasebis grZiv Reroebs Soris, miiReba aranaklebi Reroebis 
udidesi diametrisa da agreTve: 

a) Tu Reroebi dabetonebis dros ganlagebulni arian 
horizontalurad an daxrilad: aranaklebi 25 mm – qveda armaturisTvis, 
aranaklebi 30 mm – zeda armaturisTvis. qveda armaturis ganlagebisas 
simaRleze orze met rigSi, Reroebs Soris manZili horizontaluri 
mimarTulebiT (qveda ori rigis garda) miiReba aranaklebi 50 mm;  

b) Tu Reroebi dabetonebis dros ganlagdebian vertikalurad – 
aranakleb 50 mm; betonis Semvsebis dafraqciebis sistematuri kontrolisas 
es manZili SeiZleba Semcirdes 35 mm-mde, magram amave dros ar unda iyos 
naklebi betonis msxvili Semvsebis yvelaze didi zomis 1,5-sa. SezRuduli 
pirobebis SemTxvevaSi dasaSvebia armaturis Reroebis ganlageba 
Sewyvilebulad (maT Soris RreCos gareSe). elementebSi, betonze daWimuli 
winaswar daZabuli armaturiT (garda uwyvetad daarmaturebuli 
konstruqciebisa), armaturis arxebs Soris manZili SuqSi unda iyos 
aranaklebi arxis diametrisa da, yovel SemTxvevaSi, aranaklebi 50 mm-sa. 
(SeniSvna: perioduli profilis Reroebs Soris manZili SuqSi miiReba 
nominaluri diametris mixedviT, Sverilebisa da wiboebis 
gauTvaliswineblad). 

 
 

muxli 45. dauZabavi armaturis daankereba 
1. perioduli profilis Reroebi, agreTve gluvi Reroebi, 

gamoyenebuli SeduRebul karkasebSi da badeebSi, mzaddeba boloebze 
kauWis gareSe. gaWimuli gluvi Reroebis boloebi Sekrul karkasebSi da 
badeebSi mTavrdeba kauWiT, TaTebiT an maryuJiT. 

2. gaWimuli da SekumSuli armaturis grZivi Reroebi gadayvanili 
unda iqnes elementis grZivi Reroebis marTobul im kveTis iqiT, romelSic 
isini gaTvaliswinebuli arian sruli saangariSo winaRobiT, manZilze, 
sigrZiT aranakleb lan, romelic ganisazRvreba formuliT 

 
 
                                                            Rs 

                                      lan =     an            +   an       d ,                                       (186) 

                                                             Rb 
 
 

magram aranakleb lan =  an  d,  

sadac an  ,   an      da     an–is sidideebi, agreTve lan –is dasaSvebi minimaluri 
sidide ganisazRvreba 35-e cxrilis mixedviT. amasTan, gluvi armaturis 
Reroebi unda dabolovdes kauWebiT an Camagrebis sigrZeze unda hqondes 
miduRebuli ganivi armatura. Rb sidideSi dasaSvebia Setanil iqnes betonis 

muSaobis pirobebis koeficientebi garda b2–sa.  
wvrilmarcvlovani b jgufis betonisagan damzadebuli elementebisaTvis, 
(186) formuliT gamoTvlili lan-is mniSvneloba unda gadiddes: gaWimuli 
betonebisaTvis 10 d-iT da 5 d – SekumSulisaTvis.  im SemTxvevaSi, rodesac 
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saankero Reroebi ganivkveTis farTobis maragiTaa dayenebuli, vidre es 
saWiro iyo simtkicis mixedviT gaangariSebisas (mTliani saangariSo 
winaRobis Sesabamisad), dasaSvebia (186) formuliT gamoTvlili daankerebis 
sigrZis Semcireba gaangariSebiT saWiro da faqtobriv gamoyenebuli 
armaturis ganivkveTis farTobebis fardobaze gamravlebiT. Tu 
gaangariSebiT dadgenilia, rom saankero Reroebis gaswvriv warmoiqmneba 
bzarebi betonis gaWimvisagan, maSin Reroebi Camagrebuli unda iqnes 
betonis SekumSul zonaSi lan sigrZeze, romelic gamoiTvleba (186) 
formuliT. rodesac miTiTebuli moTxovnebis Sesruleba SeuZlebelia, 
miRebuli unda iqnes zomebi grZivi Reroebis daankerebisaTvis, gansaxilvel 
kveTSi maTi mTliani saangariSo winaRobiT muSaobis uzrunvelsayofad 
(iribi armaturis dayeneba, armaturis Reroebis boloebze saankero 
firfitebis an Casatanebeli detalebis miduReba, saankero Reroebis 
aRunva), amasTan lan sidide ar unda iyos 10d-ze naklebi. Casatanebeli 
detalebisaTvis gaTvaliswinebul unda iqnes Semdegi Taviseburebani: 
gaWimuli saankero Reroebis sigrZe maTi Camagrebisas gaWimul an SekumSul 

betonSi, rodesac bc / Rb > 0,75 an bc / Rb < 0,25 ganisazRvreba (186) formuliT, 

sadac an  ,   an      da     an miiReba 35-e cxrilis  1a poziciis Sesabamisad. sxva 

SemTxvevebSi es sidideebi miiReba 35-e cxrilis 1b poziciis mixedviT. aq bc 

mkumSavi Zabvaa betonSi moqmedi ankeris Rerosadmi marTobulad da 
ganisazRvreba, rogorc drekadi masalebisaTvis dayvanili kveTis mixedviT 
mudmivmoqmedi datvirTvebisagan, datvirTvis mixedviT saimedoobis 

koeficientis f  = 1,0 pirobiT.  
Casatanebeli detalebis ankerebis Reroebze gamWimi da Zvris Zalvebis 

moqmedebisas, (186) formulis marjvena mxare mravldeba  koeficientze, 
romelic gamoiTvleba formuliT  

 

 

                                                                     0,3  

                                                bc =        + 0,7 ,                                      (187) 

                                                            1 + Qan1 / Nan1  

 

sadac Nan1 , Qan1– Sesabamisad gamWimi da Zvris Zalvebia ankeris ReroebSi.  
 

 
cxrili 35 

dauZabavi armaturis muSaobis 
pirobebi 

daankerebis koeficientebi dauZabavi 
armaturisaTvis 

perioduli profilis gluvi 

an  an  an lan, mm an  an  an lan,  mm 
  aranakleb  aranakleb 

1. armaturis Camagreba: 
a) gaWimulisa gaWimul betonSi 
b) SekumSuli an gaWimulisa 
SekumSul betonSi  

 
0,70 
 

0,50 

 
11 
 
8 

 
20 
 
12 

 
250 
 

200 

 
1,20 
 

0,80 

 
11 
 
8 

 
20 
 
15 

 
250 
 

200 
2. armaturis pirapirebi pir-
gadadebiT: 
a) gaWimul betonSi 
b) SekumSul betonSi  

 
 

0,90 
0,65 

 
 
11 
8 

 
 
20 
15 

 
 

250 
200 

 
 

1,55 
1,00 

 
 
11 
8 

 
 
20 
15 

 
 

250 
200 
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amasTan, ankerebis Reroebis sigrZe unda iyos aranaklebi lan-is minimaluri 
mniSvnelobisa, am muxlis moTxovnebis Tanaxmad.  
A-I klasis gluvi armaturis ankerebis gamoyeneba misaRebia mxolod maTi 
boloebis gaZlierebis SemTxvevaSi firfitebiT, gamotvifruli TavebiT da 
zomamokle ganivi ReroebiT. aseTi ankerebis sigrZe ganisazRvreba betonis 
amoxleCaze da Telvaze gaangariSebiT. zemoxsenebuli foladisagan 
kauWebiT daboloebuli ankerebis gamoyeneba dasaSvebia konstruqciuli 
detalebisaTvis. 

3. armaturis yvela grZivi Reros daankerebis uzrunvelyofisaTvis, 
romelTa gadayvana xdeba sayrdenis kidis iqiT, Runvadi elementebis 
ganapira Tavisufal sayrdenebze unda Sesruldes Semdegi moTxovnebi: 

a) Tu sruldeba m.21 p.4-is pirobebi, gaWimuli Reros gadaSorebis 
sigrZe Tavisufali sayrdenis Sida kidis iqiT unda Seadgendes aranakleb 
5d; 

b) Tu ar sruldeba m.21 p.4-is pirobebi, Reroebis gadaSorebis sigrZe 
Tavisufali sayrdenis Sida kidis iqiT unda udrides aranakleb 10d; 
daankerebis zonis lan sigrZe napira Tavisufal sayrdenze, sadac  qveiTdeba 
armaturis saangariSo winaRoba (ix. m.10 p.5da cxrili 22) ganisazRvreba m.45 
p.2da cxrili 35-is poz. 1-b miTiTebebis Tanaxmad.  
iribi armaturis arsebobis SemTxvevaSi daankerebis zonis sigrZe mcirdeba 

koeficient an-is gayofiT 1 + 12 sidideze da an koeficientis 

SemcirebiT 10 b / Rb sididiT. 

 daarmaturebis moculobiTi koeficientia, romelic gamoiTvleba: 
SeduRebuli badeebis gamoyenebisas – formuliT (49) (ix. Mm.17p.4);  
momvlebi caluRebisa – formuliT 

 
                                                                  ASW 

                                                       =        ,  

                                                                   2as    

 

sadac, ASW elementis waxnagebTan ganlagebuli momvlebi caluRis 
ganivkveTis farTobia; 

yvela SemTxvevaSi     mniSvneloba miiReba ara umetes 0,06.  

sayrdenze betonis b  kumSvis Zabvebi ganisazRvreba sayrdeni reaqciis 
gayofiT elementis dayrdnobis farTobze da miiReba ara umetes 0,5 Rb. 
iribi daarmatureba vrceldeba daankerebis zonis sigrZeze, elementis 
torsidan sayrdenTan uaxloes normalur bzaramde.  
Reroebis gadaSoreba sayrdenis Sida kidis iqiT mcirdeba am muxlis 
mixedviT saWirosTan SedarebiT, Tu sidide lan < 10 d da miiReba lan-is toli, 
magram aranakleb 5 d. am SemTxvevaSi, da agreTve, rodesac Reroebis 
boloebi saimedod mieduReba daankerebuli foladis Casatanebel 
detalebs, grZivi armaturis saangariSo winaRoba sayrden ubanze ar 
mcirdeba. 
 

 
muxli 46. elementebis grZivi daarmatureba 
1. grZivi armaturis kveTis farTobi rkinabetonis elementebSi miiReba 

aranakleb 36-e cxrilSi miTiTebulisa. 
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cxrili 36 
 

armaturis muSaobis pirobebi 
grZivi armaturis minimaluri kveTis 
farTobi rkinabetonis elementebSi, 

betonis kveTis farTobis %-i 

1. S armatura Runvad da agreTve 
garecentrulad gaWimul elementebSi, 
grZivi Zalis kveTis muSa simaRlis 
farglebs gareT mdebareobisas 

0,05 

2. S, S armatura garecentrulad 
gaWimul elementebSi, grZivi Zalis S  

da  S armaturebs Soris mdebareobisas 

0,05 

3. S, S armatura garecentrulad 
SekumSul elementebSi, rodesac  
lo / i < 17 

17   lo / i   35 

35 <  lo / i   83 
lo / i  > 83  

 
 

0,05 
0,10 
0,20 
0,25 

SeniSvna. armaturis minimaluri kveTis farTobi, moyvanili winamdebare cxrilSi, 
miekuTvneba betonis kveTis farTobs, romelic tolia sworkuTxa kveTis siganis an 
T-sebri kveTis wibos siganis namravlisa kveTis muSa ho simaRleze. elementebSi, 
romelTa grZivi armatura Tanbradaa ganlagebuli kveTis konturze, agreTve 
centrulad gaWimul elementebSi, miTiTebuli minimaluri daarmaturebis sidide 
miekuTvneba betonis kveTis mTlian farTobs.  

 
elementebSi, romelTa grZivi armatura Tanabradaa ganlagebuli kveTis 
konturze, agreTve centrulad gaWimul elementebSi, mTeli grZivi 
armaturis kveTis minimaluri farTobi miRebuli unda iqnes 36 cxrilSi 

mocemul sidideebze orjer meti. S da S armaturis Semcvelobis 
minimaluri procenti garecentrulad SekumSul elementebSi, romelTa 
zidvis unari saangariSo eqscentrisitetisas 50%-ze naklebadaa 
gamoyenebuli, moqnilobis miuxedavad miiReba 0,05-is toli. 36 cxrilis 
moTxovnebi ar vrceldeba daarmaturebaze, romelic ganisazRvreba 
elementis gaangariSebiT transportirebisa da agebis stadiaze; am 
SemTxvevaSi armaturis kveTis farTobi ganisazRvreba mxolod simtkiceze 
gaangariSebiT. Tu gaangariSebiT dadgenilia, rom elementis zidvis unari 
amoiwureba betonis gaWimul zonaSi bzarebis warmoqmnasTan erTdroulad, 
maSin gaTvaliswinebul unda iqnes m.4 p.23-is  moTxovnebi, dadgenili 
sustad  daarmaturebuli elementebisaTvis. winamdebare muxlis moTxovnebi 
ar gaiTvaliswineba filebisa da panelebis konturze gansaTavsebeli 
armaturis ganivkveTis farTobis daniSvnisas filebis (panelebis) sakuTar 
sibrtyeSi Runvaze gaangariSebis dros. 

2. SekumSuli elementis grZivi Reroebis diametri, mm, ar unda 
aRematebodes, betonisaTvis: 

a) mZime da wvrilmarcvlovani: 
a.a) B 25 klasze naklebi  – 40; 
b) msubuqi da daforovnebuli, klasebisaTvis:   
b.a) B 12,5 da naklebi – 16; 
b.b) B15-B25 – 25; 
b.g) B30 da meti – 40; 
g) ujredovani, klasebisaTvis: 
g.a) B10 da naklebi – 16; 
g.b) B12,5 -B15 – 20. 
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3. msubuqi betonebisagan damzadebul Runvad elementebSi A-IV da 
dabali klasis armaturis gamoyenebisas, grZivi Reroebis diametri, mm, ar 
unda aRematebodes betonis klasebis mixedviT: 

a) B12,5 da naklebi – 16; 
b) B15-B25 – 25; 
g) B30 da meti – 32. 
4. ufro maRali klasis armaturisaTvis ReroTa zRvruli diametrebi 

SeTanxmebul unda iqnes dadgenili wesis mixedviT. B10 da ufro dabali 
klasis ujredovani betonisagan damzadebul Runvad elementebSi grZivi 
armaturis diametri ar unda aRematebodes 16 mm. garecentrulad SekumSuli 
elementebis grZivi Reroebis diametri monoliTur konstruqciebSi unda 
iyos aranakleb 12 mm-sa. 

5. garecentrulad SekumSul xazovan elementebSi grZivi armaturis 
Reroebs Soris manZili unda iqnes miRebuli: Runvis sibrtyis marTobuli 
mimarTulebiT ara umetes 400 mm, xolo Runvis sibrtyis mimarTulebiT – 
ara umetes 500 mm. 

6. garecentrulad SekumSul elementebSi, romelTa zidvis unari 
grZivi Zalis mocemuli eqscentrisitetis pirobebSi gamoyenebulia ara 
umetes 50%-iT, agreTve elementebSi, romelTa moqniloba lo / i < 17  
(magaliTad, svetis ZirSi), sadac gaangariSebiT SekumSuli armatura saWiro 
ar aris, xolo gaWimuli armaturis kveTi ar aRemateba 0,3%, dasaSvebia ar 
moewyos Runvis sibrtyis paralelur waxnagebze grZivi da ganivi armatura, 
rac Cveulebriv saWiroa m.46 p.3; m.47 p.1,2 miTiTebebis Tanaxmad. amasTan, 
Runvis sibrtyis perpendikularul waxnagebze daarmatureba warmoebs 
SeduRebuli karkasebiT da badeebiT, damcavi betonis Sris sisqiT 
aranakleb 50 mm da aranakleb grZivi armaturis ori diametrisa. 

7. 150 mm-ze ufro ganier koWebSi grZivi muSa Reroebis raodenoba, 
romelic gadaiyvaneba sayrdenis kidis iqiT, unda iyos aranakleb orisa. 
asawyobi rkinabetonis panelebis, filebis, xSirwibovani gadaxurvis da a.S. 
wiboebSi, romelTa sigane 150 mm da naklebia, dasaSvebia sayrdenamde erTi 
grZivi muSa Reros miyvana. filebSi im grZivi armaturis Reroebs Soris 
manZilebi, romelnic sayrdenis kidis iqiT unda iqnes miyvanili, ar unda 
aRematebodes 400 mm; amasTan, am Reroebis ganivkveTis farTobi filis 1 m 
siganeze unda Seadgendes aranakleb 1/3 filis malSi ganlagebuli 
Reroebis farTobisa, romelic gansazRvrulia udides mRunav momentze 
gaangariSebiT. 300 mm da naklebi simaRlis, mZime betonze damzadebul 
winaswar daZabul Rrutanian (wriuli sicarieleebiT) filebSi sayrdenis 
kidis iqiT misayvan daZabul armaturebs Soris manZili dasaSvebia 
gadiddes 600 mm-mde, Tu filis grZivi RerZisadmi normaluri kveTis 
bzarwarmoqmnis momentis Mcrc sidide, gamoTvlili (125) formuliT, gare 
datvirTvebisagan momentis sididis aranakleb 80% Seadgens, romelic 

miiReba datvirTvis mixedviT saimedoobis koeficientiT f = 1,0. uWri 
filebis SeduRebuli rulonuri badeebiT daarmaturebisas dasaSvebia 
Sualed sayrdenebTan yvela qveda Rero gadayvanil iqnes zeda zonaSi. muSa 
Reroebis RerZebs Soris manZili filis Sua nawilSi da sayrdenze (zemoT) 
unda iyos ara umetes 200 mm, rodesac filis sisqe 150  mm-dea da ara umetes 
1,5 h – 150 mm-ze meti filis sisqisa, sadac h – filis sisqea.  

8. Runvad elementebSi, romelTa kveTis simaRle 700 mm-metia, gverdiT 
waxnagebTan unda ganlagdes konstruqciuli grZivi Reroebi, maT Soris 
manZiliT simaRleze, ara umetes 400 mm-sa da kveTis farTobiT, aranakleb 
betonis kveTis farTobis 0,1%-isa, romlis zomebia elementis simaRleze am 
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Reroebs Soris manZilis toli, siganeze – elementis wibos siganis 
naxevari, magram ara umetes 200 mm-sa. grZivi armaturis SeduRebuli 
pirapirebi ewyoba elementis nebismier kveTSi. amasTan, erT kveTSi erTdeba 
araumetes yoveli meore Rerosi, xolo SeerTebaTa Soris manZili 
elementis sigrZeze Seadgens aranakleb 100 mm. 

 
 

muxli 47.   elementebis ganivi daarmatureba 
1. rkinabetonis elementebis yvela zedapirTan, romlis maxlobladac 

ganlagdeba grZivi armatura, gaTvaliswinebuli unda iqnes ganivi armatura, 
romelic Semoevleba ganapira grZiv Reroebs.amasTan, manZili ganiv Reroebs 
Soris elementis yovel zedapirTan unda iyos ara umetes 600 mm da ara 
umetes elementis waxnagis ormagi siganisa. garecentrulad SekumSul 
elementebSi centrulad ganlagebuli grZivi daZabuli armaturiT (mag. 
ximinjebSi), ganivi armaturis mowyoba saWiro ar aris, Tu ganivi Zalebis 
moqmedebisadmi winaRoba uzrunvelyofili iqneba mxolod betonis mier. 
ganivi armatura dasaSvebia ar moewyos Runvadi elementebis viwro wiboebis 
(150 mm da naklebi siganisa) waxnagebTan, romelTa siganeze Tavsdeba 
mxolod erTi grZivi Rero an SeduRebuli karkasi. garecentrulad 
SekumSul xazovan elementebSi, agreTve Runvad elementebSi, romelTa 
kveTis SekumSul zonaSi gaangariSebiT saWiroa SekumSuli grZivi armatura, 
caluRebi unda ganlagdes Semdeg manZilebze:  
mZime, wvrilmarcvlovani, msubuqi da daforovnebuli betonebisagan 
damzadebul konstruqciebSi: 

roca Rsc    400 mgpa – ara umetes 500 mm da ara umetes: 
Sekruli karkasebisas – 15d, SeduRebuli – 20d; 

roca Rsc  450 mgpa – araumetes 400 mm da ara umetes: 
Sekruli karkasebisas – 12d, SeduRebuli – 15d.  
ujredovani betonisagan damzadebul konstruqciebSi SeduRebuli 
karkasebis gamoyenebisas – ara umetes 500 mm da ara umetes 40d (sadac d – 
SekumSuli grZivi Reroebis umciresi diametri, mm). 
amasTan, ganivi armaturis konstruqciam unda uzrunvelyos SekumSuli 
Reroebis damagreba nebismieri mimarTulebiT maTi gamoburcvisagan. 
garecentrulad SekumSul elementebSi muSa armaturis pirgadadebiT, 
SeduRebis gareSe Sepirapirebis adgilebSi, caluRebs Soris manZili unda 
Seadgendes ara umetes 10 d. Tu elementis gaangariSebiT saWiro SekumSuli 

grZivi S armaturis Semcveloba metia 1,5%, amasTan, Tu elementis mTeli 

kveTi SekumSulia da mTliani S da S armaturis Semcveloba kveTSi 3% 
aRemateba, caluRebis Soris manZili unda iyos ara umetes 10 d da ara 
umetes 300 mm-sa. am muxlis moTxovnaTa Sesrulebis Semowmebisas grZivi 
SekumSuli Reroebi, romlebic gaangariSebiT ar aris gaTvaliswinebuli, 
mxedvelobaSi ar miiReba, Tu am Reroebis diametri ar aRemateba 12 mm da 
damcavi betonis Sris sisqis naxevars. Sekrul karkasebSi caluRebis 
boloebi unda Semoexvios grZivi Reros irgvliv da Sevides betonis 
birTvSi aranakleb caluRis 6 d sigrZiT. amasTan, spiralis gamoyenebisas 
uSualod kvanZTan momijnave kveTSi spirali mijriT orjer daixveva.  

2. Sekruli caluRebis konstruqcia garecentrulad SekumSul 
elementebSi unda iyos iseTi, rom grZivi Reroebi (yovel SemTxvevaSi 
TiTos gamoSvebiT) ganlagdes caluRebis gadaRunvis adgilebSi, xolo es 
gadaRunvebi – ara nakleb 400 mm manZilze  elementis waxnagis siganeze. 
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roca waxnagis sigane 400 mm naklebia da grZivi Reroebis raodenoba am 
waxnagTan ar aRemateba oTxs, daiSveba yvela grZivi Reros erTi caluRiT 
Semowvdoma. garecentrulad SekumSuli elementebis brtyeli SeduRebuli 
karkasebiT daarmaturebisas ori napira karkasi (mopirdapire waxnagebTan 
ganlagebuli) erTmaneTs unda daukavSirdes sivrciTi karkasis 
warmosaqmnelad. amisaTvis karkasis sibrtyis marTobul waxnagebTan unda 
ganlagdes ganivi Reroebi, kontaqturi SeduRebiT SeerTebuli karkasis 
kuTxis grZiv ReroebTan, an sarWebi, romlebic daakavSireben am Reroebs da 
ganlagdebian imave manZilze, rogorc brtyeli karkasebis ganivi Reroebi. 
Tu napira brtyel karkasebs gaaCniaT Sualeduri grZivi Reroebi, maSin 
isini, aranakleb TiTos gamotovebiT, magram ara umetes 400 mm elementis 
waxnagis siganeze, unda SeerTdnen mopirdapire waxnagTan ganlagebul grZiv 
ReroebTan sarWebiT. sarWebi dasaSvebia ar iqnes dayenebuli elementis 
waxnagTan, romlis sigane ar aRemateba 500 mm da Tu grZivi Reroebis 
raodenoba am waxnagTan ar aRemateba 4-s. 

3. garecentrulad SekumSul elementebSi, gaangariSebiT 
gaTvaliswinebuli iribi daarmaturebisas, SeduRebuli badeebis (A-I, A-II,     

A-III klasis armatura diametriT ara umetes 14 mm da Bp-I klasis) an 
dauZabavi spiraluri an rgoluri armaturis saxiT, miRebul unda iqnes:  

a) badis ujredis zomebi – aranakleb 45 mm-sa, magram ara umetes     
elementis kveTis umciresi gverdis 1 / 4 da ara umetes 100 mm; 

b) spiralis daxvevis an rgolebis diametri – aranakleb 200 mm; 
(sworkuTxa spiralebis gverdis zoma aranakleb 200 mm); 

g) badeebis biji aranakleb 60 mm, magram ara umetes elementis kveTis 
umciresi gverdis 1/3 da ara umetes 150 mm-sa; 

d) spiralebis an rgolebis biji – aranakleb 40 mm, magram ara umetes 
elementis kveTis diametris 1/5-sa da ara umetes 100 mm-sa; 

spiralis konstruqciuli TvalsazisiT gamoyenebis SemTxvevaSi spiralis 
biji miiReba ara umetes elementis ganivkveTis zomisa. 
badeebi da spiralebi (rgolebi) unda Semowvdnen mTel grZiv muSa 
armaturas. garecentrulad SekumSuli elementebis boloebis 
gaZlierebisas, iribi armaturis SeduRebuli badeebi elementis torsTan 
unda ganlagdes aranakleb 4 badisa: Tu grZivi armatura gluvia – 
torsidan aranakleb 20d sigrZeze, xolo Tu perioduli profilisaa – 
aranakleb 10d. wriuli da sworkuTxa spiralebiT svetebis gaZlierebisas 
biji miiReba aranakleb 60 mm-sa d ara umetes 100 mm, iseve, rogorc 
SeduRebuli badeebiT gaZlierebis SemTxvevaSi.  

4. Sekrul karkasSi caluRebis diametri, garecentrulad SekumSuli 
xazovani elementebisaTvis, miiReba aranaklebi 0,25d da aranaklebi 5 mm, 
sadac d – grZivi Reroebis udidesi diametria. 
Runvaze momuSave elementebis Sekruli karkasebis caluRebis diametri 
miiReba aranakleb: 
elementis kveTis simaRlisas 800 mm da naklebi – 6 mm;  
igive, meti 800 mm – 8 mm. 
grZivi da ganivi Reroebis diametrebis Tanafardoba SeduRebul badeebsa 
da karkasebSi dgindeba SeduRebis pirobebidan gamomdinare, Sesabamisi 
normatiuli dokumentebis safuZvelze.  

5. 150 mm-ze meti simaRlis koWovan konstruqciebSi, agreTve 300 mm-ze 
meti simaRlis Rrutanian filebSi (an analogiur xSirwibovan 
konstruqciebSi) ganivi armatura unda moewyos.  
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mTlian filebSi simaRlis miuxedavad, 300 mm-ze naklebi simaRlis 
Rrutanian filebSi (an analogiur xSirwibovan konstruqciebSi) dasaSvebia 
ar moewyos ganivi armatura, amasTan, unda dakmayofildes m.21 p.4-Si 
miTiTebuli gaangariSebis moTxovnebi. 

6. m.47 p.5-Si miTiTebul koWur da filisebr konstruqciebSi ganivi 
armatura ewyoba: 
sayrdenebTan mimdinare ubnebze, romelTa sigrZe Tanabrad ganawilebuli 
datvirTvisas malis 1/4 tolia, xolo Seyursuli datvirTvisas – manZilisa 
sayrdenidan uaxloes Seyursul datvirTvamde, magram aranakleb malis 1/4-

sa. ganivi armaturis biji miiReba: rodesac elementis kveTis simaRle 
tolia an naklebi 450 mm –ara umetes h/2 da ara umetes 150 mm; 
xolo rodesac h  > 450 mm – ara umetes h / 3 da ara umetes 500 mm. 
malis danarCen nawilze elementis kveTis 300 mm-ze meti h simaRlisas, 
ganivi armatura ewyoba bijiT ara umetes (3/4) h da ara umetes 500 mm-sa.  

7. ganivi armatura, romelic gankuTvnilia ganivi Zalebis misaRebad, 
boloebiT saimedod unda iyos daankerebuli grZiv armaturaze miduRebis 
gziT, an Sekruli karkasebis gamoyenebisas grZiv armaturaze 
garSemovlebiT, rac uzrunvelyofs SeerTebebis da caluRebis Tanabar 
simtkices. 

8. filebSi, CaWyletis zonebSi ganivi armatura ewyoba bijiT ara 
umetes (1/3) h da ara umetes 200 mm, amasTan, ganivi armaturis ganlagebis 
zonis sigane unda iyos aranaklebi 1,5h (sadac h filis sisqea). aRniSnuli 
armaturis daankereba unda akmayofilebdes m.47 p.7-is moTxovnebs. 

9. svetebis mokle konsolebis ganivi daarmatureba xorcieldeba 
horizontaluri an 450 kuTxiT daxrili caluRebiT.  caluRebis biji unda 
iyos ara umetes h / 4 da ara umetes 150 mm (sadac h – konsolis simaRlea).   

10. elementebSi, romlebic muSaoben Runvaze grexasTan erTad, 
Sekruli karkasebis caluRebi unda iyos daxuruli, boloebis saimedo 
daankerebiT 30 d-s gadidebiT, xolo SeduRebuli karkasebis gamoyenebisas 
orive mimarTulebis yvela ganivi Rero unda mieduRos karkasebis kuTxis 
grZiv Reroebs da Seiqmnas Sekruli konturi. amasTan, unda uzrunvelyofil 
iqnes SeerTebebisa da caluRebis Tanabari simtkice.  

 
muxli 48. armaturisa da Casatanebeli detalebis SeerTebebi SeduRebiT 

1. cxlad glinuli foladis gluvi da perioduli profilis 
armatura, Termulad ganmtkicebuli foladis armatura AT-IIIC da AT-IVC 
klasebisa da Cveulebrivi saarmaturo mavTuli, agreTve Casatanebeli 
detalebi unda mzaddebodes pirobiT, rom Reroebis erTmaneTTan da 
naglinis brtyel elementebTan SeerTebisaTvis gamoiyeneba kontaqturi 
SeduReba – wertilovani da pirapira; dasaSvebia rkaluri SeduRebis 
gamoyeneba – avtomaturi da naxevradavtomaturi, agreTve xeliT rkaluri 
SeduReba m.48 p.5-is Tanaxmad (aucilebeli kontroliT).  gamoWimviT 
ganmtkicebuli A-IIIB klasis armaturis pirapira SeerTebis SeduReba unda 
ganxorcieldes mis ganmtkicebamde. dauSvebelia SeduRebiT SeerTebebi: 
Rerovani cxlad glinuli armaturis: A-IV klasis, Tu igi naxSirbadis 
maRali (0,80%) Semcvelobisaa da legileburia mxolod C kaJbadiT da A-V 
klasis, Termul-meqanikurad ganmtkicebuli armaturis: AT-IV, AT-IVK, AT-V, 
AT-VK, AT-VI, AT-VIK da  AT-VII klasebis, agreTve maRali simtkicis 
mavTulovani armaturisa da bagirebis.  
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2. armaturisa da Casatanebeli detalebis SeduRebiT SeerTebebis 
tipebi da SeduRebis xerxebi unda dainiSnos konstruqciis eqspluataciis 
pirobebis, foladis SeduRebadobis, SeerTebebis teqnikur-ekonomikuri 
maCveneblebis da sawarmo-damamzadeblis teqnologiuri SesaZleblobebis 
gaTvaliswinebiT, saxelmwifo standartebis Sesabamisad. kontaqtur-
wertilovani an rkaluri SeduRebiT ganxorcielebuli jvrisebri 
SeerTebebi, romlebic uzrunvelyofen badeebisa da karkasebis armaturis 
mier aranakleb saangariSo winaRobis sididis Zabvebis miRebas (SeerTebebi 
“normirebuli simtkiciT”), aucileblad unda iqnes miTiTebuli saarmaturo 
nakeTobaTa muSa naxazebSi. SeduRebuli jvaredini SeerTebebi, 
aranormirebuli simtkiciT, gamoiyeneba armaturis nakeTobebis Reroebis 
urTierTganlagebis uzrunvelyofisaTvis, maTi transportirebis, 
dabetonebisa da konstruqciebis damzadebis procesSi. 

3. qarxnul pirobebSi armaturis SeduRebuli badeebis, karkasebis da 
calkeuli Reroebis sigrZeze SeerTebebis Sesrulebisas upiratesad 
gamoyenebul unda iqnes wertilovani kontaqturi da pirapira SeduReba, 
xolo Casatanebeli detalebis damzadebisas –  avtomaturi SeduReba 
flusis qveS T-sebri da kontaqturi reliefuri SeduReba pirgadadebiT 
SeerTebebisaTvis. 

4. saarmaturo nakeTobaTa da asawyob rkinabetonis konstruqciaTa 
montaJisas, pirvel rigSi gamoyenebul unda iqnes SeduRebis naxevrad 
avtomaturi xerxebi, rac SeerTebis xarisxis kontrolis saSualebas 
uzrunvelyofs. 

5. SeduRebisaTvis saWiro mowyobilobis uqonlobisas dasaSvebia 
qarxnul da montaJis pirobebSi Sesruldes Casatanebeli detalebis da 
armaturis jvaredini, pirapira, pirgadadebiT da tesebri SeerTebebi, 
saxelmwifo standartebSi da normatiul dokumentebSi, armaturis da 
Casatanebeli detalebisaTvis, miTiTebuli rkaluri SeduRebis xerxebis, 
maT Soris xeliT SeduRebis, gamoyenebiT. ar daiSveba rkaluri SeduReba 
moWidebiT muSa armaturis Reroebis jvaredin SeerTebebSi. 
simtkicis mixedviT gasaangariSebeli SeerTebis xeliT rkaluri SeduRebis 
gamoyenebiT ganxorcielebis dros, badeebsa da karkasebSi, grZivi da ganivi 
armaturis Reroebis SeerTebebis adgilebSi saWiroa damatebiTi 
konstruqciuli elementebis (Suasadebebi, sakvanZo furclebi, kauWebi da 
a.S.) dayeneba. 

 
muxli 49. dauZabavi armaturis pirapirebi pirgadadebiT (SeduRebis gareSe) 

1. dauZabavi muSa armaturis pirapirebi pirgadadebiT gamoiyeneba 
SeduRebuli da Sekruli karkasebis da badeebis pirapirebisaTvis, amasTan 
muSa armaturis diametri ar unda aRematebodes 36 mm. muSa armaturis 
Reroebis pirgadadebiT ganxorcielebuli pirapirebis ganlageba ar 
daiSveba Runvad da garecentrulad gaWimuli elementebis gaWimul zonaSi, 
armaturis kveTis srulad gamoyenebis adgilebSi. aseTi pirapirebis 
mowyoba ar daiSveba wrfiv elementebSi, romelTa kveTi mTlianad 
gaWimulia (magaliTad, TaRebis SemkoWebSi), agreTve A-IV da ufro maRali 
klasis Rerovani armaturis gamoyenebis yvela SemTxvevaSi. 
 2. gaWimuli an SekumSuli muSa armaturis, agreTve badeebis da 
karkasebis pirapirebs muSa mimarTulebiT unda hqondes gadaSvebis 

(pirgadadebis) sigrZe ℓ aranaklebi ℓan sididisa, romelic ganisazRvreba 
(186) formuliT da cxr. 35-iT. gadaSvebis zonaSi saWiroa caluRebis 
gaxSirebuli ganlageba bijiT aranakleb h / 4-is, 8 ds-is da 100 mm-sa. 
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3. SeduRebuli badeebis da karkasebis pirapirebi, agreTve Sekruli 
karkasebis da badeebis gaWimuli Reroebis pirapirebi pirgadadebiT 
SeduRebis gareSe unda ganlagdnen xtulad. amasTan, muSa Reroebis kveTis 
farTobi, romelTa pirapirebi ewyoba erT adgilas an manZilze, romelic l 
gadaSvebis sigrZeze naklebia, unda Seadgendes gaWimuli armaturis saerTo 
kveTis farTobis ara umetes 50%-sa– perioduli profilis Reroebis 
SemTxvevaSi da ara umtes 25% – gluvi Reroebis SemTxvevaSi.  
calkeuli Reroebis, SeduRebuli badeebis da karkasebis pirapirebis 
ganlageba ara xtulad daiSveba konstruqciuli daarmaturebisas 
(gaangariSebis gareSe), agreTve im monakveTebze, sadac armatura gamoiyeneba 
ara umetes, vidre 50%-iT.  

4. A-I klasis foladis cxlad glinuli armaturis SeduRebuli 
badeebis pirapirebi muSa armaturis mimarTulebiT ise unda moewyos, rom 
gaWimul zonaSi Sepirapirebuli yoveli badis pirgadadebis sigrZeze 
moTavsdes badeebis yvela grZiv RerosTan miduRebuli aranakleb ori 
ganivi Rerosi (nax. 24). aseTive tipis pirapirebi pirgadadebiT ewyoba 
agreTve SeduRebul karkasebSi calmxriv ganlagebuli muSa ReroebiT 
yvela saxis armaturisagan.  

 
 

 
 
 

                      
 
 
 
 

nax. 24. gluvi Reroebisagan Sedgenili SeduRebuli badeebis 
pirapirebi pirgadadebiT (SeduRebis gareSe) muSa armaturis mimarTulebiT: 

a) erT sibrtyeSi ganlagebuli ganivi ReroebiT; b, g)  igive, 
sxvadasxva sibrtyeSi 

 
 
 
 
SeduRebuli badeebis pirapirebi A-II da A-III klasis muSa armaturis 
mimarTulebiT ewyoba pirapiris farglebSi ganivi Reroebis gareSe erT an 
orive Sesapirapirebel badeSi (nax. 25). 
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                 a 

                 b   
 

nax. 25. SeduRebuli badeebis pirapirebi pirgadadebiT (SeduRebis 
gareSe) perioduli profilis muSa armaturis mimarTulebiT 

a- erT-erT Sesapirapirebel badeSi ganivi Reroebis gareSe pirapiris 
farglebSi; b- igive, orive Sesapirapirebel badeSi 

 
5. SeduRebuli badeebis pirapirebi aramuSa mimarTulebiT sruldeba 

pirgadadebiT, gadaSvebis sigrZiT (iTvleba badis napira muSa Reroebs 
Soris) toli: 
manawilebeli (ganivi) armaturis diametrisas 4 mm-mde CaTvliT – 50 mm (nax. 
26, a, b), igive, 4 mm-ze meti – 100 mm (nax. 26, a, b). 
rodesac muSa armaturis diametri 16 mm da metia, SeduRebuli badeebis 
ganlageba aramuSa mimarTulebiT dasaSvebia erTmaneTTan mijriT 
(pirdgmulad), pirapiris gadaxurviT specialuri sapirapire badeebiT, 
romelTa gadaSveba TiToeul mxares miiReba aranakleb manawilebeli 
armaturis 15d da aranakleb 100 mm (nax. 26, g).  

 
 

nax. 26. SeduRebuli badeebis pirapirebi manawilebeli armaturis 
mimarTulebiT: 

a- pirapiri pirgadadebiT, muSa armaturis Reroebis erT sibrtyeSi 
ganlagebisas; b- igive, muSa Reroebis sxvadasxva sibrtyeebSi ganlagebisas; 

g – pirapiri mijriT, damatebiTi sapirapire badis dafeniT 
 

SeduRebuli badeebis aramuSa mimarTulebiT dawyoba mijriT dasaSvebia 
pirgadadebiT da damatebiTi sapirapire badis mowyobis gareSe, Semdeg 
SemTxvevebSi: 

a) rodesac SeduRebuli zolovani badeebi ewyoba ori urTierT 
marTobuli mimarTulebiT; 
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b) rodesac pirapirebis adgilas arsebobs damatebiTi konstruqciuli 
armatura manawilebeli armaturis mimarTulebiT. 

 
muxli 50. asawyobi konstruqciebis elementebis pirapirebi 

1. asawyobi rkinabetonis konstruqciebis elementebis Sepirapirebisas 
Zalvebi erTi elementidan meores gadaecema Sesapirapirebeli muSa 
armaturis meSveobiT, foladis Casatanebeli detalebiT, betoniT 
Sevsebuli nakerebiT, betonis sogmanebiT an (SekumSuli elementebisaTvis) 
uSualod Sesapirapirebeli elementebis betonis zedapirebiT. winaswar 
daZabuli elementebis Sepirapireba, aseve im konstruqciebisa, romelTac 
waeyenebaT wyalgaumtarobis moTxovnebi, unda ganxorcieldes damZabav 
cementebze damzadebuli betoniT. 

2. asawyobi konstruqciis xisti pirapirebi unda damonoliTdes 
elementebs Sorisi nakerebis betoniT Sevsebis gziT. Tu elementebis 
damzadebisas uzrunvelyofilia zedapirebis erTmaneTTan mWidro morgeba 
(magaliTad, roca Sesapirapirebeli erTi elementis torsi gamoyenebulia 
meoris torsis yalibad), dasaSvebia pirapiris mSralad ganxorcieleba, 
magram pirapiris meSveobiT mxolod mkumSavi Zalvebis gadacemisas. 

3. elementebis pirapirebi, romelTac gadaecemaT gamWimi Zalvebi, unda 
ganxorcieldes: 

a) foladis Casatanebeli detalebis SeduRebiT; 
b) armaturis Sverilebis SeduRebiT; 
g) Sesapirapirebeli elementebis arxebSi an kiloebSi saarmaturo 

bagirebis an WanWikebis gatarebiT, maTi Semdgomi daWimviT da nakerebis da 
arxebis cementis xsnariT an wvrilmarcvlovani betoniT SevsebiT; 

d) elementebis sakonstruqcio polimerxsnarebiT SewebebiT, Rerovani 
armaturisgan damzadebuli SemaerTebeli detalebis gamoyenebiT. asawyobi 
konstruqciebis elementebis pirapirebis daproeqtebisas gaTvaliswinebul 
unda iqnes Casatanebeli detalebis iseTi SeerTebebi, romelTa 
gamoyenebisas ar moxdeba maTi nawilebis gaRunva (gamarTva), agreTve 
betonis amoxleCa. 

4. Casatanebeli detalebi betonSi unda Caankerdes saankero Reroebis 
saSualebiT an elementis muSa armaturaze miduRebis gziT. ankerebiani 
Casatanebeli detalebi unda Sedgebodes calkeuli firfitebisagan 
(kuTxovanebis an fasonuri foladebis)  maTTan T-sebr an pirgadadebiT 
miduRebuli, upiratesad A-II, A-III klasis armaturisagan damzadebul 
saankero ReroebiT. Casatanebeli detalebis saankero Reroebis sigrZe, 
maTze gamWimi Zalvebis moqmedebisas, unda iyos aranakleb lan sididis, 
romelic ganisazRvreba m.45 p.2-is miTiTebebis Tanaxmad. saankero Reroebis 
sigrZe SeiZleba Semcirdes, Tu maT boloebze mieduReba saankero 
firfitebi an moewyoba cxeli wesiT  gamotvifruli Tavebi diametriT 
aranakleb  2d – A-I da A-II klasebis armaturisaTvis da aranakleb 3d – A-III 
klasis armaturisaTvis. am SemTxvevaSi, saankero Reroebis sigrZe 
ganisazRvreba betonis amoxleCaze da Telvaze gaangariSebiT da miiReba 
aranakleb 10d (sadac d ankeris diametria, mm). Tu ankerebi, romlebic 
ganicdian gaWimvas, ganlagdeba elementis RerZisadmi marTobulad da maT 
gaswvriv SeiZleba warmoiqmnas bzarebi elementze moqmedi ZiriTadi 
Zalvebisagan, ankerebis boloebi unda gaZlierdes miduRebuli firfirebiT 
an gamotvifruli TavebiT. daStampuli Casatanebeli detalebi unda 
Sedgebodes zolovani ankerebisagan, romelTac gaaCniaT gaZlierebebi 
(magaliTad, sferuli Sverilebis saxiT) da ubnebi, romlebic firfitebis 
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funqciebs asruleben (SeduRebuli detalebis analogiurad). daStampuli 
Casatanebeli detalebi unda daproeqtdes 4-8 mm sisqis zolovani 
foladisagan ise, rom danakargebi zolis gamoWrisas iyos minimaluri. 
Casatanebeli detali unda iqnes gaangariSebuli zolovani ankerebisa da 
firfitebis simtkiceze. detalis daankerebis simtkice mowmdeba betonis 
gaangariSebiT gaxleCaze, amoxleCasa da Telvaze. Casatanebeli detalebis 
firfitebis sisqe ganisazRvreba m.27 p.3-is miTiTebebis Sesabamisad da 
SeduRebis moTxovnebis Tanaxmad. SeduRebis teqnologiidan gamomdinare, 
firfitis sisqis fardoba saankero Reros diametrTan miiReba saxelmwifo 
standartebis moTxovnaTa Sesabamisad.  

5. Sesapirapirebeli garecentrulad SekumSuli elementebis boloebSi 
(magaliTad, asawyobi svetebis boloebze), unda moewyos iribi armatura 
(SeduRebuli badeebis, dauZabavi spiraluri an rgoluri armaturis saxiT) 
m.47 p.3-is miTiTebebis Sesabamisad. 
 
muxli 51.   calkeuli konstruqciuli moTxovnebi 

1. dajdomis nakerebi gaTvaliswinebul unda iqnes Senobis (nagebobis) 
araerTgvarovan gruntebze dafuZnebisas (dajdomadi gruntebi da sxv.), 
datvirTvebis mkveTri cvlis adgilebSi da a.S. Tu aRniSnul SemTxvevebSi 
dajdomis nakerebis mowyoba gaTvaliswinebuli ar aris, saZirkvlebs unda 
hqondeT sakmarisi sixiste da simtkice, raTa Tavidan iqnes acilebuli 
zemoT mdebare konstruqciebis dazianeba, an unda eqneT specialuri 
konstruqcia amave miznis misaRwevad. dajdomis nakerebi, agreTve 
temperaturul-Seklebis nakerebi betonis an rkinabetonis mTlian 
konstruqciebSi unda ganxorcieldes gamWolad, saZirkvlis konstruqciis 
gakveTiT mis fuZemde. temperaturul-Seklebis nakerebi rkinabetonis 
karkasebSi xorcieldeba ormagi svetebis gamoyenebis gziT, rodesac nakeri 
saZirkvlis zedapiramde miiyvaneba. betonis saZirkvlebSi da sardafis 
kedlebSi temperaturul-Seklebis nakerebs Soris manZili dasaSvebia 
miRebul iqnes iseTive, rogorc maT zemoT mdebare konstruqciebisaTvis. 

2. betonis konstruqciebSi gaTvaliswinebul unda iqnes 
konstruqciuli daarmatureba:  

a) elementis kveTis zomebis mkveTri cvalebadobis adgilebSi; 
b) kedlis simaRlis cvalebadobis adgilebSi (aranakleb 1 m-is 

ubnebze); 
g) betonis kedlebSi yoveli sarTulis Riobis zemoT da qvemoT; 
d) konstruqciebSi, romlebic ganicdian dinamikuri datvirTvebis 

zemoqmedebas; 
e) garecentrulad SekumSuli elementis naklebad daZabul waxnagTan, 

Tu kveTSi udidesi Zabva (romelic ganisazRvreba, rogorc drekadi 
tanisaTvis) aRemateba 0,8Rb, xolo umciresi – 1 mgpa-ze naklebia an 

aRmoCndeba gamWimi, amasTan daarmaturebis koeficienti  miiReba aranakleb 
0,025%.  
aRniSnuli muxlis moTxovnebi ar vrceldeba transportirebis da montaJis 
stadiaze asawyobi konstruqciebis elementebis Semowmebaze, am SemTxvevaSi 
saWiro daarmatureba ganisazRvreba simtkiceze gaangariSebiT. Tu 
gaangariSebiT dadginda, rom elementis zidvis unari amoiwureba gaWimuli 
zonis betonSi bzarebis warmoqmnasTan erTad, gaTvaliswinebul unda iqnes 
m.4p.23-is moTxovnebi sustad daarmaturebuli elementebisaTvis (gaWimuli 
betonis muSaobis mxedvelobaSi miuReblad). Tu gaangariSebis mixedviT 
gaWimuli betonis muSaobis gaTvaliswinebiT, armatura saWiro ar aris da 
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gamocdilebiT damtkicebulia aseTi elementebis transportirebisa da 
montaJis SesaZlebloba armaturis gareSe, konstruqciuli armatura ar 
gaiTvaliswineba. 

3. armaturis ganlagebis Sesabamisoba mis saproeqto mdgomareobasTan 
uzrunvelyofil unda iqnes specialuri RonisZiebebiT (plastmasis 
fiqsatorebis, wvrilmarcvlovani betonis sayelurebis dayeneba da a.S.). 

4. didi zomis xvrelebi rkinabetonis filebSi, panelebSi da a.S. unda 
moCarCovdes damatebiTi armaturiT, romlis kveTi naklebi ar unda iyos 
(igive mimarTulebis) muSa armaturis kveTze, romelic gaangariSebiTaa 
saWiro, rogorc mTliani filisaTvis.  

5. asawyobi gadaxurvis elementebis daproeqtebisas gaTvaliswinebul 
unda iqnes maT Soris betoniT Sevsebuli nakerebis mowyoba. nakerebis sisqe 
iniSneba maTi xarisxovnad Sevsebis uzrunvelyofis pirobidan da unda 
Seadgendes aranakleb 20 mm elementebisaTvis, romelTa kveTis simaRle 250 
mm-mdea da aranakleb 30 mm-sa – meti simaRlis elementebisaTvis. 
rkinabetonis asawyobi gadaxurvis filebis gverdiTi waxnagebis zedapiri 
unda moewyos daRunuli an sogmanuri, xolo torsis mxridan gaukeTdes 
armaturis Sverilebi an Casatanebeli detalebi. Tu filebs ar gaukeTda 
Casatanebeli detalebi da arc armaturis Sverilebi, maSin filebs Soris 
nakerebis konstruqciuli zomebi unda gaizardos, daarmaturdes 
sartyelebSi Caankerebuli brtyeli karkasebiT da Seivsos B10  klasis 
betoniT. erTsarTulian karkasul sawarmoo SenobebSi saxuravis filebi 
ZiriTadi mzidi konstruqciebis Casatanebel detalebTan unda miduRdes sam 
wertilSi, filebis nakerebi unda Seivsos cementis duRabiT.  gadaxurvis 
filebi ZiriTadi mzidi konstruqciebis saxeobis mixedviT unda 
eyrdnobodes aranakleb:  

a) aguris an qvis kedlebs – 120 mm; 
b) vibroaguris kedlebs an blokis kedlebs – 100 mm; 
g) msxvilpanelur SenobebSi filebis konturiT dayrdnobisas – 80 mm; 
d) kedlebs (diafragmebs) monoliTuri rkinabetonisagan – 90 mm; 
e) asawyobi rkinabetonis rigelebs – 80 mm. 
6. asawyobi konstruqciebis elementebSi gaTvaliswinebul unda iqnes 

samarjvebi maTi awevisaTvis: inventaruli samontaJo amosaxraxni maryuJebi, 
jambarisaTvis xvretebi liTonis milebiT, stacionaluri samontaJo 
maryuJebi armaturis Reroebisagan da a.S. asawevi maryuJebi unda Sesruldes 
cxlad glinuli foladisagan m.9 p.12-is moTxovnaTa Sesabamisad.  

 
muxli 52. damatebiTi miTiTebebi winaswar daZabuli rkinabetonis       
           elementebis konstruirebis Sesaxeb 

1. winaswar daZabul elementebSi saWiroa uzrunvelyofil iqnes 
armaturis saimedo SeWiduloba betonTan, perioduli profilis armaturis 
gamoyenebis, arxebis, Rarebis, kiloebis da Rrmulebis cementis duRabiT an 
wvrilmarcvlovani betoniT Sevsebis gziT. 

2. statikurad urkvevi winaswar daZabuli konstruqciebis sqemebi da 
agebis meTodebi unda SeirCes ise, rom winaswari Zabvebis ganviTarebisas 
gamoricxuli iyos konstruqciaSi damatebiTi Zalvebis warmoqmna, romlebic 
gaauareseben maT muSaobas. dasaSvebia droebiTi nakerebis an saxsrebis 
mowyoba, maTi armaturis daWimvis Semdeg damonoliTebiT. 

3. asawyob-monoliTuri rkinabetonis konstruqciebSi uzrunvelyofil 
unda iqnes winaswar daZabuli elementebis SeWiduloba konstruqciis 
gamoyenebis adgilze axlad Cawyobil betonTan, agreTve maTi napira ubnebis 
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daankereba. amis garda, ganivi mimarTulebiT elementebis erToblivi 
muSaoba uzrunvelyofil unda iqnes Sesabamisi RonisZiebebiT (ganivi 
armaturis mowyobiT an ganivi mimarTulebiT elementebis winaswari 
daZabviT). 

4. dasaSvebia, grZivi armaturis Reroebis nawilis gamoyeneba winaswari 
daZabvis gareSe, Tu amasTan erTad dakmayofilebulia gaangariSebis 
moTxovnebi bzarmedegobisa da deformaciaTa mixedviT. 

5. winaswar daZabuli elementebis ubnebis adgilobrivi gaZliereba 
daZabuli armaturis ankerebis qveS, agreTve damWim mowyobilobaTa 
dayrdnobis adgilebSi, unda Sesruldes Casatanebeli detalebis an 
damatebiTi ganivi armaturis mowyobis gziT, agreTve am ubnebze elementis 
kveTis zomebis gadidebiT. 

6. Tu daZabuli grZivi armatura Tavmoyrilia elementis zeda an qveda 
waxnagTan, aucilebelia elementis torsebTan damatebiTi daZabuli an 
dauZabavi ganivi armaturis gaTvaliswineba.  dasaZabi ganivi armatura unda 
daiZabos grZivi armaturis daWimvamde ZaliT, romelic Seadgens sayrdeni 
kveTis gaWimuli zonis yvela grZivi armaturis damWimi Zalvis aranakleb 
15%-s. dauZabavi armatura saimedod unda iqnes daankerebuli boloebiT 
Casatanebel detalebze miduRebis gziT. am armaturis kveTma 
konstruqciebSi, romlebic ar aris gaangariSebuli gamZleobaze, unda 
SeZlos aitanos aranakleb 20%-sa, xolo konstruqciebSi, romlebic 
gaangariSebulia gamZleobaze – aranakleb 30% sayrdeni kveTis qveda zonis 
grZivi daZabuli armaturis Zalvisa, romelic ganisazRvreba simtkiceze 
gaangariSebiT. 

7. konis saxiT ganlagebuli saarmaturo mavTulis gamoyenebisas 
gaTvaliswinebul unda iqnes RreCoebis datoveba calkeul mavTulebsa an 
mavTulTa jgufebs Soris (konis SigniT spiralis mowyobiT, ankerebSi 
zomamokle Reroebis CadgmiT da a.S.). RreCos zomebi sakmarisi unda iyos 
konis mavTulebs Soris cementis duRabis an arxebis SevsebisaTvis 
wvrilmarcvlovani betonis gatarebis uzrunvelsayofad. 

8. daZabuli armatura (Rerovani an bagirebi) Rrutanian an wibovan 
elementebSi unda ganlagdes elementis TiToeuli wibos RerZze; am wesidan 
gamonaklisi aRniSnulia m.46 p.5-Si 

9. winaswar daZabuli elementebis boloebSi unda moewyos damatebiTi 
ganivi an iribi armatura (SeduRebuli badeebi, romlebic moicaven 
armaturis yvela grZiv Reros, caluRebi da a.S. 5-10 sm bijiT) ubnis 
monakveTze sigrZiT aranaklebi 0,6 lp, xolo B7,5-B12,5 klasis msubuqi 
betonis elementebSi – 5 sm bijiT, monakveTze sigrZiT aranaklebi lp (ix. m.10 
p.5) da aranaklebi 20 sm elementebisaTvis, romelTa armaturasac ar aqvs 
ankerebi, xolo saankero mowyobilobis arsebobis SemTxvevaSi – monakveTze, 
romelic tolia am mowyobilobis ormagi sigrZisa. armaturis boloebSi 
ankerebis dayeneba aucilebelia betonze daWimuli armaturisaTvis, agreTve 
armaturisaTvis, romelic daiWimeba sabjenebze, magram misi SeWiduloba 
betonTan arasakmarisia (gluvi mavTulebi, mravalwnuli bagirebi); amasTan, 
saankero mowyobilobebma unda uzrunvelyon armaturis saimedo Camagreba 
betonSi misi muSaobis yvela stadiaze. sabjenebze daWimvis gziT daZabuli 
muSa armaturisaTvis, maRali simtkicis perioduli profilis mavTulis, 
erTjeradi Segrexis bagirebis, cxlad glinuli da TermuladD 
ganmtkicebuli perioduli profilis Rerovani armaturis gamoyenebisas, 
daZabuli armaturis boloebze ankerebis mowyoba saWiro ar aris. 
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danarTi 1 
armaturis winaswari Zabvis danakargebi 

armaturis winaswari 
Zabvebis danakargebis 
gamomwvevi faqtorebi  

winaswari Zabvis danakargebis mniSvnelobebi, mgpa, 
armaturis daWimvisas 

sabjenze betonze 
 
1. armaturis Zabvebis re-
laqsacia:  
armaturis meqanikuri 
xerxiT daWimvisas: 
a) mavTulovanis  
 
b) Rerovanis armaturis 
eleqtroTermuli da meqa-
nikuri xerxebiT 
daWimvisas: 
g) mavTulovanis 
d) Rerovanis 

pirveli danakargebi 
 
 
 

              sp 

  0,22       – 0,1    sp 

            R s,ser 

0,1 sp – 20 

 

 

0,05 sp 

0,03 sp 

aq sp miiReba danakargebis gauTvali-
swineblad, mgpa. Tu gamoTvlili da-
nakargebis mniSvneloba aRmoCnda uar-
yofiTi, isini unda miviRoT nulis 
toli  

 
 
 
 
 
- 
 
- 

2. temperaturuli sxvaoba 
(gacxelebis zonaSi daWi-
muli armaturis tempera-
turasa da im mowyobilo-
bas Soris, romelsac ga-
daecema daWimvis Zalva 
betonis gadametxurebis 
dros) 

B15-B40 klasebis betonisaTvis 1,25t, 

B45 da ufro maRali klasisaTvis 1,0t, 

sadac t sxvaobaa gacxelebuli arma-
turisa da uZravi sabjenebis (gacxe-
lebis zonis gare mdebare) temperaturas 
Soris, romelTac gadaecemaT daWimvis 
Zalva, o

C. zusti monacemebis uqonlobi-

sas miiReba t = 65 o
C.  

  TermodamuSavebis procesSi, dasaWimi 
armaturis moWimvisas iseTi sididiT, 
romelic temperaturis sxvaobiT 
gamowveuli danakargebis kompensirebas 

axdens, t miiReba nulis toili 

 

3. damWim mowyobilobebTan 
ganlagebuli ankerebis de-
formaciebi 

                  ℓ                                                                                              

                                         Es, 

                                       ℓ 

sadac ℓ – dawnexili sayelurebis mo-
kumSva, gamotvifruli Tavebis Telva da 
a.S., miiReba 2 mm toli; Reroebis gadana-
cvleba sainventaro momWerebSi, ganisaz-
Rvreba formuliT 

ℓ = 1,25 + 0,15 d; 
d – Reros diametri, mm; ℓ – dasaWimi Re-
ros sigrZe (stendis an yalibis sabje-
nebis gare waxnagebs Soris manZili), mm. 
daWimvis eleqtroTermuli meTodisas, 
danakargebi ankerebis deformaciebisagan 
gaangariSebaSi ar gaiTvaliswineba, 
radganadac isini gaTvaliswinebuli 
arian armaturis mTliani wagrZelebis 
mniSvnelobis gansazRvrisas 

   ℓ1 + ℓ2                                                           

         Es 

              ℓ 

sadac ℓ1 elemen-
tis betonsa da 
ankerebs Soris 
ganlagebuli 
sayelurebis an 
Suasadebebis mo-
kumSvaa, miiReba 

toli 1 mm; ℓ2–
Wiqisebri ankere-
bis sacobebiani 
xundebis, ankere-
bis, qanCebisa da 
damWerebis defo-
rmaciebi, romel-
Ta sidide miiRe-

ba l mm; ℓ-dasaWimi 
Reros (elemen-
tis) sigrZe mm-Si 
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danarTi 1 (gagrZeleba) 
 

4. armaturis xaxuni: 
a) arxis kedlebTan 
an konstruqciis 
betonis zedapirTan 
 
 
 
 
 
 
 
 
b) gadamRunav (momv-
leb mowyobilobeb-
Tan 

 
 
 
 
 
 
 
 
 
 
 

                        1 

        sp   1 –      , 

                        e
 

 
sadac: e naturaluri logariT-

mis fuZea; - koeficienti, rome-

lic miiReba 0,25-is toli;  - 
armaturis RerZis mobrunebis 

jamuri kuTxe, rad; sp  miiReba 
danakargebis gauTvaliswineb-
lad  

                        1 

        sp   1 –      , 

                      e
 x + 

 
sadac e naturaluri logari-

Tmis fuZea; , -koeficientebi, 
romlebic ganisazRvrebian dana-
rTi 4-is mixedviT; x – ubnis si-
grZe damWimi mowyobilobebidan 

saangariSo kveTamde, m;  - arma-
turis RerZis mobrunebis jamu-

ri kuTxe, rad; sp  miiReba dana-
kargebis gauTvaliswineblad  

5. foladis yalibis 
deformacia winaswar 
daZabuli rkinabeto-
nis konstruqciebis 
damzadebisas 

              ℓ 

                             Es, 

                             ℓ 

sadac  koeficientia, romelic 
ganisazRvreba Semdegi formu-
lebiT: 
domkratebiT armaturis daWim-
vis dros      n – 1 

                      =       , 

                                 2 n 
eleqtromeqanikuri xerxiT, 
damxvevi manqaniT armaturis 
daWimvisas (Zalvis 50% iqmneba 
tvirTiT)      n – 1 

                      =       , 

                                 4 n 

n-araerTdroulad dasaWimi Re-
roebis jgufebis ricxvi; 

ℓ yalibis deformaciis gaanga-
riSebidan gansazRvruli, P Zal-
vis moqmedebis xazze sabjenebis 

daaxloeba; ℓ – manZili sabje-
nebis gare waxnagebs Soris. 
damzadebis teqnologiisa da 
konstruqciis formis Sesaxeb 
informaciis uqonlobis dros 
danakargebi misi deformaci-
isagan miiReba 30 mgpa-is toli. 
daWimvis eleqtroTermuli me-
Todis SemTxvevaSi danakargebi 
yalibis deformaciisagan gaan-
gariSebaSi ar gaiTvaliswineba, 
radgan isini gaTvaliswinebuli 
arian armaturis mTliani wagr-
Zelebis gansazRvrisas  
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danarTi 1 (gagrZeleba) 
 

6. swrafmdinari 
cocvadoba 
betonisaTvis: 
a) bunebrivi gamyarebis; 
 
 
 
 
 
 
 
 
 
 
 
 
 
b) siTburi damuSavebis 
zemoqmedebis 

      bp                                  bp 

40  , roca   ; 
       Rbp                      Rbp 

                     bp            bp 

40 + 85  –  , roca  > ,                                  
           Rbp                                    Rbp 
sadac  da  koeficientebi miiReba      

= 0,25 + 0,025Rbp, magram ara umetes 0,8-

isa; =5,25 – 0,185 Rbp, magram ara umetes 
2,5-isa da aranakleb 1,1-is; 

bp ganisazRvreba S da S grZivi 
armaturis simZimis centris doneze, 
danakargebis gaTvaliswinebiT, mocemu-
li cxrilis 1-5 poziciis mixedviT. 
msubuqi betonisaTvis 11 mgpa da nak-
lebi gadasacemi simtkicisas mamravl 
40-is magier aiReba 60. 
danakargebi gamoiTvleba mocemuli 
cxrilis poz. 6-is mixedviT miRebuli 
Sedegis gamravlebiT 0,85-is tol 
koeficientze.  

 

 
7.armaturis Zabvebis 
relaqsacia: 
a) mavTulovanis  
b) Rerovanis 

meore danakargebi 
 
 
- 
- 

              sp 

  0,22       – 0,1    sp 

             R s,ser 

0,1sp – 20 
(ganmartebebi ix. amave 
cxr. poz. 1) 

8. betonis Sekleba 
(ix.m.5p.9) mZime, 
 
 klasebisaTvis: 
a) B35 da naklebi 
b)BB40 
g)BB45 da meti 
wvrilmarcvlovanis, 
jgufebisaTvis: 
a 
 

 
b 

 
g 
 

 

 
msubuqis, wvril Semvsebeb-
ze: 
d) mkvrivi 
e) forovani 

bunebrivi gamyare-
bis betoni 

betoni, damuSave-
buli Termulad 
atmosferuli wne-

vis pirobebSi 

betonis gamyarebis pi-
robebisagan damouki-
deblad 

40 
50 
60 

35 
40 
50 

30 
35 
40 
 
 
40 
 
 
50 
 
 
 
40 
 
 
 
 
40 
50 

danakargebi ganisazRvreba amave 
cxrilis poz. 8a,b-s mixedviT, koefici-
ent 1,3-ze gadamravlebiT 
danakargebi ganisazRvreba amave cxri-
lis poz. 8a-s mixedviT, koeficient 1,5 
gadamravlebiT 
danakargebi ganisazRvreba amave cxri-
lis poz. 8a,g-s mixedviT, rogorc 
bunebrivi gamyarebis mZime betoni-
saTvis 

 
 
50 
70 

 
 
45 
60 
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danarTi 1 (gagrZeleba) 
 

9. betonis cocvadoba (ix. 
m.5p.9) 
a) mZime da msubuqis, mkvriv, 
wvril Semvsebze 
 
 
 
 
 
 
 
b) wvrilmarcvlovanis, 
jgufebisaTvis: 
a  

 
 
b 
 
g 

 

 
g) msubuqis, forian wvril 
Semvsebze 

 
 

150 bp / Rbp, roca bp / Rbp   0,75; 

300  (bp / Rbp – 0,375), roca bp / Rbp > 0,75. 

sadac bp igivea rac poz. 6-Si, magram amave cxr. poz. 1-6 
mixedviT danakargebis gaTvaliswinebiT; 

-koeficienti, romelic miiReba betonisaTvis: 
bunebrivi gamyarebis – 1,0; 
siTburi damuSavebis, 0,85 atmosferuli wnevis dros  
 
 
 
danakargebi gamoiTvleba amave cxr. poz.9a-s formulebis 
mixedviT, miRebuli mniSvnelobebis 1,3-is tol koeficientze 
gadamravlebiT 
danakargebi gamoiTvleba amave cxr. poz.9a-s formulebis 
mixedviT miRebuli mniSvnelobebis 1,5-is tol koeficientze 
gadamravlebiT 
danakargebi gamoiTvleba amave cxr. poz. 9a-s formulis 

mixedviT, roca =0,85 
danakargebi gamoiTvleba amave cxr. poz. 9a-s formulis 
mixedviT, miRebuli mniSvnelobebis 1,2-is tol koeficientze 
gadamravlebiT  

10. betonis Telva spiralu-
ri an rgoluri armaturis 
xviebis qveS (roca konst-
ruqciis diametri 3 m-mdea) 

 
- 

70-0,22dext,, sadac dext konstruqciis gare 
diametria, sm 

11. blokebs Soris pira-
pirebis mokumSvis defor-
macia (blokebisagan Sedge-
nili konstruqciebisaTvis) 

 
 
- 

  n L 

         Es, 

       L 

sadac n konstruqciis nakerebis da 
aRWurvilobis ricxvia dasaWimi armaturis 
sigrZeze; 

L - pirapiris mokumSva, romelic miiReba 
betoniT Sevsebuli pirapirebisaTvis  0,3 mm; 
mSralad Sepirapirebisas – 0,5mm; 
L - dasaZabi armaturis sigrZe,mm  

SeniSvnebi: 

1. dasaZab S armaturaSi winaswari Zabvebis danakargebi ganisazRvreba iseve, rogorc S 

armaturaSi. 
2. TviTdaZabuli konstruqciebisaTvis danakargi betonis Seklebisa da cocvadobisagan 
ganisazRvreba eqsperimentebis monecemebis mixedviT 
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danarTi 2 
 

koeficientebi armaturis xaxunisagan Zabvis danakargebis gansazRvrisaTvis 
 

 
arxi an zedapiri 

koeficientebi armaturis xaxunisagan Zabvis 
danakargebis  gansazRvrisaTvis (ix. poz. 4, 

danarTi 3) 

  Semdegi saxis armaturisaTvis 
konebis, 
bagirebis 

perioduli 
profilis 
Reroebis 

1. arxi: 
liTonis zedapiriT  
betonis zedapiriT, romelic warmo-
qmnilia xisti arxwarmomqmneliT 
 
igive, moqnili arxwarmomqmneliT 
 
2. betonis zedapiri 

 
0,0030 

0 
 
 

0,0015 
 
0 
 

 
0,35 
0,55 
 
 

0,55 
 

0,55 

 
0,40 
0,65 
 
 

0,65 
 

0,65 
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danarTi 3 
 
daniSnulebis mixedviT Senobebisa da nagebobebis pasuxismgeblobis  
klasis gaTvaliswinebis wesebi konstruqciebis daproeqtebisas 

 
1. Senobebisa da nagebobebis pasuxismgeblobis xarisxis 

gaTvaliswinebis winamdebare wesebi gamoiyeneba mrewvelobis, sasoflo-
sameurneo, energetikis, transportis, kavSirgabmulobis, wyalTa 
meurneobisa da sacxovrebel - samoqalaqo daniSnulebis obieqtebis 
Senobebisa da nagebobebis konstruqciebis daproeqtebisas.  

2. Senobebisa da nagebobebis pasuxismgeblobis dones konstruqciebis 

daproeqtebisas iTvaliswineben n saimedoobis koeficientiT maTi 
daniSnulebis mixedviT. 

Senobebisa da nagebobebis pasuxismgeblobis done ganisazRvreba im 
materialuri da socialuri zianis mixedviT, rac SeiZleba mohyves 
konstruqciebis zRvruli mdgomareobis dadgomas. 

3. daniSnulebis mixedviT saimedoobis n koeficientze iyofa: zidvis 
unaris zRvruli mniSvnelobebi, saangariSo winaRobebis mniSvnelobebi, 

deformaciebis da bzarebis gaxsnis zRvruli mniSvnelobebi, an n–ze 
mravldeba: saangariSo datvirTvebis, Zalvebis an sxva zemoqmedebebis 
mniSvnelobebi.  

4. n saimedoobis koeficientebis mniSvnelobebi ganisazRvreba 
Senobebisa da nagebobebis pasuxismgeblobis klasisagan damokidebulebiT: 

 
 
Senobebisa da nagebobebis 
pasuxismgeblobis klasi 

n 

I 
II 
III 

1 
0,95 
0,90 

droebiTi Senoba-nagebobebisaTvis, romelTa samsaxuris vada 5 wels ar 

aRemateba, dasaSvebia miRebul iqnes n = 0,8 
 

 
Senobebisa da nagebobebis pasuxismgeblobis klasebi 

 
I klasi. ZiriTadi Senobebi da nagebobebi iseTi obieqtebisa, romelTac 
eniWebaT gansakuTrebiT didi mniSvneloba saxalxo meurneobisaTvis da (an) 
socialuri, rogoricaa: Tboeleqtrosadgurebisa da atomuri 
eleqtrosadgurebis mTavari korpusebi, sabrZmede Rumelebis centraluri 
kvanZebi, 200 m-ze maRali sakvamle milebi, televiziis koSkebi, 10 aTas kub. 
m-ze meti moculobis navTobisa da navTobproduqtebis rezervuarebi, 
daxuruli sportuli nagebobebi tribunebiT, Teatrebis, skolamdeli 
sabavSo dawesebulebebis, kinoTeatrebis, cirkis, daxuruli bazrebis, 
saswavleblebis, saavadmyofoebis, samSobiaro saxlebis, muzeumebis, 
saxelmwifo arqivebis da sxva Senobebi. 
II klasi. Senobebi da nagebobebi, romelTac aqvT gansakuTrebuli saxalxo 
sameurneo da (an) socialuri mniSvneloba (samrewvelo, sasoflo-sameurneo, 
sacxovrebel-samoqalaqo, kavSirgabmulobis daniSnulebis obieqtebi, 
romlebic ar ganekuTvnebian I da III klasebs). 
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III klasi. Senobebi da nagebobebi, romelTac aqvT SezRuduli saxalxo-
sameurneo da (an) socialuri mniSvneloba. magaliTad, sawyobebi 
daxarisxebisa da SefuTvis procesebis gareSe sasoflo-sameurneo 
produqtebisaTvis, sasuqis, qimikatebis, naxSiris,torfis da sxva; saTburebi, 
sanergeebi, erTsarTuliani sacxovrebeli saxlebi, kavSirisa da ganaTebis 
qselis sayrdenebi, droebiTi Senobebi da nagebobebi da sxva. 
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danarTi 4 
 

1. ZiriTadi asoiTi aRniSvnebi 
 
 

Zalvebi gare datvirTvebisa da zemoqmedebisagan elementis 
ganivkveTSi 

 
 

M – mRunavi momenti; N – grZivi Zala; Q – ganivi Zala; T – mgrexi momenti. 
 

1.   winaswar daZabuli elementis maxasiaTeblebi 
P– winaswari mokumSvis Zalva, elementis muSaobis gansaxilveli stadiis 
Sesabamisi winaswari Zabvebis danakargis gaTvaliswinebiT; 

sp, sp - winaswari Zabvebi S da S daZabul armaturaSi Sesabamisad, betonis 
mokumSvamde (sabjenebze armaturis daWimvisas) an betonis winaswari 
Zabvebis Caqrobis dros elementze gare faqtiuri an pirobiTi Zalvebis 
zemoqmedebiT. ganisazRvreba m.5 p.1-m.5 p.11-is Tanaxmad elementis muSaobis 
gansaxilveli stadiis Sesabamisi winaswari Zabvebis danakargis 
gaTvaliswinebiT armaturaSi; 

bp - betonis mkumSavi Zabvebi winaswari mokumSvis stadiaze; ganisazRvreba 
elementis muSaobis gansaxilveli stadiis Sesabamisi armaturis winaswari 
Zabvebis danakargis gaTvaliswinebiT; 

sp – armaturis daWimvis sizustis koeficienti. 
 

2.   masalebis maxasiaTeblebi 
Rb, Rb,ser – betonis saangariSo winaRobebi RerZul kumSvaze Sesabamisad 
pirveli da meore jgufis zRvruli mdgomareobebisaTvis; 
Rbt, Rbt,ser - betonis saangariSo winaRobebi RerZul gaWimvaze Sesabamisad 
pirveli da meore jgufis zRvruli mdgomareobebisaTvis; 
Rb,loc – betonis saangariSo winaRoba Telvaze; 
Rbp – betonis simtkice momkumSavi Zalis gadacemis dros. 
Rs, R s,ser – armaturis saangariSo winaRoba gaWimvaze Sesabamisad pirveli da 
meore jgufis zRvruli mdgomareobebisaTvis; 
Rsw – ganivi armaturis saangariSo winaRoba gaWimvaze; 
Rsc – armaturis saangariSo winaRoba kumSvaze pirveli jgufis zRvruli 
mdgomareobebisaTvis; 
Eb – betonis sawyisi drekadobis moduli kumSvisa da gaWimvisas; 
Es – armaturis drekadobis moduli. 

 
3.   grZivi armaturis mdebareobis maxasiaTeblebi elementis ganivkveTSi 
S – aRniSvna grZivi armaturisa, romelic mdebareobs: 

a) gaWimul zonaSi, rodesac gare datvirTvebis moqmedebiT kveTs 
gaaCnia SekumSuli da gaWimuli zona; 

b) nakleb SekumSul waxnagTan gare datvirTviT mTlianad SekumSul 
kveTSi: 

g) gare datvirTvis moqmedebiT mTlianad gaWimul kveTSi: 
garecentrulad gaWimuli elementis kveTis metad gaWimul waxnagTan, 
centrulad gaWimuli elementebis mTel ganivkveTSi. 

S – aRniSvna grZivi armaturisa, romelic mdebareobs: 
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a) SekumSul zonaSi, rodesac gare datvirTvebis moqmedebiT kveTs 
gaaCnia SekumSuli da gaWimuli zona; 

b) metad SekumSul waxnagTan gare datvirTviT mTlianad SekumSul 
kveTSi; 

g) kveTis naklebdaZabul gaWimul waxnagTan, rodesac garecentrulad 
gaWimuli elementis mTeli kveTi gaWimulia. 

 
 

4.   geometriuli maxasiaTeblebi 
b – marTkuTxa kveTis sigane; T-sebri da      -sebri kveTebis wibos sigane; 

bf, bf -  T-sebri da      -sebri kveTis gaWimul da SekumSul zonaSi mdebare 
Taros sigane; 
h– marTkuTxa, T-sebri da     -sebri kveTebis simaRle; 

hf, hf – T-sebri da      -sebri kveTebis gaWimul da SekumSul zonaSi mdebare 
Taros simaRle; 

a, a – manZilebi Sesabamisad S da S armaturis Zalvebis tolqmedidan 
kveTis uaxloes waxnagamde; 

ho, ho – kveTis muSa simaRle, romelic Sesabamisad tolia h-a da h-a; 
x – betonis SekumSuli zonis simaRle; 

 - betonis SekumSuli zonis fardobiTi simaRle, toli x/ho; 
s – caluRebs Soris manZili romelic izomeba elementis grZivad; 
eo- grZivi N Zalis eqscentrisiteti dayvanili kveTis simZimis centris 
mimarT. 
eop- winaswari momkumSavi P Zalvis eqscentrisiteti dayvanili kveTis 
simZimis centris mimarT; 
eo,tot – grZivi N Zalisa da winaswari momkumSavi P Zalvis tolqmedis 
eqscentrisiteti dayvanili kveTis simZimis centris mimarT; 

e, e- manZilebi N grZivi Zalidan Sesabamisad S da S armaturis Zalvebis 
tolqmedebamde;  
es, esp – manZilebi Sesabamisad N grZivi Zalisa da P winaswari momkumSavi 
Zalvis modebis wertilidan S armaturis ganivkveTis farTobis simZimis 
centramde; 
l – elementis mali; 
lo – saangariSo sigrZe elementisa, romelic ganicdis mkumSavi grZivi Zalis 
moqmedebas; 
i – elementis ganivi kveTis inerciis radiusi elementis kveTis simZimis 
centris mimarT; 
d – saarmature foladis Reroebis nominaluri diametri; 

As, As –Sesabamisad S da S dauZabavi armaturis kveTis farTobebi; 

Asp, Asp – Sesabamisad daZabuli S da S armaturis kveTis farTobebi 
winaswari P momkumSavi Zalvis gansazRvrisas; 
Asw – daxril kveTze gamavali elementis grZivi RerZisadmi normalur erT 
sibrtyeSi mdebare caluRebis kveTis farTobi; 
As,inc – daxril kveTze gamavali, elementis grZivi RerZisadmi daxril erT 
sibrtyeSi mdebare, aRunuli Reroebis kveTis farTobi; 

 - daarmaturebis koeficienti, ganisazRvreba, rogorc S armaturis ganivi 
kveTis farTobis fardoba elementis kveTis muSa farTobTan gaWimuli da 
SekumSuli Taroebis Sverilebis gauTvaliswineblad; 
A – elementis ganivkveTis mTliani betonis farTobi; 
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Ab – kveTis betonis SekumSuli zonis farTobi; 
Abt – kveTis betonis gaWimuli zonis farTobi; 
Ared – elementis dayvanili kveTis farTobi; 
Aloc1 – betonis Telvis farTobi; 

Sbo, Sbo – Sesabamisad gaWimuli da SekumSuli zonis betonis farTobebis 
statikuri momentebi nulovani xazis mimarT; 

Sso, Sso – Sesabamisad S gaWimuli da S SekumSuli armaturis farTobebis 
statikuri momenti nulovani xazis mimarT; 
I – betonis kveTis inerciis momenti elementis kveTis simZimis centris 
mimarT; 
Ired – elementis dayvanili kveTis inerciis momenti misi simZimis centris 
mimarT – ganisazRvreba m.5 p.11-is miTiTebebis Tanaxmad; 
Is – armaturis kveTis farTobis inerciis momenti elementis kveTis simZimis 
centris mimarT; 
Ibo – betonis SekumSuli zonis kveTis farTobis inerciis momenti nulovani 
xazis mimarT; 

Iso,Iso – inerciis momentebi Sesabamisad S da S armaturis kveTis 
farTobebisa nulovani xazis mimarT; 
Wred – elementis dayvanili kveTis winaRobis momenti gaWimuli kidura 
boWkosaTvis (ganisazRvreba rogorc drekadi masalisaTvis, m.5 p.11-is 
miTiTebebis Tanaxmad).  


