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xidis winaswar daZabuli rkinabetonis  

koWebis gamocda 
 

v.betci, a.yubaneiSvili, a.iuriatini 

 
 

moyvanilia xidis winaswar daZabuli rkinabetonis 27,0 m-is sigrZis koWebis gamocdis 

Sedegebi. koWebis saeqspluatacio vargisianoba fasdeba meore zRvruli mdgomareobis 

mixedviT, kerZod maTi CaRunvebis SepirispirebiT Teoriul mniSvnelobebTan. yvela koWebma 

daakmayofiles saproeqto mniSvnelobebi. moyvanilia gamocdil koWebSi Zalebis gadanawilebis 

epiura. Ddadgenilia, rom saeqspluatacio datvirTvamde koWis gaWimul zonaSi betoni 

winaswar daZabvisagan TandaTanobiT Tavisufldeba da muSaobaSi ar Rebulobs monawileobas. 

gare Zala mTlianad da gawonasworebulia winaswar  daZabuli armaturiT.  

 

winaswar daZabuli rkinabetonis koWebis muSaobis Sefaseba daiyvaneba maTi 

gamocdis Sedegad miRebuli eqsperimentuli monacemebis SepirispirebiT sami 

zRvruli mdgomareobis normatiul moTxovnebTan. 

konstruqcia ar SeiZleba CaiTvalos saeqspluataciod vargisad da gamocdis 

gamZled Tu mrRvevi Zala an deformacia (CaRunva) da bzaris gaxsnis sigane 

gadaaWarbebs normebiTa da teqnikuri pirobebiT gaTvaliswinebul Sesabamis 

mniSvnelobebs. ase, magaliTad, zRvruli CaRunvebi rkinabetonis koWebSi ar unda 

aRematebodes milis 1/500÷1/600 sidides, xolo bzaris gaxsnis sigane 0,1 mm-s 

elementebisaTvis, romlebic muSaoben centralur gaWimvaze anda aracentralur 

gaWimvaze, rodesac mTliani kveTi gaWimulia; 0,2 mm-Runvad, aracentralurad 

SekumSul anda gaWimul elementebisaTvis da 0,3 mm-s yvela sxva elementebisatvis. 

konstruqciis Sefaseba warmoebs pirveli zRvruli mdgomareobis mixedviT 

simtkiceze, meore _ sixisteze (gadaadgilebebi, deforomaciebi) da mesame _ 

bzarmedegobaze. 

sacdeli konstruqciis dangrevamde miyvana yvelaze ufro saimedo gamocdaa, 

romlis Sedegebis mixedviT SeiZleba msjeloba konstruqciis mdgomareobaze 

datvirTvis yvela etapze da sabolood ganisazRvreba simtkicis maragis koeficienti. 

magram es gamocda, garda rigi teqnikuri sirTuleebisa, ekonomiuri TvalsazrisiTac 

Zvirad Rirebulia, radganac gamocdili konstruqcia misi Semdgomi 

eqspluataciisaTvis uvargisi xdeba. 

amitom ZiriTadad konstruqciebis Sefaseba warmoebs meore zRvruli 

mdgomareobebis mixedviT, kerZod sixisteze.  

gamocdas eqvemdebareboda avtogazis xidis winaswar daZabuli rkinabetonis 

koWebi. koWis sigrZiT l=27,0 m, tesebri ganikveTiT (nax.1). gaWimul zonaSi 

moTavsebulia 20 SvidmavTuliani bagiri ganivkveTis saerTo farTobiT 139,0 mm2, 

simtkiciT R=1905 da denadobis zRvriT Rd=1625 n/mm
2. koWebis winaswari daZabvis 

Sesaqmenlad bagiri daWimulia 195,4 kn ZaliT, romelic  bagirSi qmnis 1406 n/mm2 

Zabvas. 
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nax. 1. koWis ganikveTis maxasiaTeblebi 

 

 

koWebis monacemebi da misi gamocdis Sedegebi mocemulia cxrilSi.  
 

Bbetonis simtkice, mgpa Mmaqsimaluri CaRunvebi, sm koWis # xnovaneba 

gamocis 

dRes 
Bbagiris 

CaWris 

dros 

28 dRis 

xnovaneba 

Zalis 

modebis 

momentSi 

30 wT 

dayovnebis 

Semdeg 

gantvirTvi

s Semdeg 

1 32 48,5 69,2 3,50 3,56 0,19 

2 89 41,9 57,2 1,97 2,10 0,13 

3 119 43,3 54,7 3,16 3,33 0,22 

4 157 39,7 64,0 2,30 2,36 0,20 

 

koWebis sixistis Sefaseba warmoebs gazomili ƒs da normebiT gamoTvlili 
ƒT=0,049m CaRunvebis SedarebiT. ƒs - CaRunvaa, romelic konstruqciam ganicada 

sakontrolo datvirTvis modebisas, xolo ƒT – Teoriulad gamoTvlili da 

sakontrolod miRebul CaRunva sakontrolod miRebul xanmokled moqmed  

datvirTvis (2P=479kn) dros. 

gamocdis sqemas warmoadgens or sayrdenze mdebare koWs maliT l=26,7m 
datvirTvuls malis mesamedze modebuli ori Seyursuli ZaliT (foto). 

CaRunvebis sidide izomeboda maqsimovis tipis CaRunmzomebiT danayofis fasiT 

0,01 mm. konstruqciis sixiste fiqsirdeboda milis Sua nawilis CaRunvisa da 

sayrdenebis jdenis mixedviT. konstruqciis namdvili CaRunvebi ganisazRvreboda 

rogorc malis SuaSi gazomil CaRunvebsa da sayrdenebis jdenis naxevar jamis 

sxvaoba. 
koWis gamocdis win warmoebda misi vizualuri daTvaliereba bzarebisa da sxva 

defeqtebis dasafiqsireblad. rogorc am daTvalierebam aCvena, koWze araviTari 

defeqtebi ar SeimCneoda. 
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foto. koWis gamocdis saerTo xedi 

 

datvirTvis modeba warmoebda etapobrivad. I etapad miCneuli iqna datvirTvis 

sqemis Semqmneli mowyobilobis wona, romelic Seadgenda 40 kn-s. II etapis 

datvirTva 184 kn-ia, III etapis - 280kn, IV etapis - 280 kn da V etapis 

sakontrolo - 496kn. 

sakontrolo datvirTvis miRwevisas warmoebda 30 wT-is ganmavlobaSi misi 

dayovneba. Aam periodSi xdeboda koWis zedapiris guldasmiT daTvaliereba Zalovani 

bzarebis gaCenis dasafiqsireblad. es procesi warmoebda Sveicaruli Proceq firmis 
8-jer gamadidebeli linzis meSveobiT, romlis danayofis fasi Seadgens 0,01 mm. 

daTvalierebis Semdeg bzarebis warmoSoba ar SeimCneoda. 

dayovnebis Semdeg moxda koWebis gantvirTva da dafiqsirebuli iqna  narCi 

deformaciebi. 

nax. 2-ze moyvanilia koWebis datvirTvisa P da CaRunvis f damokidebulebis 

grafiki. rogorc grafikidan Cans, es damokidebuleba sworxazobrivia da 

maqsimalurma sididem fmax sakontrolo Zalis modebisas miaRwia. am datvirTvis 30 

wT-iT dayovnebisas CaRunva umniSvnelod gaizarda (cxrili). yovelive es miuTiTebs 

imaze, rom koWi muSaobda drekad stadiaSi da bzarebis warmoqmnas adgili ar 

hqonda. 

davadginoT gamocdil koWebSi Zalvebis gadanawilebis epiura, romelic emyareba 

prof. v.v.mixalkovis mier centralurad gaWimul winaswar daZabuli rkinabetonis 

elementebisaTvis damuSavebul meTodikas. es suraTi warmodgenilia ОнАБВ Mmrudis 
saxiT (nax. 3). 

sawyis momentSi, rodesac elemntze jer kidev ar moqmedebs gare Zalebi, misi 

masalebi (betoni da armatura) ukve imyofeba daZabul mdgomareobaSi, romelic 

gamowveulia konstruqciis winaswar daZabvis zemoqmedebiT. es zemoqmedeba 

gawonasworebulia da SenarCunebuli sawyisi deformirebuli mdgomareoba betonSi 

mkumSavi MB  da armaturaSi gamWimav Ms ZalvebiT, anu am dros MB = MS. 
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nax. 2. CaRunvebisa da datvirTvebis damokidebulebis grafiki 

 

 

nax. 3. Zalvebis gadanawileba winaswar daZabul rkinabetonis elementSi 
 

 

konstruqciis sawyis mdgomareobad mizanSewonilia CaiTvalos iseTi daZabuli 

mdgomareoba, rodesac betonis konstruqciis ganapira qveda boWkoSi winaswari 

daZabvis Zabvebi amowurulia eqspluataciuri datvirTvisagan. Ees mdgomareoba 

grafikze xasiaTdeba OM xaziT, romelzec daitaneba koordinatTa vertikaluri 

ReZi. 

ОHО sferoSi yoveli safexuris mTliani datvirTva saeqspluatacio datvirTvamde 
mTlianad gawonasworebulia koWis armaturis mier. Nnebismier LD wertilSi, 
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romelic  iwvevs ОH  ОD deformacias, gare Zala МЭ-s awonasworebs armaturaSi 

warmoSobili Zalva Semcirebuls betonSi jer kidev darCenili winaswari daZabviT 

warmoqmnili ZalviT 

Мэ=(ОD D+ DAэ)-ODC 

imis gamo, rom betonis mkumSavi Zalva da Sesabamisi armaturaSi gaWimuli Zalva 

erTmaneTis tolia, gveqmneba: 

DAЭ=ODC 
da, Sesabamisad 

МЭ= ODD, 
anu ra sididisac ar unda iyos miRebuli Zala koWis betonis winaswar daZabvisagan 

TandaTanobiT ganTavisuflebisas, gare Zalvas mTlianad iTvisebs winaswari daZabuli 

armaturiT. Aam SemTxvevaSi yovelTvis iarsebebs betonis kumSvis Zalva da koWis 

armaturis winaswari daZabvis nawili, romelic grafikze naCvenebia (+) da (_). 

ganvixilavT ra am Zalvebs, rogorc Sinagan urTierT gamawonasworebuls da 

romlebic ar aris dakavSirebuli gare ZalasTan, vadgenT, rom es Zala deformaciis 
OHO diapazonSi pirdapir gawonaswordeba koWis gaWimuli armaturiT. Mmagram am 

wonasworobis cvlileba, anda, sxvanairad rom vTqvaT, gare datvirTvis aTviseba OH 

wertilis deformaciidan A wertilamde, mniSvnelovnad gansxvavdeba Ea=(1,8÷2,2)X105 

mgpa drekadobis moduli foladisaTvis dawesebul kanonisagan. grafikze OHA xazi 
mkveTradaa daxrili Hε  deforamaciisaTvis, vidre mdovre daxrili AHГ xazi aε  
deformaciisaTvis. 

OHA swori xazis daxris kuTxis tangesi iwodeba datvirTvis aTvisebis 

modulad, an pirobiT modulad, romelic geometriulad gamoiTvleba grafikidan da 

miRebulia, rom Epir= 22Ea [1], e.i liToni winaswar daZabul armaturis dros 

saeqspluatacio datvirTivs moqmedebis ubanze iTvisebs iseT sididis datvirTvebs, 

romelic Seesabameboda gakeTilSobilebul liTonis drekadobas  Ea= Epir, anu Tu 

liToni muSaobs aTobiT Semcirebul drekadobiT. 

OHO deformaciis Semdeg, e.i   MO-is zeviT, Zalvebis aTvisebaSi monawileobs 

rogorc armatura, aseve betoni. am SemTxvevaSi armaturis mier datvirTvis aTviseba 

warmoebs DГ xaziT, xolo betonis АБВ mrudis mixedviT, anu imave kanonzomierebiT, 
rogorc Cveulbriv rkinabetonis dros. 

gamosacdeli koWebis winaswar daZabuli Zala Seadgens NO =20·195,4= 3908 kn. 
miaxloebiTi armaturaSi winaswari daZabvis pirveladi danakargebi miviRoT winaswar 
daZabvis 15%, e.i   NO2 = 0,85X3908 = 3322 kn. 

Zabva betonSi daZabul armaturas simZimis centris doneze iqneba 

          mgpa.kn/m 2

b
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101675,0
563,03322

53375,0
3222N

A
N 2

0202 ≈=⋅+=
ℑ

⋅
+=σ

xв

2
pe

 

Tu R=60 mgpa simtkicis betonisaTvis drekadobis moduls miviRebT normebiT 

gaTvaliswinebul sidides EВ=39000, maSin winaswari daZabvisagan gamowveuli 

mkumSavi deformacia koWis ganapira SreSi iqneba: 

5
H 104,43

39000
92,16

E
OO −⋅===ε= n

. 
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koWis ganapira SreSi ki mkumSavi Zabva iqneba 

                                                             σb = 16918 = 16,92 mgpa. 

gamocdis dros maqsimaluri datvirTvisagan (2P=479kn) gamowveuli mRunavi 

momenti Seadgens  Md=2155,5 kn/m. Aam Zalvas Seesabameba Zabva 
 

13839
15576,0

5,2155
W
M ===σ b  kn/m2 ≈ 13,84 mgpa. 

vinaidan gare datvirTvisagan gamowveuli Zabva (13,84 mgpa) naklebia winaswari 

daZabvisagan gamowveul mkumSav Zabvaze (16,6 mgpa), amitom koWis ganapira SreSi jer 

kidev moqmedebs winaswari daZabvisagan gamowveuli mkumSavi Zabva. yovelive es 

gvaZlevs SesaZleblobas davaskvnaT, rom gamocdis Sedegad miyenebuli datvirTvis 

qveS koWebi muSaobda drekad stadiaSi gaWimul zonaSi yovelgvari bzarebis gareSe. 

Aamaze miuTiTebs aseve datvirTvisa da gadaadgilebis deformaciis sworxazobrivi 

damokidebuleba.  
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