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warmodgenili saxelmZRvanelo gankuTvnilia umaRles saswavlo 
dawesebulebebSi warmarTuli profesiuli umaRlesi da sabakalavro 
saganmanaTleblo programebis studentebisTvis. saxelmZRvaneloSi 
gadmocemuli masalis saTanado doneze aTviseba uzrunvelyofs students 
swavlebis aRniSnuli doneebisa da specializaciebis Sesabamisi saTanado 
codniT/swavlebis SedegebiT da aris akademiuri umaRlesi ganaTlebis 
Semdgom ufro maRal doneebze liTonis konstruqciebis saswavlo 
kursis/masTan uSualod dakavSirebuli saswavlo kursebis warmatebuli 
aTvisebis safuZveli. gamomdinare aRniSnuli saxelmZRvanelos 
daniSnulebidan masSi gadmocemul yovel Temas Tan axlavs konkretuli 
saproeqto amocana, misi gadaWris nimuSiT. 

saxelmZRvaneloSi gadmocemuli masaliT agreTve SeuZliaT 
isargeblon damproeqteblebma/inJinrebma liTonis konstruqciuli 
elementebis daproeqtebis/konkretuli samSeneblo amocanis gadaWris  
dros. 
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                                      Sesavali 

 

saswavlo kursis `liTonis konstruqciebi~ swavlebis mizania, 
studenti daeuflos Senoba-nagebobis liTonis konstruqciuli 
elementebis/sistemebis gaangariSebasa da konstruirebas im doneze, 
romelic uzrunvelyofs asaTvisebeli saganmanaTleblo programiT 
dagegmili swavlebis Sedegebis Sesabamis nawilSi realizacias. 
Sesabamisad, rogorc zemoT aRvniSneT, warmodgenil kursSi Seiswavleba 
liTonis samSeneblo konstruqciebi. 

im saWiro qmedebaTa erTobliobiT, romelTac Senoba/nageboba unda 
moiyvanos saboloo/saeqspluatacio saxemde, konstruqciuli 
elementebis/mTlianad sistemis gaangariSeba-konstruireba erT-erTi 
umniSvnelovanesi etapia. warmodgenil kursSi Seiswavleba swored 
aRniSnuli ori procedura liTonis konstruqciebTan mimarTebaSi. 

Senoba-nagebobebi, romlisTvisac mzidi konstruqciuli sistema 
liTonSia aris gadawyvetili, umetes SemTxvevaSi wamoadgens: 

• erTsarTulia erTmalian/mravalmaliani samrewvelo Senobas;  

• mravalsarTulian samrewvelo Senobas;  

• maRliv/mravalsarTulian Senobas;     

• didmalian Senobebs/gadaxurvebs;  

• saavtomobilo da sarkinigzo xidebs, estakadebs;  

• maRliv nagebobebs _ anZebs, koSkebs, eleqtrogadamcemi xazebis 
sayrdenebs da a.S.;  

• furclovani liTonis Txelkafeliani firfitebisagan/garsebisagan 
Sedgenil sivrcul konstruqciebs  _  rezervuarebs, gazgolderebs, 
bunkerebs, silosebs, didi diametris milsadenebs.  

    liTonis konstruqciebi agreTve gvxvdeba rogorc nagebobis meqanikuri 
aRWurvis umniSvnelovanesi elementi _ hidroteqnikur nagebobaTa saketebi, 
rabebi da a.S.  

    moyvanili CamonaTvali naTlad asaxavs liTonis konstruqciebis 
adgilsa da mniSvnelobas samSeneblo saqmeSi. nebismier saxis 
Senoba/nageboba zogadad unda akmayofilebdes funqcionalur, teqnikur, 
arqiteqturul-mxatvrul, ekonomikur da sxva saxis moTxovnebs. aRniSnuli 
moTxovnebis Seswavla ar warmoadgens liTonis konstruqciebis, iseve 
rogorc samSeneblo konstruqciebis, warmodgenili kursis sagans. liTonis 
samSeneblo konstruqciebma, rogorc Senoba/nagebobaTa mzidma 
konstruqciulma sistemam/elementebma, arsebul moTxovnebTan (teqnikuri) 
mimarTebaSi unda uzrunvelyon Senoba-/nagebobaTa saimedooba _ mzidi 
konstruqciuli sistemis/elementis Tviseba SeinarCunos misi 
saeqspluatacio maxasiaTeblebi Senoba/nagebobaTa funqcionirebis mTeli 
periodis ganmavlobaSi. mocemul SemTxvevaSi konstruqciuli 
sistemis/elementis muSaobis saimedod CaTvlis mTavari maCvenebelia misi 
(Senoba/nagebobis) usafrTxo/uavario muSaoba eqspluataciis mTeli 
periodis ganmavlobaSi. 
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sur. 1  antverpeni. rkinigzis sadguri. gadaxurva liTonis mzidi 
elementebiT 

 

 

 

 

 

 

sur. 2  antverpeni. rkinigzis sadguri. fasadi _ Sevseba liTonis mzidi 
elementebiTa da miniT 
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konstruqciuli sistemis/elementis saimedooba gamovlindeba maT 
simtkiceSi, sixistesa da mdgradobaSi. sistemis/elementis simtkiceSi 
zogadad moviazrebT mis urRvevobas, sixiste moiazreba, rogorc 
winaaRmdegoba dasaSvebze meti deformaciebis mimarT, xolo mdgradoba 
ganixileba, rogorc konstruqciuli sistemis/elementis formis SenarCuneba. 
swored aRniSnuli maxasiaTeblebi (simtkice, sixiste, mdgradoba) 
uzrunvelyofis garantias warmoadgens zemoxsenebuli gaangariSeba-
konstruirebis procedura – warmodgenili kursis Seswavlis mTavari 
sagani _ liTonis samSeneblo konstruqciebi xasiaTdeba rigi dadebiTi da 
uaryofiTi TvisebebiT, romelTa codna da konstruqciuli 
sistemis/elementis gaangariSeba –konstruirebisas maTi samuSao garemos da 
pirobebis SerCevisas saTanado gaTvaliswineba migviyvans konstruqciuli 
sistemis/elementis optimalur gadawyvetasTan.  

 

            

          sur. 3 briuseli. atomiumi. mSeneblobis procesi 

 

dadebiT Tvisebebs mivakuTvnebT: 

 

saimedoobas _ ganpirobebulia liTonis meqanikuri TvisebebiT, misi 
struqturis erTgvarovnebiTa da izotropulobiT. aRniSnuli 
maxasiaTeblebi srul SesabamisobaSia gaangariSebis Teoriuli safuZvlebis 
Semnel hipoTezebTan. amdenad, aRniSnulis safuZvelze Catarebuli 
gaangariSeba sakmarisi sizustiT asaxavs liTonis realur muSaobas. 

 

simsubuqes _ ganapirobebs liTonis maRali simtkice. aRniSnuli 
maxasiaTebeli gagebuli unda iqnes ara pirdapiri `yofiTi” mniSvnelobiT, 
aramed rogorc misi Tviseba, gamosaxuli raodenobrivad. magaliTad, 
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rogorc saangariSo winaRoba winaRobis yR  [kn/sm2] fardoba kuTr wonasTan 

γ  [kn/sm3]                                                                                                      

                                                                     γyRc =   [sm]      

am koeficientis mniSvneloba liTonisaTvis ramdenjerme aRemateba sxva 
samSeneblo masalisaTvis (betoni, aguri, xe) miRebul mniSvnelobas . es ki 
niSnavs, rom SedarebiT mcire ganivkveTis mqone liTonis konstruqciul 
elements SeuZlia mniSvnelovani datvirTvis aReba. 

 

wyal/airSeuRwevadoba _ ganapirobebs liTonis maRali simkvrive. aRniSnuli 
Tviseba warmoadgens liTonis furclovani konstruqciebis masiuri 
gamoyenebis aucilebel pirobas.  

 

konstruqciaTa sawarmoo damzadebas _ ganapirobebs liTonis 
konstruqciaTa Sewyobiloba specialuri danadgarebiT/avtomaturi xazebiT 
aRWurvil sawarmoebSi damzadebasTan. aRniSnuli uzrunvelyofs damzadebis 

         

 

 

sur. 4 briuseli. LliTonis mzidi konstruqcia 

 

maRal sizustes, xarisxsa da siswrafes, Sesabamis donemde amcirebs xeliT 
Sromasa da konstruqciis TviTRirebulebas, SesaZleblobas iZleva maTi  
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sur. 5  amsterdami. rkinigzis sadguri. gadaxurva liTonis mzidi 
elementebiT 

 

 

 

             

 

sur. 6  amsterdami. rkinigzis sadguri. gadaxurva liTonis mzidi 
elementebiT. fragmenti 

 

montaJi ganaxorcielos Tanamedrove, maRali mwarmoeblobis mqone 
teqnikuri saSualebebiT.  

 

agreTve unda aRiniSnos, rom liTonis samSeneblo konstruqciebisaTvis 
SedarebiT martivia gaZlierebisa da rekonstruqciis procedurebi, maTi 
eqspluataciis vadis amowurvis/Sewyvetis SemTxvevaSi ki saSualeba rCeba 
sxvadasxva saxiT maTi meoradi gamoyenebisa. 
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uaryofiT Tvisebebs mivakuTvnebT: 

 

• sust koroziamedegobas – ganapirobebs kontaqti agresiul garemosTan 
(teni, sxvadasxva saxis airi, mtveri, marilebi da sxva). im SemTxvevaSi, 
Tu aseT garemoSi moxvedrili liToni saTanado saxiT daculi ar 
aris, iwyeba misi korozirebis (daJangvis) procesi, rasac sabolood 
mivyavarT konstruqciis/elementis rRvevasTan. aRniSnuli procesis 
Tavidan acilebis mizniT gamoiyeneba liTonis zedapiris dafarva 
saRebaviT, lakiT, epoqsiduri fisiT, moTuTieba, malegirebeli 
danamatebis Seyvana. agreTve mniSvnelovani elementebis da 
kvanZebis/SeerTebebis konstruqciuli forma – ar unda xdebodes 
zedapirze tenisa da WuWyis dagroveba, zedapiris yvela ubani 
advilad misadgomi unda iyos gawmendisa da SeRebvisaTvis. 

• sust cecxlmedegobas _ mis warmoCenas ganapirobebs liTonis 
samSeneblo konstruqciebis simtkicis (mzidunarianobis) Semcireba 
maRali temperaturis gavleniT (magaliTad, samSeneblo foladi 
2000C–mde gaxurebis Sedegad iwyeba misi drekadobis modulis 
Semcireba, 4000C–ze is kargavs mzidunarianobas, 6000C–ze ki is 
plastiur mdgomareobaSi gadadis). amdenad maRali temperaturis 
zonebSi eqspluatirebadi liTonis konstruqciebisaTvis/ 
elementebisaTvis aucilebeli xdeba maTi dafarva cecxlmedegi 
Tbosaizolacio masaliT.  
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Tavi I 

 

samSeneblo konstruqciebis dasamzadeblad gamoyenebuli liTonebis 
Semadgenlobisa da miRebis wesebis Sesaxeb 

 

liTonis samSeneblo konstruqciebis dasamzadeblad iyeneben 
sxvadasxva markis samSeneblo foladebs (ZiriTadad gaglinuli, iSviaTad 
sxmuli saxiT, aseve aluminis Senadnobebs gamoyenebis SedarebiT SezRudul 
da specifiur arealSi, iSviaTad Tujs _ imasac mxolod koWebisa da 
wamweebis sayrden baliSebad da mcire simaRlis centrul mkumSav 
datvirTvaze momuSave kolonebad. amrigad liTonis samSeneblo 
konstruqciebis ZiriTad masalas warmoadgens foladi. ufro metic 
warmodgenil saswavlo kurss misi Camoyalibebisa da Semdgomi ganviTarebis 
xangrZlivi etapis ganmavlobaSi `foladis konstruqciebi~ ewodeboda. 
ZiriTadad aseTi an msgavsi saxelwodebebiT (`Steel Construction~, “Structural 
Design of Steel”, “Steel and Concrete Design” da a.S.) iswavleba analogiuri kursebi 
ganviTarebuli qveynebis teqnikuri profilis universitetebSi. amrigad, 
vinarCunebT ra saswavlo kursis CvenTan damkvidrebul saxelwodebas, 
`liTonis konstruqciebi~, mudmivad gvaxsovs, rom vgulisxmobT ZiriTadad 
folads, xolo specialurad aRniSvnis/miTiTebis SemTxvevaSi Sesabamisad 
alumins an Tujs. 

    

    foladis Sesaxeb. gamomdinare am masalis mniSvnelobidan samSeneblo 
praqtikaSi, aucilebelia yvela mSenebelma icodes samSeneblo saqmeSi 
foladis damkvidrebis, misi sawarmoo miRebis teqnologiis zogadi sqemis 
Sesaxeb. aRniSnuli aseve aucilebelia warmodgenili kursis saTanado 
doneze asaTviseblad.  

    

    liToni yvelaze metad Zvel da gavrcelebul saSen masalas 
warmoadgens. adreuli civilizaciebi 6000 wlis win meteoritSi aRmoCenil 
rkinis madans ukve gamoiyenebdnen xelsawyoebis dasamzadeblad. rkinis 
gamosadnobi pirveli Rumeli gamoCnda daaxloebiT 1400 wels Cvens eramde. 
es iyo Zalian martivi mrgvali formis Rumeli romelSic rkinis madani xis 
naxSirTan erTad cxeldeboda maRal temperaturaze. meoradi gaxurebiTa da 
uroTi damuSavebiT rkinis xelosnebs SeeZloT misTvis mavne minarevebis 
mocileba da simtkicis gazrda. es ukanaskneli miiRweoda maRali xarisxis  
rkinis Zlieri gacxelebiT da misTvis sxva liTonuri elementebis 
damatebiT. 
    Zalian mcire raodenobiT, Termulad daumuSavebeli foladi 
mzaddeboda aRmosavleT afrikisa da indoeTSi ukve 300 wlisaTvis Cvens 
eramde. evropelebma da Cinelebma foladis warmoebis procedura 
aRmoaCines ramdenime aseuli wliT gvian. 

    industriul revolucias hqonda arsebiTi gavlena foladze 
moTxovnilebis warmoSvebaSi manqanaTmSeneblobisTvis, rkinigzebis 
mSeneblobisaTvis da sxva ufro metad ambiciuri industriuli proeqtebis 
ganxorcielebisaTvis. 1855 wels henri besemerma aiRo patenti meTodze, 
romlis mixedviTac Tuji xdeboda Wedvadi da damyoli, gamdnar liTonSi 
naxSirbadis Semcvelobis Sesamcireblad haeris Seyvanis gziT. henri 
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besemeris mier foladis warmoebis procesis dapatenteba aris klasikuri 
magaliTi militaristuli miznebis gavlenisa teqnologiebis  
ganviTarebaze. yirimis omis dros besemerma gamoigona axali tipis 
saartilerio Wurvi. misi gamoyenebis mcdelobebma aCvena rom im dros 
arsebuli, Tujis saartilerio danadgarebi ver uZlebda gacilebiT Zlieri 
Wurvisagan aRZrul datvirTvebs. es gaxda mizezi imisa, ramac aiZula henri 
besemeri, ezruna foladis miRebis proceduris damuSavebaze. mis mier 
SemoTavazebuli meTodi dResac rCeba Tanamedrove foladebis miRebis 
proceduris safuZvelad. am  Zalian mokle istoriuli mimoxilvis Semdeg, 
agreTve mokled samSeneblo foladis miRebis Tanamedrove procedurebis 
Sesaxeb 

    amrigad, rkinis madnis pirveladi gadamuSavebiT miRebuli produqti 
aris Tuji – rkinis Senadnobi naxSirbadTan am ukanasknelis Semcvelobis 
fiqsirebuli procentuli zRvrebiT. is iwarmoeba brZmedebSi dnobis Zalian 
maRal temperaturaze koqsisa da kiris damatebiT. gamdnari Tuji grovdeba 
Rumelis fskerze, saidanac xdeba misi gamoSveba specialur boyvebSi. 
msxvilmarcvlovani 4%-iani, naxSirbadis Semcvelobis ruxi Tuji 
gamoiyeneba sxmulebisaTvis, wvrilmarcvlovani TeTri Tujidan ki 
iwarmoeba foladi. 

    Tanamedrove metalurgiaSi, Tujisagan samSeneblo konstruqciebis 
dasamzadeblad saWiro foladis misaRebad ZiriTadad gamoiyeneba ori 
meTodi: gamodnoba Jangbadis RumelebSi – konvertorebSi (BOS. Basic Oxygen 
Furnace) da gamodnoba eleqtrorkalur RumelebSi (EAF. Electronic Arc  Furnace). 
    BOS meTodologiiT foladis misaRebad saWiro ZiriTadi nedleulia 
Tuji brZmedidan da foladis jarTi. Tanamedrove konvertorebSi 
itvirTeba/SeiZleba gadamuSavdes 350 t-mde nedleuli. wyliT gacivebuli 
Jangbadis mimarTuli nakadi miewodeba konvertorSi da xdeba liTonis 
ganqarva maRali wnevis qveS. Sedegad kazmSi xdeba naxSirbadisa da sxva 
arasaWiro minarevebis dawva. procesis temperaturis kontroli xdeba 
damatebuli jarTis raodenobiT. naxSirbadi ganidevneba konvertoridan 
rogorc gazi, romlis xelmeored gadamuSvebis SemTxvevaSi, is SeiZleba  
gamoyenebul iqnes rogorc sawvavi. cxeli liTonis, jarTis, kiris da sxva  
danamatebis raodenoba dnobis procesSi kontrolirdeba saWiro 
temperaturisa da Semadgenlobis uzrunvelyofis mizniT. procesis 
dasrulebis Semdeg foladi gamoiyeneba specialur cicxvebSi. 

           

           
nax. 1 foladis miReba konvertoruli meTodiT 
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       EAF meTodologiiT  foladis misaRebad saWiro ZiriTadi nedleulia 
foladis jarTi. Tavdapirvelad aRniSnuli wesi gamoiyeneboda mxolod 
maRalxarisxovani foladis misaRebad, dResdReobiT ki ukve gamoiyeneba 
sxva farTod gamoyenebadi foladebis misaRebad iseTebis rogorebic aris 
sxvadasxva xarisxiT legirebuli da uJangavi foladebi. Tanamedrove 
eleqtrorkalur RumelebSi itvirTeba/SeiZleba gadamuSavdes 150 t-mde 
nedleuli. Rumeli warmoadgens wriul avzs moZravi TavsaxuriTa da masSi  
CaSvebuli sami grafitis eleqtrodiT. specialuri amwiT nedleulis 
CatvirTvis Semdeg, avzis saxuravi iketeba da masSi xdeba eleqtrodebis 
CaSveba. mZlavri eleqtrodenis gaSvebiT warmoiqmneba eleqtruli rkali da 
iwyeba dnobis procesi. kirsa da flioritze damatebiT xdeba JangbadiT 
Seberva. Sedegad mavne minarevebi liTonSi SeerTebiT warmoqmnian Txevad 
widas. xdeba nimuSebis aReba da Semowmeba Semadgenlobaze. saWiro 
Semadgenlobisa da temperaturis miRebis Semdeg xdeba misi gayvana 
cicxvebSi romlis drosac warmoebs saWiro malegirebeli danamatebis 
Sereva.  

                      

                    

nax. .2 eleqtrorkaluri Rumeli: 

1 _ grafitis eleqtrodi; 2 _ Tavsaxuri; 3 _ avzi 

 

mas Semdeg, rac foladi gadadis cicxvebSi, miuxedavad gamodnobis wesisa 
(BOS, EAF), iwyeba damatebiTi damuSaveba, damokidebuli imaze, Tu ra 
Tvisebebis foladi moiTxoveba. aRniSnuli gamaumjobesebeli procedurebi 
cnobilia, rogorc foladis meoradi warmoeba da moicavs cicxvebSi 
moTavsebul masaze argoniT, fxvniliT zemoqmedebas, maT vakuumur 
degazacias, cicxvebis eleqtrorkalur gaxurebas an yvelas  
erTad. aRniSnuli procedurebi aumjobeseben foladis xarisxs, acileben 
arasaWiro gazebs, iseTebs rogoric aris magaliTad wyalbadi, amcireben 
Zalian dabal donemde masSi gogirdis Semcvelobas. 
    es aris zogadad gadmocemuli is minimumi, mSeneblisaTvis romlis 
codnis aucileblobaze zemoT (ix. gv. 11) avRniSnavdiT. rogorc zemoT 
aRwerili procesebi aseve misi momdevno 
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Tavi II 

samSeneblo foladebi – maTi Semadgenloba da ZiriTadi Tvisebebi. 

 

 

foladi warmoadgens rkinisa da naxSirbadis Senadnobs misi Tvisebebis 
gasaumjobesebeli malegirebeli danamatebiT, agreTve minarevebis 
umniSvnelo raodenobiT, romelic foladis struqturaSi xvdeba an 
gamodnobis procesSi warmoiqmneba. 

 sufTa rkina  feritis marcvlebis/kristalebis saxiT uzrunvelyofs 
foladis maRal plastikurobas, naxSirbadis rkinasTan naerTi _ cementiti  
(Fe3C) ki mis maRal simtkices. naxSirbadis Semcveloba rac metia, miT 
maRalia foladis simtkice da naklebia plastikuroba. amitom samSeneblo 
konstruqciebis dasamzadeblad gamoyenebul foladebSi, romelTa muSaobis 
pirobebi ZiriTadad moiTxovs plastikurobis maRal maCvenebels, 
naxSirbadis Semcveloba ar unda aRematebodes 0.22%. (aRniSnuli 
warmoadgens woniT procents). aseT foladebs uwodeben mcired 
naxSirbadovans da maTSi naxSirbadis Semcveloba aris 0.14%-dan 0.22%-mde.  

 

 

 

nax. 3   mcirednaxSirbadovani foladis mikrostruqtura 

 

feritisa da cementitis garda foladebSi aris kidev erTi 
struqturuli mdgeneli – perliti, romelic warmoadgens cementitis 
feritTan narevs. foladis maxasiaTeblebis 
gasaumjobeseblad/gansazRvruli pirobebisTvis saWiro Tvisebebis 
misaRebad malegirebeli danamatebis saxiT gamoyenebuli ZiriTadi qimiuri 
elementebia:  

kremniumi – amaRlebs foladis simtkices, magram ramdenadme auaresebs 
mis SeduRebadobasa da koroziamedegobas; Cveulebriv misi Semcveloba aris 
araumetes 1%-sa; 
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marganeci – amaRlebs foladis simtkices, amasTan umniSvnelod 
amcirebs mis plastikurobas; Cveulebriv misi Semcveloba aris ara umetes 
1,5%-sa; 

spilenZi – amaRlebs foladis koroziamedegobas da ramdenadme 
simtkices; foladis meqnikur Tvisebebs mniSvnelovnad cvlis 
ukeTesobisaken iseTi malegirebeli danamatebi, rogorebic aris: alumini, 
qromi, nikeli, vanadiumi, volframi da a.S. 

foladebi Seicaven agreTve mavne minarevebsac. maTgan ZiriTadad 
SeiZleba aRvniSnoT gogirdi, fosfori, azoti da Jangbadi. sxvadasxva 
temperaturuli reJimis pirobebSi isini ZiriTadad iwveven foladis 
gamyifebas, amcireben plastikurobas, zrdian foladis midrekilebas 
SeduRebisas bzarebis warmoqmnaze. simtkicis mixedviT foladebi sam 
ZiriTad jgufad iyofa: 

- Cveulebrivi simtkicis ( 29<yσ kn/sm2) 

- mometebuli simtkicis ( 29kn/sm2 <≤ yσ 40kn/sm2) 

- maRali simtkicis ( ≥yσ 40kn/sm2) 

foladis aRniSvnisaTvis ZiriTadad gamoiyeneben aso-cifrul niSnebs. 
qvemoT mocemulia xsenebuli aso-cifruli aRniSvnebis nimuSebi ruseTisa 
da erT-erTi evropuli qveynis (didi britaneTi) magaliTze. 

pirvel SemTxvevaSi samSeneblo foladebi aRiniSneba rusuli aso  C-iT  
da misi momdevno cifriT, romelic Seesabameba masalis (foladis)  

denadobis zRvars yσ -s gamosaxuls mpa-Si. magaliTad Cveulebrivi 

simtkicis foladebi – 

C235, C245, C255, C275, C285, warmoadgenen mcirednaxSirbadovan foladebs 
markiT CT3 (ГОСТ 27772-88), romlebic gaJangvis xarisxis Sesabamisad 
(dakavSirebulia damzadebis teqnologiasTan) SeiZleba iyos: mduRare 
(indeqsi кп) , naxevradmSvidi  (пс) da mSvidi (сп). 

mometebuli simtkicis foladebi C345, C345K ( K - qimiuri 
Semadgenlobis varianti), C345T (T Termulad gaumjobesebuli varianti), 
C375, C375K, C375T.  

maRali simtkicis foladebi – C390, C390T, C390K, C440, C590, C590K. 

foladis simtkicis gazrda SesaZlebelia foladis legirebiT, agreTve 
misi sxvadasxva saxis Termuli damuSavebiT. 

mometebuli da maRali simtkicis mciredlegirebuli foladebisaTvis 
arsebobs aso-cifruli aRniSvnis sxva sistema (ГОСТ 4543-7-1 aRniSnuli 
sistema ar Seexeba samSeneblo konstruqciebs), romlis mixedviTac aso-
cifruli aRniSvnis pirveli cifri/cifrebi warmoadgens foladSi 
naxSirbadis Semcvelobas, gamosaxuls procentis measedebSi, asoebi 
malegirebeli danamatebis aRmniSvnelia, cifrebi asoebis Semdeg aRniSnuli 
danamatebis Semcvelobis zRvruli raodenoba; Tu asos Semdeg ar mosdevs 
cifri, maSin aRniSnuli danamatis Semcveloba ar aRemateba 1%-s. 
magaliTad15XCHД – naxSirbadi 0.15%, qromi (X), kremniumi (C), nikeli (H) da 
spilenZi (Д) – ara umetes 1 %-sa; 

14Г2 – naxSirbadi 0.14%, manganumi (Г) – 2 %-mde. 
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es rac Seexeboda ruseTsa da СНГ –s qveynebSi damkvidrebul/moqmed 
asocifrul aRniSvnebs. rogorc zemoT aRvniSnavdiT ganxiluli gveqneboda 
agreTve aRniSvnebis sistema erT-erTi evropuli qveynisaTvis, Sesabamisad 
qvemoT mocemulia aso-cifruli aRniSvnebis nimuSebi erT-erTi evropuli 
qveynisaTvis (didi britaneTi).  

samSeneblo miznebisaTvis amJamad gamoyenebuli yvela saxis foladi 
unda mzaddebodes evropuli standartebis (EN) Sesabamisad. aRniSnuli 
standartebi gamoica did britaneTSi BSI-is mier, mcire SesvliT, 
adgilobrivi pirobebis Sesabamisad standartebSi saWiro modifikaciebis 
daSvebis SesaZleblobis Sesaxeb da Sesabamisad nomris win aqvs aRniSvna  

 

 

normatiuli da saangariSo winaRobebi gaWimvisas, kumSvisas da Runvisas 
furclovani, universaluri farTozoliani da fasonuri naglinisTvis 

ГОСТ 27772-82-is mixedviT Senoba-nagebobaTa foladis konstruqciebisaTvis 

 

naglinis normatiuli 
winaRoba mpa, (kgZ/mm2)  

naglinis saangariSo 
winaRoba mpa, (kgZ/mm2) 

furclovani, 

farTozoliani 
universaluri 

 

fasonuri

furclovani, 

farTozoliani 
universaluri 

 

fasonuri 

 

 

foladi 

 

 

naglinis 
sisqe 

mm 

ynR  unR  ynR  unR  yR  yR  yR  yR  

C235 2-dan 20-
mde 

Св. 20 40-
mde 

Св. 40 
100-mde 

Св. 100 

235 
(24) 

225 
(23) 

215 
(22) 

195 
(20) 

360 (37) 

360 (37) 

360 (37) 

360 (37) 

235 
(24) 

225 
(23) 

- 

- 

360 
(37) 

360 
(37) 

- 

- 

230 
(2350) 

220 
(2250) 

210 
(2150) 

190 
(1950) 

350 
(3600) 

350 
(3600) 

350 
(3600) 

350 
(3600) 

230 
(2350) 

220 
(2250) 

- 

- 

350 
(3600)

350 
(3600)

- 

- 

C245 2-dan 20-
mde 

Св. 20-
dan 30-
mde 

245 
(25) 

- 

370 (38) 

- 

245 
(25) 

235 
(24) 

370 
(38) 

370 
(38) 

240 
(2450) 

- 

360 
(3700) 

- 

240 
(2450) 

230 
(2350)

360 
(3700)

360 
(3700)

C255 2-dan 3,9-
mde 

4-dan 
10mde 

Св. 10 20-

255 
(26) 

245 
(25) 

245 

380 (39) 

380 (39) 

370 (38) 

370 (38) 

- 

255 
(26) 

245 
(25) 

- 

380 
(39) 

370 
(38) 

250 
(2550) 

240 
(2450) 

240 

370 
(3800) 

370 
(3800) 

360 

- 

250 
(2550) 

240 
(2450) 

- 

370 
(3800)

360 
(3700)
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mde 

Св. 20 40-
mde 

(25) 

235 
(24) 

235 
(24) 

370 
(38) 

(2450) 

230 
(2350) 

(3700) 

360 
(3700) 

230 
(2350)

360 
(3700)

C275 2-dan 10-
mde 

Св. 10 20-
mde 

275 
(28) 

265 
(27) 

380 (39) 

370 (38) 

275 
(28) 

275 
(28) 

390 
(40) 

380 
(39) 

270 
(2750) 

260 
(2650) 

370 
(3800) 

360 
(3700) 

270 
(2750) 

270 
(2750)

380 
(3900)

370 
(3800)

C285 2-dan 3,9-
mde 

4-dan 
10mde 

Св. 10 20-
mde 

285 
(29) 

275 
(28) 

265 
(27) 

390 (40) 

390 (40) 

380 (39) 

- 

285 
(29) 

275 
(28) 

- 

400 
(41) 

390 
(40) 

280 
(2850) 

270 
(2750) 

260 
(2650) 

380 
(3900) 

380 
(3900) 

370 
(3800) 

- 

280 
(2850) 

270 
(2750)

- 

390 
(4000)

380 
(3900)

C345 2-dan 10-
mde 

Св. 10 20-
mde 

Св. 20 40-
mde 

Св. 40 60-
mde 

Св. 60 80-
mde 

Св. 80 
160-mde 

345 
(35) 

325 
(33) 
305 
(31) 

285 
(29) 

275 
(28) 

265 
(27) 

490 (50) 

470 (48) 

460 (47) 

450 (46) 
440 (45) 

430 (44) 

345 
(35) 

325 
(33) 
305 
(31) 

- 

- 

- 

490 
(50) 

470 
(48) 
460 
(47) 

- 

- 

- 

335 
(3400) 

315 
(3200) 

300 
(3050) 

280 
(2850) 

270 
(2750) 

260 
(2650) 

480 
(4900) 

460 
(4700) 

450 
(4600) 

440 
(4500) 

430 
(4400) 

420 
(4300) 

335 
(3400) 

315 
(3200) 

300 
(3050) 

- 

- 

- 

480 
(4900)

460 
(4700)

450 
(4600)

- 

- 

- 

C345K 4-dan 
10mde 

345 
(35) 

470 (48) 345 
(35) 

470 
(48) 

335 
(3400) 

460 
(4700) 

335 
(3400)

460 
(4700)

C375 2-dan 10-
mde 

Св. 10 20-
mde 

Св. 20 40-
mde 

375 
(38) 

355 
(36) 

335 
(34) 

510 (52) 

490 (50) 

480 (49) 

375 
(38) 

355 
(36) 

335 
(34) 

510 
(52) 

490 
(50) 

480 
(49) 

365 
(3700) 

345 
(3500) 

325 
(3300) 

500 
(5100) 

480 
(4900) 

470 
(4800) 

365 
(3700) 

345 
(3500) 

325 
(3300)

500 
(5100)

480 
(4900)

470 
(4800)

C390 4-dan 
50mde 

390 
(40) 

540 (55) - - 380 
(3850) 

530 
(5400) 

- - 

C390K 4-dan 
30mde 

390 
(40) 

540 (55) - - 380 
(3850) 

530 
(5400) 

- - 

C440 4-dan 440 590 (60) - - 430 575 - - 
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30mde 

Св. 30 50-
mde 

(45) 

410 
(42) 

570 (58) (4400) 

400 
(4100) 

(5850) 

555 
(5650) 

- - 

C590 10-dan 
36mde 

540 
(55) 

635 (65) - - 515 
(5250) 

605 
(6150) 

- - 

C590K 16-dan 
40mde 

540 
(55) 

635 (65) - - 515 
(5250) 

605 
(6150) 

- - 

 

BSEN. ZiriTadad evropuli standartebi liTonis samSeneblo  
konstruqciebisaTvis  Semdegia: BSEN 10025 evropuli samSeneblo foladis 
nawarmi BSEN 10210; BSEN 10219.  

pirvelad BSEN 10025 gamoica 1993 wels, misi modificirebuli varianti 
ki gamovida 2003 wels da is moicavs standarts yvela saxeobis 
foladebisTvis romlebic gamoiyeneba samSeneblo konstruqciebis 
dasamzadeblad. aRniSnul CamonaTvalSi agreTve Sedis wvril boWkovani 
maRali simtkicis (TMR, Q&T) da  garemos zemoqmedebis mimarT medegi 
klasis foladebi, romlebic adre mocemuli iyo BSEN 10113-sa da 10155-Si. 
BSEN 10210 da BSEN 10219 modificireba moxda im moTxovnebis Sesabamisad, 
romlis mixedviTac igive procedura Sesrulda BS EN 10025 –sTvis. 

samSeneblo foladebis aso-cifruli aRniSvnis evropuli sistema 
moicavs prefiqss ,,S” (Steel), rasac mosdevs samniSna ricxvi, romelic 
Seesabameba denadobis zRvars, [magaliTad S275 (n/mm2 an mpa)] da sxvadasxva 
asoebi da cifrebi romlebic aRniSnaven sxvadasxva Tvisebebs an 
teqnologiuri procesis mimdinareobas: 

JR – dartymiTi siblante. V-ebri CanaWers mqone nimuSi. temperatura 
+200C (R – oTaxis temperatura) 

JO – dartymiTi siblante. V-ebri CanaWers mqone nimuSi. temperatura 00C  

J2 - dartymiTi siblante. V-ebri CanaWers mqone nimuSi. temperatura -200C  

H – Rru profili 

+ AR – miwodebis pirobebi, naglini. 

+ N – miwodebis pirobebi. standartuli 

C – civi Stampvis Sesabamisi klasi 

Z – gaumjobesebuli Tvisebebis Sesabamisi klasi 

    BSEN standartma Secvala britanuli standarti BS4360. 
inJinrebs/damproeqteblebs ufro metad gaTavisebuli hqondaT Zveli 
standarti. amdenad Sesabamisobis Cveneba aucilebelia. aqve aucilebelia 
imis xazgasma, rom xsenebuli Sesabamisoba ar aris martivi/pirdapiri – 
mxolod Zveli aRniSvnis axliT Secvla; gansxvavebulia miRebis procesi da 
Tvisebebi. qvemoT mocemulia Senoba/nagebobaTa konstruqciebisaTvis did 
britaneTSi dRes gamoyenebaSi myofi foladis klasebis Zveli da axali 
standartebis monacemTa Sedarebis cxrilis fragmenti. 
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EN 10025-2 

2003 

BS 4360 

1990 

S 275 

     S 275 JR 

     S 275 JO 

    S 275 J2 

43A 

43B 

43C 

43D 

S 355 

     S 355 JR 

      S 355 JO 

     S 355 J2 

       S 355 K2 

50A 

50B 

50C 

50D 

50DD 

 

ZiriTadi Tvisebebi. foladis ZiriTadi Tvisebebi/maxasiaTeblebi romelTac 
arsebiTi mniSvneloba aqvs mSenebeli inJinrisaTvis/damproeqteblisTvis 
Semdegia: 

 

• simtkice – gansazRvravs mis unars/Tvisebas winaaRmdegoba 
gauwios Zalovan zemoqmedebebs;  

 

• deformaciuloba _ gansazRvravs mis unars/Tvisebas aRidginos 
Tavisi pirvandeli/ deformaciamdeli forma datvirTvis moxsnis 
Semdeg; 

 

• plastikuroba – gansazRvravs mis unars/Tvisebas miiRos narCeni 
deformaciebi; 

 

• midrekileba myofe daSlisaken/rRvevisaken – gansazRvravs mis 
unars/Tvisebas ganicados myife/myisieri rRveva/daSla mcire 
deformaciis dros. 

    

aRniSnul TvisebaTagan pirveli  samis maxasiaTeblebis gansazRvra xdeba 
standartuli zomis nimuSis gaWimvaze gamocdiT. Sesabamisi diagrama 
sxvadasxva simtkicis samSeneblo foladebisTvis mocemulia nax.…4-ze.  
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nax. 4. gasaWimi nimuSi da gaWimvis diagrama: 

1-mcirednaxSirbadovani foladi; 2-Tuji; 3-maRali simtkicis foladi; 4, 5, 6-
alumini da misi sxvadsxva Senadnobebi. 

 

abscisTa RerZze gadazomilia fardobiTi wagrZeleba ε  gamosaxuli %_Si 
romlis mniSvnelobac  ganisazRvreba Semdegi gamosaxulebiT: 

                                %100
0

⋅
Δ

=
l

lε                                 (II.1) 

sadac 0l  aris nimuSis sawyisi sakontrolo sigrZe. lΔ _elementis 

dagrZeleba sakontrolo ubnis sazRvrebSi. ordinatTa RerZze gadazomilia 
Zabvis mniSvnelobebi: 

A
F

=σ  
(II.2)

sadac F  aris datvirTva, A  nimuSis ganivkveTis farTi  l  sigrZis 
zRvrebSi samSeneblo foladis simtkicis mTavari maxasiaTeblebia: 

denadobis zRvari _ yσ  , da simtkicis zRvari (droebiTi winaRoba) _ uσ .        

denadobis zRvari yσ  warmoadgenen Zabvas, romelsac datvirTvis moxsnis 

Semdeg Seesabameba %2,0=ε  narCeni fardobiTi dagrZeleba.  masalaTa 
gamZleobis kursidan cnobilia, rom SedarebiT rbili foladebisTvis 
Zabvis aRniSnul mniSvnelobebze aRiniSneba deformaciis intensiuri zrda 
datvirTvis/Zalvis mudmivobis pirobebSi _ warmoiqmneba e.w. denadobis 
baqani (nax. 4). foladebisTvis romlebisTvisac denadobis baqani ar 

fiqsirdeba SemoRebulia 2,0σ  Ddenadobis pirobiTi zRvris mniSvneloba. 

    simtkicis zRvari (droebiTi winaRoba) uσ  masalis zRvruli winaRobis 

(nimuSze yulfis gaCenamde) maCvenebelia, romelic  axasiaTebs mis simtkices 
da ganisazRvreba nimuSis sawyis ganivkveTze mosuli pirobiTi mrRvevi 
Zabvis yvelaze maRali mniSvnelobiT. 

    foladSi warmoqmnili cikluri (niSancvladi) Zabvebis pirobebSi,  
ciklebis didi raodenobis SemTxvevaSi rRveva SesaZlebelia moxdes, 
rogorc droebiTi winaRobis, aseve denadobis zRvris Sesabamis ZabvebTan 
SedarebiT  nakleb mniSvnelobaze. aRniSnul movlenas  liTonis 



 21

daRlilobas uwodeben da mis midrekilebas daRlilobiT rRvevaze 
vibraciuli gamocdebiT adgenen.  

     ZiriTadi maxasiaTeblebiT, romlebiTac  foladis plastikurobas 
gansazRvraven aris fardobiTi wagrZeleba. rRvevis wina etapze nimuSSi 
warmoiqmneba ,,yulfi”, romlis mimdebare zonaSic viTardeba adgilobrivi 
plastikuri deformaciebi. Sesabamisad fardobiT wagrZeleba nimuSis 
gaglejis Semdeg warmoadgens nimuSis mTel sigrZeze Tanabar wagrZelebaTa  

rδ   da  ,,yulfis’’ zonaSi adgilobriv wagrZelebaTa locδ  jams. ramdenadac 

es ukanaskneli Zalian bevr SemTxveviT faqtorze aris damokidebuli, 
plastiurobis dasaxasiaTeblad umetesad mimarTaven sidides, romelic 
warmoadgens fardobiT Seviwroebas nimuSis gaglejisas da ganisazRvreba 
gamosaxulebiT: 

                       
( )

A
AA 0−

=ψ  ,                                         (II.3) 

sadac A  Aaris nimuSis ganivkveTis farTi mis gaglejamde,  0A  aris 

gaglejis Semdeg. 

   drekadobis moduli αtgE =  (nax.4) da drekadobis  zRvari cσ  

axasiaTeben foladis drekad Tvisebebs. Ddrekadobis zRvari Seesabameba 
Zabvis iseT mniSvnelobas, romlis gaqrobis Semdeg nakeToba mTlianad 
aRidgens Tavis pirvandel/sawyis formas. Pproporciulobis zRvari  

pσ romelic naklebobiT umniSvnelod gansxvavdeba drekadobis zRvrisagan, 

warmoadgens Zabvis im mniSvnelobas, romlis miRwevamdec masala muSaobs 
wrfivad hukis kanonis Sesabamisad:  

εσ E=  

    aRniSnuli Zabvebis mniSvnelobebi damokidebulia maTi gansazRvris 

sizusteze. miRebulia, rom pσ -s Seesabameba ZabvaTa is mniSvnelobebi, 

romelTvisac drekadobis moduli mcirdeba 1,5_jer , xolo cσ -s 

romlTaTvisac fardobiTi narCeni deformaciebi tolia 0,05 %-is.          
dartymiTi siblante axasiaTebs foladis midrekilebas myife daSlisaken/ 
rRvevisaken da warmoadgens kuTr muSaobas, romlic ixarjeba CanaWeris 
mqone standartuli nimuSis qanqara urnalze dasarRvevad/dasaSlelad. 
aRniSnuli muSaoba mosuli ganivkveTis farTobze izomeba jouli/sm2_iT. 
temperaturis dawevisas dartymiT siblante mcirdeba, momatebisas izrdeba. 
mcirednaxSirbadovani foladebisaTvis normalur temperaturaze dartymiTi 
siblante tolia 70. . . 100 jouli/sm2_iT. Mmokled SevexoT samSeneblo 
foladebis ramdenime mniSvnelovan meqanikur Tvisebas:  

   civnaWedoba warmoadgens foladis drekad zRvrebSi muSaobis arealis 
gazrdas misi winaswari gaWimviT denadobis zRvars zemoT. Aaqve unda 
aRiniSnos rom am movlenas aqvs Tavisi uaryofiTi mxarec. kerZod foladi 
xdeba myife.  

   daZveleba _ igulisxmeba foladis deformaciuli da Termuli 
daZveleba, romlis Sedegadac is icvlis Tvisebebs droSi. civnaWedobis 
msgavsad ukeTesi xdeba drekadi Tvisebebi, mcirdeba plastikuroba.  

   aucilebelia calke warmovadginoT samSeneblo konstruqciebis 
dasamzadeblad gamoyenebuli foladebis fizikuri maxasiaTeblebis 
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ricxviTi mniSvnelobebi, romelTa gamoyenebac samSeneblo saproeqto 
praqtikaSi mudmivad mogvixdeba. esenia:  

foladis simkvrive: 31085,7 ⋅=ρ kg/m3; 

moculobiTi wona:  41085,7 ⋅=γ n/m3; 

wrfivi gafarToebis koeficienti: 41012,0 −⋅=α  1−Cο ; 

drekadobis moduli: 111006,2 ⋅=E n/m2; 

Zvris moduli: 111081,0 ⋅=G n/m2; 

ganivi deformaciis koeficienti: 3,0=ν . 
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Tavi III 

                                 sortamenti 

 

sortamenti warmoadgens naglini, civadnaRuni da dawnexili 
profilebis katalogs maTi formis, geometriuli zomebisa da 
maxasiaTeblebis, erTeuli sigrZis masis, daSvebebisa da miwodebis 
pirobebis miTiTebiT. (ix. danarTi) 

liTonis samSeneblo  konstruqciebad ZiriTadad gamoiyeneba naglini 
furclovani da profiluri foladi. es ukanaskneli Tavis mxriv iyofa 
sortul (wre, kvadrati, zoli, kuTxovana) da fasonur (sortisebri, 
Sveleri, sxva tipis fasonuri profilebi) foladebad. 

moqmedi sortamenti aris liTonis konstruqciebis racionaluri 
profilebisa da maTi gradaciis sixSiris dasadgenad Catarebuli kvlevebis 
Sedegi. 

ganasxvaveben samis saxis folads: 

sqelfurclovani, sisqiT 4 mm-dan 160 mm-mde, 

Txelfurclovani, sisqiT 0.5 mm-dan 4 mm-mde, 

 

 

 

nax.5.  naglini profilebi: 

a) TanabarTaroiani kuTxovana; b) araTanabarTaroiani kuTxovana g) 
Sveleri; d) ortesebri (Cveulebrivi); e) ortesebri (farToTaroiani) 
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unversaluri, sisqiT 6 mm-dan 60 mm-mde, fiqsirebuli siganiT 200 mm-dan 1050 
mm-mde.  

     aRniSnuli tipis furclovani foladi konstruqciebSi SeiZleba 
gamoyenebuli iqnes napirebis CamoWris da garandvis gareSe, ramdenadac 
isini oTx lilvs Soris iglineba. 

     profiluri foladi sortamentSi warmodgenilia  kuTxovanebiT, 
SvelerebiT, ortesebriT (Cveulebrivi, farToTaroiani), tesebriT. 

     profiluri foladis erT-erTi yvelaze gavrcelebul saxeobas 
warmoadgenen kuTxovanebi. isini ZiriTadad RerZul Zalebze momuSave 
konstruqciuli sistemebis warmomqmnel elementebs warmoadgenen. agreTve 
gamoiyenebian makavSirebel da sxva saxis konstruqciul elementebad. 
Zalian farTod gamoiyeneba gisosur konstruqciebSi, gansakuTrebiT 
wamweebSi. kuTxovanebi aris ori tipis TanabarTaroiani da 
araTanabarTaroiani. maTi sortamenti  moicavs ganivkveTebis Zalian farTo 
speqtrs 1 sm2-dan 140 sm2-mde.  

samSeneblo konstruqciebad gamoyenebuli ortesebri koWebi aris ori 
saxis: Cveulebrivi da farToTaroiani. Cveulebrivi Taroebis qanobiani Siga 
waxnagebiT aris ZiriTadi koWovani profili, romelic  gamoiyeneba Runvaze  

muSaobis dros. kveTis simaRle icvleba 100-dan 700 mm-mde (nomeri 
Seesabameba simaRles) 

farToTaroiani ortesebri, Taroebis paraleluri waxnagebiT Siga 
qanobis gareSe mzaddeba sami saxis: normaluri ortesebri, farToTaroiani 
ortesebri da kolonis ortesebri. am ori ukanasknelis simaRle 1000mm-mde 

aRwevs Taroebis siganis simaRlesTan fardobas 3,075,0 Λ=
h
b

 zRvrebisTvis. 

kolonuri ortesebrisTvis aRniSnuli fardobis mniSvneloba daaaxloebiT 
erTis tolia, rac maT gansakuTrebulad mdgrads xdis Taroebis 
marTobuli RerZis mimarT da maTi gamoyeneba Sesabamis konstruqciul 
sistemebSi SesaZlebelia damatebiTi gamagrebis gareSe. 

farToTaroiani ortesebris kedlis Sua xazze grZivi mimarTulebiT 
gaWris gziT iReben tesebr profils. es ukanaskneli farTod gamoiyeneba 
gisosur konstruqciul sistemebSi, gansakuTrebiT wamweebSi. 

Sveleri Taroebis qanobiani Siga waxnagebiT, ganivkveTis  
konstruqciuli gadawyvetis mixedviT, ortesebrisagan gansxvavdeba imiT 
rom kedeli gadatanilia Taroebis kideSi. simaRle icvleba 50-dan 400 mm-
mde (nomeri Seesabameba simaRles). aris Svelerebi Taroebis paraleluri 
waxnagebiT (Siga qanobis gareSe), romelTa ganivkveTebsac ukeTesi 
saangariSoO maxasiaTeblebi gaaCnia da ufro metad mosaxerxebelia maTTan 
sxva konstruqciuli elementis SeerTebis kvanZis mowyoba. 

Svelerebi ZiriTadad gamoiyeneba rogorc Runvaze momuSave 
konstruqciuli elementi. rac Seexeba  grZiv Zalebze/datvirTvebze 
Svelerebis muSaobas, aseT SemTxvevaSi maTi gamoyeneba xdeba rogorc 
Sedgenili ganivkveTis elementisa. SesaZlebelia Sevleris gamoyeneba 
kolofisebr ganivkveTad, ori Sveleris uwyveti SeduRebis nakeriT 
SeerTebis gziT. 

liTonis konstruqciul sistemebSi farTod gamoiyeneba mrgvali, 
sworkuTxa da marTkuTxa ganivkveTis milebi. mrgvalganivkveTiani milebi 
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aris cxeladglini (gare diametric 0,5-dan 550 mmde; kedlis sisqe 2,5 dan 
7,5mm - mde) da eleqtroSeduRebiTi (gare diametriT 2,5_dan 7,5mm-mde) da 
eleqtroSeduRebiTi (gare diametric 25 mm da zemoT, kedlis sisqe 
aranakleb 2,5 mm). 

pirveli tipis ZviradRirebuli milebi ZiriTadad milsadenebSi, 
anZebSi, koSkebSi da sxva specialur nagebobebSi gamoiyeneba, rac Seexeba 
milebis meore tips, isini ki gisosur konstruqciebSi. 

kvadratuli da marTkuTxa ganivkveTis mqone milebi mzaddeba 
profilsaRun dganze. arsebobs meore teqnologiac, romlis mixedviTac 
rulonuri foladisagan eleqtroSeduRebis gziT miRebul mrgvali 
ganivkveTis milebs aZleven saWiro formas. kvadratuli ganivkveTis zomebi 
icvleba 80-dan 180mm-mde, marTkuTxasi ki 60X100-dan 100X230 mm-mde. sisqe 3 
dan 8 mm-mde. isini ZiriTadad gamoiyeneba msubuq saxuravebSi, CalangarebSi, 
vitraJebSi.

 

                          nax. 6 civadnaRuni profilebi 

 

zemoT CamoTvlili ZiriTadi profilebis garda, gamoiyeneba 
civadnaRuni profilebi. isini mzaddeba 1 dan 8 mm-mde sisqis 
furclebisagan. dasaSvebia ufro sqeli (16 mm) furclebis Runvac. erT-erTi 
mTavari Rirseba aRniSnuli profilebisa mdgomareobs imaSi, rom gvaqvs 
saSualeba miviRoT nebismieri formis ganivkveTi saWiroebis Sesabamisad. 
yvelaze metad gavrcelebuli formebia: Tanabar da araTanabarTaroebiani 
kuTxovanebi, Svelerebi, C-ebri da Z-ebri ganivkveTebi. isini ZiriTadad 
gamoiyeneba SenobaTa saxuravebis msubuq konstruqciebSi 
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naRuni profilis erT-erT saxeobas agreTve warmoadgens specialur 
dganze damzadebuli profilirebuli fenili. is farTod gamoiyeneba 
saxuravebze da SenobaTa gare SemosvaSi. maT erTmaneTisgan ganasxvaveben 
gofris simaRlisa da formis mixedviT. maT dasamzadeblad gamoyenebuli 
foladis sisqe icvleba 0.6-dan 1 mm-mde. koroziamedegobis 
uzrunvelsayofad isini mzaddeba moTuTiebuli foladisagan. 

zemoT aRniSnul, sortamentSi mocemul ZiriTad konstruqciul 
elementTa CamonaTvalSi miTiTebuli ar gvqonda Sesabamisi saxelmwifo 
standartis aRniSvna/nomeri. unda vicodeT rom 
mSeneblobisas/proeqtirebisas saWiro, sortamentidan 
profiluri/furclovani elementis SerCevis dros saWiroa miTiTebuli 
iqnas Sesabamisi standartis aRniSvna/nomeri. mocemul SemTxvevaSi 
aRniSnuli saWirod ar CavTvaleT Semdegi mosazrebiT: 

_ erTis mxriv mocemul konkretul SemTxvevaSi Cveni mizani iyo gadmogveca 
saerTo informacia sortamentis raobis, ,,masTan” muSaobis Sesaxeb; 
aRniSnuli ki saerToa imisda mixedviT Tu romel qveyanaSi moqmedebs 
sortamenti/katalogi; 
_ meores mxriv zemoT gadmocemuli informacia sortamentSi warmodgenili 
nakeTobebis, maTi zomebisa da sxva maxasiaTeblebis Sesaxeb Seexeba 
ruseTSi moqmed standartebs; am etapze igive standartebi muSaobs 
ZiriTadad Cvens qveyanaSi. qvemoT mocemulia igive tipis 
sortamentis/katalogis nimuSi, romelic moqmedebs did britaneTSi. 
ramdenime ganmarteba am ukanasknelis Sesaxeb. 
saTauri: Dimesions and properties – zomebi da maxasiaTeblebi.  Tables of dimensions 
and gross section properties – zomebis  da  ganivkveTis  maxasiaTeblebis cxrilebi 
cxrilis pirveli grafa: Section Designation – ganivkveTi. aRniSvna; 
meore grafa: Mass per Metre, Kg/m – erTeuli metris masa kg/m 
mesame grafa: Depth of Section Dmm – ganivkveTis simaRle mm. 
meoTxe grafa: Width of Section Smm – ganivkveTis sigane mm. 
mexuTe grafa: Thiekness. Web tmm. Flanges Tmm. sisqe. kedlis tmm, Tarosi   Tmm. 
meeqvse grafa: Root Radius rma – inerciis radiusi rmm 
meSvide grafa: Depth between Fillets dma  - manZili Taroebs Soris d mm. 
merve grafa: ratios for local Buckling. Flange b/T; Web b/t; koeficientebi 
adgilobrivi   mdgradobisaTvis. Taro C/T; kedeli d/t. 
mecxre grafa: Dimensions for Detaling. End Clearance Cmn. Notch. Nmm. nmm. zomebi  
detalirebisaTvis waxnaguri RreCo C mm. amonaWeri N mm; n mm. 
aRniSnuli sidideebis mniSvneloba ganisazRvreba Semdegi gamosaxulebiT: 

N=((B-t)/2)+10 mm (damrgvaleba 2 mm-is metobiT) 
n=(D-d)/2 (damrgvaleba 2 mm-is metobiT) 
c=t/2+2 mm (damrgvaleba 2 mm-is metobiT) 

meaTe grafa: Surface Area. Per Metre m2. Per Tonne m2. zedapiris farTi metrze m2, 
tonaze m2. 

aRniSnuli tipis sortamentebis/katalogebis raodenoba Zalian didia. 
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Tavi IV 

liTonis konstruqciaTa elementebis gaangariSebis safuZvlebi 

 

konstruqciaTa zRvruli mdgomareobebis Sesaxeb. zRvrul mdgomareobaTa 
Teoriis arseboba  aris inJiner mSenebelis /damproeqteblis winaSe mdgari 
ori urTierTsawinaaRmdego ZiriTadi miznis _ konstruqciis saimedoobis 
(simtkice, sixiste, mdgradoba) uzrunvelyofa minimaluri materialuri da 
SromiTi resursebiT, miRwevis mudmivi mcdelobis Sedegi. zRvrulad 
iTvleba mdgomareoba, rodesac konstruqcia veRar akmayofilebs misTvis 
dagegmil saeqspluatacio/samontaJo moTxovnebs. zRvrul mdgomareobebs 
yofen or did jgufad:  

pirveli jgufi _ zidviTunarianobis amowurvis an eqspluataciis 
SeuZleblobis mixedviT; 

meore jgufi _ normaluri eqspluataciis SeuZleblobis mixedviT.    

konstruqciisa an misi elementisaTvis   pirveli zRvruli 
mdgomareobis dauSveblobis piroba aris: 

                                  SN ≤ ,                             (IV.1) 

sadac N  aris Zalovani faqtoris maqsimaluri mosalodneli mniSvneloba 

konstruqciis eqspluataciis saangariSo periodSi; S   zidviTunarianobis 
mosalodneli minimaluri sidide igive periodSi. ramdenadac liTonebSi 
narCeni deformaciebi Cndeba masalis plastiur mdgomareobaSi gadasvlis 
stadiaSi piroba SeiZleba Caiweros Semdegi saxiT: 

                                 ySN ≤ ,                              

(IV.2) 

sadac yS  aris igive S  gansazRvruli denadobis zRvris Sesabamisad 

 

konstruqciisa an misi elementisaTvis   meore zRvruli mdgomareobis 
dauSveblobis piroba aris: 

                                [ ]ff ≤ ,                               
(IV.3) 

sadac f  aris normaluri eqspluataciis pirobebSi moqmedi datvirTvebiT  

gamowveuli CaRunva/sxva maxasiaTebeli;  [ ]f  _ normaluri 

eqspluataciisaTvis dasaSvebi zRvruli CaRunva/sxva maxasiaTebeli.  

   zRvrul mdgomareobaTa mixedviT gaangariSebis mTavari Rirseba 
mdgomareobs konstruqciaTa muSaobis ganmsazRvrel faqtorTa gavlenis, 
diferencirebul gaTvaliswinebaSi Sesabamisi koeficientebis (gansxvavebiT 
maragis erTiani koeficientisagan, rogorc es xdeboda dasaSveb ZabvaTa 
meTodSi) meSveobiT.  

aRniSnuli faqtorebi ki Semdegia: 
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_ datvirTvebis cvalebadoba (gaTvaliswineba xdeba datvirTvaze 

saimedoobis koeficientiT 1≥fγ   an 1<fγ ); 

_ datvirTvebis SeTanwyoba (gaTvaliswineba xdeba SeTanwyobis 
koeficientiT 1<ψ ); 

_ masalis maxasiaTebel TvisebaTa cvalebadoba (gaTvaliswineba xdeba 

masalaze saimedoobis koeficientiT  1>mγ ); 

_ Senoba-nagebobaTa daniSnuleba (gaTvaliswineba xdeba daniSnulebaze 

saimedoobis koeficientiT 1≤nγ ); 

_ saSiSi Sedegebi rRvevisas (gaTvaliswineba xdeba saimedoobis 

koeficientiT droebiTi winaRobis mixedviT gaangariSebisas 3,1=uγ ); 

_ muSaobis pirobebi (gaTvaliswineba xdeba muSaobis  pirobebis 

koeficientiT  1≤cγ  an 1>cγ ); 

aRniSnulis gaTvaliswinebiT (IV.1) da (IV.2) pirobebi zogadad Caiwereba 
Semdegi saxiT: 

                          c
unm

unR
N γ

γγγ
Φ

≤  c
nm

ynR
γ

γγ
Φ

                            (IV.4) 

                           ∑+= fjjfii NNN γψγ                              (IV.5) 

sadac i  da j  indeqsebi datvirTvaTa jgufebs aRniSnavs; Φ  _ geometriul 

maxasiaTebels; ynun RR ,  _ simtkicisa da denadobis normatiuli zRvrebi, 

Sesabamisad uunR σ= ,  nynR σ= . 

gaangariSebebSi ZiriTadad gamoiyeneba saangariSo winaRobebi simtkicisa 

m

un
u

R
R

γ
=  da denadobis zRvris 

m

yn
y

R
R

γ
=  mixedviT.   

  moqmedebis xangrZlivobis mixedviT, konstruqciebze modebuli 
datvirTvebi iyofa mudmiv da droebiT datvirTvebad. es ukanaskneli Tavis 
mxriv iyofa _ droebiT xangrZliv, droebiT xanmokle da gansakuTrebul 
datvirTvebad. 

  mudmiv datvirTvebs  anu datvirTvebs romelTa sidide, modebis adgili 
da moqmedebis mimarTuleba ucvlelia miekuTvneba: mzidi da SemomzRudavi 
konstruqciebis sakuTari wona; gruntebis wona da dawneva. 

  droebiT xangrZliv datvirTvebs miekuTvneba: stacionaruli 
aRWurvilobis (Carxebis, aparatebis, motorebis da a.S.) wona; siTxeebis, 
gazebisa da fxvieri sxeulebis dawneva sacavis kedlebze; datvirTvebi 
sawyobebisa da biblioTekebis kedlebsa da gadaxurvebze; datvirTvebi 
xidura da Sekiduli amweebidan; Tovlis datvirTva  da temperaturul-
klimaturi datvirTvebi daraionebis Sesabamisad da a.S.. 

  droebiT xanmokle datvirTvebs miekuTvneba: SenobaTa gadaxurvebze 
adamianTa, msubuqi aRWurvilobisa da avejis datvirTva; datvirTvebi 
romlebic warmoiqmneba konstruqciebis damzadebis, transportirebisa da 
montaJis dros; sxvadasxva mowyobilobebis gadaadgilebis dros; Qqarisa da 
Tovlis datvirTvebi daraionebis Sesabamisad da a.S.. 
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  gansakuTrebuli saxis datvirTvebs miekuTvneba: seismuri datvirTvebi; 
zemoqmedeba ganpirobebuli afeTqebiT, fuZis jdeniT, teqnologiuri 
procesis mkveTri darRveviT da a.S.. 

   konstruqciaze mosul datvirTvas gaaCnia ori mniSvneloba _ 

normatiuli da saangariSo. normatiuli ( nP )warmoadgens datvirTvis im 

maqsimalur mniSvnelobas romelic xels ar uSlis konstruqciis/sistemis 
normalur eqspluatacias; saangariSo datvirTva _ datvirTvis maqsimaluri 
mniSvneloba, romelic SeiZleba miviRoT saeqspluatacio periodSi, 

albaTobis winaswar dadgenili xarisxiT ).( nfc PP γ=  

   ganasxvaveben datvirTvis or SeTanwyobas: 

_ ZiriTads, romelic Sedgeba mudmivi, droebiTi xangrZlivi da xanmokle 
datvirTvebisgan; 

_ gansakuTrebuls _ ZiriTads emateba erTi gansakuTrebuli datvirTva.  

 

   centralurad gaWimuli konstruqciuli elementebi. aRniSnuli Zalovni, 
daZabuli efeqtis/mdgomareobis ganmapirobebelia konstruqciul elementze 
modebuli Seyursuli Zala/Zalebi, moqmedi elementis ganivkveTis simZimis 
centrebis SemaerTebel wrfeze. elementis muSaoba srulad aisaxeba 
gaWimvis diagramiT (ix. foladis meqanikuri Tvisebebi, gv.). saangariSo 
Zabvis mniSvneloba elementis ganivkveTSi. 

 

                                                              
A
N

=σ ,                                                            (IV.6)                    

 

sadac N  aris grZivi Zalva, gamowveuli zemoT xsenebuli datvirTviT, A– 
elementis ganivkveTi farTi (neto); 

 

gaangariSebis mizani: elementisaTvis acilebuli unda iqnes zRvruli 
mdgomareoba. aRniSnulis miiRweva elementis simtkiceze SemowmebiT (I 
jgufis zRvruli mdgomareoba ix. gv. 28). Sesabamisad simtkicis 
uzrunvelyofis piroba: 

 

                                                                  cRγσ ≤ ,                                                       (IV.7) 

sadac  yR  – grZivi Zalva, gamowveuli zemoT xsenebuli datvirTviT, cγ  – 

muSaobis pirobebis koeficienti. 

       Cveulebrivi da amaRlebuli simtkicis foladisagan Sesrulebuli, 
centralurad gaWimuli elementis Sesustebul ganivkveTSi arsebiTi 
plastiuri deformaciebis ganviTarebis ardaSveba. sruliad 
uzrunvelyofilia maTi me-2 gamosaxulebis Sesabamisad gaangariSebis 
SemTxvevaSi.  

centralurad gaWimuli elementebisaTvis, romelTa foladis 

meqanikuri maxasiaTebeli cuy RR γ<  da eqspluatacia 
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dasaSvebia/mosalodnelia foladis denadobis zRvars zemoT, simtkicis 
uzrunvelmyofi piroba iqneba:  

 

                                                    ucuR γγσ ≤ ,                                                                                        (IV.8)                                 

sadac  uR  – saangariSo winaRoba droebiTi winaRobis mixedviT, uγ  – 

saimedoobis koeficienti.  

       simtikicis pirobis garda centralurad gaWimuli elementisaTvis 
uzrunvelyofili unda iyos sixistis piroba. aRniSnuliT konstruqciuli 
elementi dazRveuli unda iyos: dazianebisagan transportirebisa da 
montaJis dros, sawyisi formis cvlilebebisagan (gaRunva) didi siganisa da 
moqnilobis SemTxvevaSi; dagrZelebisagan/Camowolisagan sakuTari woniT. 
vibraciisagan dinamikuri zemoqmedebis SemTxvevaSi. sixistis 
uzrunvelyofis piroba: 

  

                                         [ ]λλ ≤=
i

lef
,                       (IV.9) 

sadac  efl  – elementis saangariSo sigrZe;  λ  ganivkveTis inerciis radiusi   

 [ ]λ   – zRvruli moqniloba  

 

zogadad elementis saangariSoO sigrZeebi da ganivkveTis inerciis 
radiusebi SesaZlebelia gansxvavebuli iyos sxvadasxva RerZebis 

),,,( yxefyefx iill  mimarT. Sesabamisad gansxvavebuli iqneba maTi moqnilobebic  - 

yx λλ , . amasTan, arc erTi moqniloba ar unda aRematebodes zRvrul 

moqnilobas. 

 

centralurad SekumSuli konstruqciuli elementebi. aRniSnuli 
Zalovani/daZabuli efeqtis/,dgomareobis ganmapirobebelia konstruqciul 
cementze modebuli Seyursuli Zala/Zalebi, moqmedi elementis 
ganivkveTebis simZimis centrebis SemaerTebel wrfeze; 

gaangariSebis mizani: elementisaTvis acilebuli unda iqnes zRvruli 
mdgomareoba. aRniSnuli miiRweva maTi gaangariSebiT pirveli jgufis 
zRvruli mdgomareobis mixedviT: 

simtkiceze _ mokle konstruqciuili elemntebisaTvis, romelTa 
sigrZe ganivkveTis umcires zomas aRemateba ara umetes eqvsjer; 

mdgradobaze _ moqnili, grZeli elementebisaTvis. 

pirvel SemTxvevaSi vsargeblobT gamosaxulebiT, xolo meore 
SemTxvevaSi gvaqvs gamosaxuleba:  

 

                         cyR
A

N γ
ϕ

σ ≤= ,                              (IV.10) 
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sadac A  elementis ganivkveTis farTi (bruto) ϕ  grZivi Runvis/mdgradobis  

koeficienti, romelic warmoadgens centralurad SekumSuli 
konstruqciuli elementis liTonis denadobis zRvris mixedviT saangariSo 
winaRobis, amave masalis maxasiaTebel kritikul Zabvamde Semamcirebel 
koeficients; koeficientiT xdeba cementis sawyisi simrudis, SemTxveviTi 
eqscentrisitetis da sxva SesaZlo uaryofiTi gavlenis mqone faqtorebis 
gaTvaliswineba; amdenad ϕ  koeficienti warmoadgens elementis moqnilobisa 

da denadobis zRvaris mixedviT saangariSoO winaRobis funqcias ),( yRλϕϕ = , 

Sesabamisad misi mniSvneloba sxvadasxva markis foladisaTvis iqneba 
sxvadasxva. warmodgenil cxrilSi mocemulia ϕ  –is mniSvnelobebi  

 

centralurad SekumSuli foladis elementebis grZivi Runvis ϕ  
koeficientebis mniSvnelobebi 

 

ϕ  - is mniSvnelobebi cxrilSi gazrdilia 1000-jer 

 

gansazRvruli boloebSi saxsrulad Camagrebuli ReroebisaTvis. Camagrebis 
da datvirTvis sxva saxeobebisaTvis ϕ –is mniSvnelobis gansazRvra 

daiyvaneba zemoT aRniSnul ZiriTad modelze, konstruqciuli elementis 

realuri/arsebuli sigrZis )(l  dayvanili sigrZiT )( efl  Secvlis gziT: 

                                    llef μ= ,                               (IV.11) 
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sadac μ  dayvanis sigrZis koeficientia. Sesabamisad elementis moqniloba 

misi dayvanili sigrZis ganivkveTis inerciis radiusTan )(i  fardobiT: 

 

                                   [ ]λλ ≤=
i

lef
                             (IV.12) 

 

da misi mniSvneloba ar unda aRematebodes SekumSuli cementebisaTvis 
gansazRvruli moqnilobis zRvrul mniSvnelobebs.  

     

SekumSuli elementebis dayvanili (saangariSo) sigrZeebi 

 

 

liTonisagan damzadebuli samSeneblo konstruqciuli elementebis formis 
da zomebis gaTvaliswinebiT, centralurad SekumSuli elementebi 
ZiriTadad swored mdgradobaze mowmdeba. 

     

     Runvadi konstruqciuli elementebi. aRniSnuli Zalovani daZabuli 
efeqtis/mdgomareobis ganmapirobebelia konstruqciul elementebze 
modebuli Seyursuli/ganawilebuli cal-calke an erToblivad moqmedi 
ZalebiT an momentebiT. datvirTvis mimarTuleba/moqmedebis sibrtye 
emTxveva an ar emTxveva elementis ganikveTis mTavari RerZebis 
mimarTulebas/moqmedebis sibrtyes. Sesabamisad, gvaqvs ganvi an iribi Runva. 
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gaangariSebebis mizani: elementisaTvis acilebuli unda iqnes 
zRvruli mdgomareoba. aRniSnuli miiRweva maTi gaangariSebiT pirveli da 
meore jgufis zRvruli mdgomareobis mixedviT: 

- pirveli jgufis zRvruli mdgomareobis mixedviT _ simtkiceze, 
saerTo da adgilobriv mdgradobaze;  

- meore  jgufis zRvruli mdgomareobis mixedviT _ deformaciaze.  

pirvel SemTxvevaSi gaangariSeba xdeba saangariSoO datvirTvebze, 
meore SemTxvevaSi _ normatiulobaze. simtkiceze gaangariSeba/Semowmeba, 
drekadobis zRvrebSi ganiv Runvaze momuSave konstruqciuli 
elementisaTvis warmoebs gamosaxulebebiT:  

normaluri Zabvebis mixedviT: 

                            cy
n

R
W

M γσ ≤=
min,

,                            (IV.13) 

sadac  M  aris saangariSoO kveTSi moqmedi mRunavi momenti (aiReba  

misi maqsimaluri mniSvneloba) 

min,nW  – winaRobis momentis minimaluri mniSvneloba ganivkveTTa 

Sesustebis gaTvaliswinebiT. am ukanasknelis ararsebobis 

SemTxvevaSi xn WW =min,   

yR  _ foladis saangariSo winaRoba denadobis zRvaris 

mixedviT; 

cγ  muSaobis pirobebis koeficienti. 

mxebi Zabvebis mixedviT 

                                 cs
x

R
tI

QS γτ ≤= ,                            (IV.14) 

sadac  Q  aris saangariSoO kveTSi moqmedi ganivi Zala (aiReba misi  

maqsimaluri mniSvneloba); 

S  – ganivkveTs Zvradi nawilis (farTis naxevari) statistikuri 
momenti (bruto) neitraluri RerZis mimarT; 

xI  – mTliani ganivkveTis inerciis momenti (bruto); 

t  _ elementis sisqe/ganivkveTis sigane mxebi Zabvebis Semowmebis 
adgilas (ortesebri koWebisaTvis kedlis siqe neitraluri Sris 
gaswvriv); 

sR  – saangariSo winaRoba Zvraze.  

elementSi (ZiriTadi koWis kedeli) saWanWike xvretebis arsebobis 
SemTxvevaSi (IV.14) formuliT gansazRvruli τ –s mniSvneloba mravldeba 

)( daa −=α  koeficientze, sadac a  xvretebis bijia, d  ki maTi (TiToeulis) 
diametri. 

naglini ortesebri koWebis mxeb Zabvebze Semowmeba dasaSvebia 
Catardes im SemTxvevaSi, Tu maTze moqmedebs mxolod Tanabarganawilebuli 
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datvirTva, maTi ganivkveTebi ki dasustebuli ar aris saWanWike xvretebiT. 
aRniSnuls ganapirobebs xsenebuli tipis koWebis SedarebiT mcire simaRle 
da kedlis sakmarisi sisqe.  

(IV.13)  gamosaxulebiT simtkiceze Semowmebuli koWis kedlisTvis 
daculi unda iyos piroba:  

 

     cyxyyyxxred R γτσσσσσ 15,13 222 ≤++−= ;       csxy R γτ ≤ .                  (IV.15) 

 

aRniSnuli warmoadgens Semowmebas dayvanil Zabvebze, normaluri da 
mxebi Zabvebis erToblivi moqmedebis gaTvaliswinebiT. mocemul 

gamosaxulebaSi (IV.15): xx IM=σ  aris koWis RerZis paraleluri normaluri 

Zabvebi, moqmedi kedlis Sua sibrtyeSi; yσ  – koWis ReZis perpendikularuli 

Zabvebi, moqmedi kedlis Sua sibrtyeSi; xyτ  – mxebi Zabva, gansazRvruli 

(IV.14) gamosaxulebiT. 

iribi Runvis SemTxvevas adgili aqvs maSin, rodesac datvirTvis 
mimarTuleba ar emTxveva konstruqciuli elementis ganivkveTis arcerTi 
mTavari RerZis mimarTulebas. aRniSnul efeqts xSirad adgili aqvs 
gadaxurvis ganivebSi, romelTaTvis Sveleri warmoadgens yvelaze metad 
Sesatyvis profils. aRniSnul SemTxvevaSi datvirTva iSleba  mdgenelebad 
da warmoebs konstruqciis gaangariSeba pirveli da meore jgufis zRvruli 
mdgomareobebis mixedviT. 

elementis simtkiceze Semowmeba, misi or mTavar sibrtyeSi 
erTdrouli Runbvisas warmoebs Semdegi gamosaxulebiT: 

                          cy
yn

y

xn

x Rx
I
M

y
I
M

γ≤± ,                        (IV.16) 

sadac x  da y  aris ganivkveTis gansaxilveli wertilis koordinatebi 

mTavari RerZebis mimarT.  

(IV.13) da (IV.16) gamosaxulebebi, koWebSi plastikuri deformaciebis 
ganviTarebisa da momentebis gadanawilebis gaTvaliswinebiT, Caiwereba 
Semdegi saxiT: 

                           cy
n

R
Wc
M γσ ≤=

min,1

;                       (IV.17) 

 

                        cy
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x R
Wc
M

Wc
M

γ≤+
min,1min,1

,                    (IV.18) 

sadac xMM ,  da yM  aris momentebis absoluturi mniSvnelobebi, xolo 

xcc ,1  da yc  koeficientebis gansazRvris Sesaxeb ixile gv. 74-75  

     koWis saerTo mdgradobis dakargva xdeba datvirTvis garkveuli 
mniSvnelobisaTvis/kritikuli misi erT-erTi mTavari sibrtyidan gamosvlisa 
da misi Semdgomi “gadagrexis” saxiT (nax.7). saerTo mdgradobis dakargvis 
aRniSnul formas ERunviT-grexiTs uwodeben. am efeqtze Semowmeba anu 
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warmoqmnili Zabvebis kritikul ZabvebTan Sedareba xdeba Semdegi 
gamosaxulebiT: 

                         cy
cb

R
W

M γ
ϕ

σ ≤= ,                            (IV.19) 

 

 

                   

nax. 7. konsoluri koWis saerTo mdgradobis dakargvis erT-erTi 
SesaZlo forma 

 

 

sadac bϕ  aris mdgradobis koeficienti, warmoadgens kritikuli Zabvebis, 

masalis saangariSo winaRobasTan makavSirebel sidides da misi 
mniSvneloba damokidebulia koWis sigrZeze; misi Camagrebis pirobebze; 
RunviT da grexiT sixisteze; datvirTvis tipsa da mis mdebareobaze. misi 
mniSvnelobis gansazRvra xdeba empiriul gamosaxulebaTa mixedviT [1,2]. 
koWebis saerTo mdgradobaze Semowmeba ar xdeba im SemTxvevaSi, rodesac 
koWis zeda, SekumSuli sartyelis datvirTva gadaecema masTan uwyvetad da 
saimedod mierTebuli fenilisagan (rkinabetonis filebi, 
brtyeli/profilirebuli liTonis fenili, talRovani foladi da a.S.). 

koWis adgilobrivi mdgradobis dakargva SeiZleba gamoiwvios mis 
zeda sartyelze Seyursuli Zalis zemoqmedebam. 

drekad deformaciebze semowmeba (meore jgufis zRvruli 
mdgomareoba) 

simtkicis pirobasTan erTad daculi unda iyos sixistis piroba anu 
datvirTvis Sedegad warmoqmnili CaRunva ar unda aRematebodes niormebiT 
dadgenil zRvrul dasaSveb mniSvnelobas 

                 [ ]lflf ≤ ,                                         (IV.20) 

sadac lf  aris fardobiTi CaRunva Warmodgenili CaRunvis f ,malTan l  
fardobiT; [ ]lf  ki aRniSnuli sididis zRvruli mniSvneloba. CaRunvis 
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mniSvneloba ganisazRvreba normatiuli datvirTvisaTvis, [ ]lf  - is 
mniSvnelobas adgenen eqspluataciis pirobebis gaTvaliswinebiT. 

     eqscentrulad gaWimuli/SekumSuli elementebi. aRniSnuli 
Zalovani/daZabuli efeqtis/mdgomareobis ganmapirobebelia elementze: 

- mRunavi momentisa da grZivi gamWimavi an mkumSavi Zalebis 
zemoqmedeba (nax. 8) 

- eqscentrulad moqmedi gamWimavi an mkumSavi Zalebis zemoqmedeba 
(nax. 9) 

                     

                    nax. 8. eqscentruli datvirTva 

                     

                   N nax. 9. eqscentruli datvirTva 

 

     Sesabamisad gvaqvs kumSvad Runvadi, Wimvad Runvadi, eqscentrulad 
kumSvadi da eqscentrulad Wimvadi konstruqciuli elementebi, romelTa 
gaangariSeba simtkiceze warmoebs gamosaxulebiT: 

 

              1
min,min,
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γγγ
.               (IV.21) 

 

im SemTxvevaSi Tu konstruqciuli elementis foladis denadobis 

zRvari ar aRemateba 530 mpa da ;5,0 sR≤τ   ( ) 1,0)( >yn RAN  (IV.21) 

gamosaxulebaSi  xMN ,   da yM   Sesabamisad grZivi   Zala da mRunavi 

momentebia, maTi yvelaze araxelsayreli SeTanwyobisaTvis; xcn,  da yc  

koeficientebi damokidebulia elementis zomebsa da formaze  

im SemTxvevaSi, rodesac konstruqciuli elementis foladi 
drekadobis zRvrebSi muSaobs vsargeblobT Semdegi gamosaxulebiT: 

                       cy
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N γ≤±±                         (IV.22) 

sadac x  da y  aris ganivkveTis gansaxilveli wertilis koordinati 
mTavari RerZebis mimarT. 
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eqscentrulad kumSvadma da kumSvadRunvadma elementebma mdgradoba 
SeiZleba dakargon, rogorc mRunavi momentis moqmedebis, aseve mis 
marTobul sibrtyeSi Sesabamisad, aseT SemTxvevebSi gvaqvs mdgradobis 
dakargvis brtyeli da Runvad-grexviTi formebi. am pirobebSi warmoqmnili 
kritikuli Zabvebis mniSvnelobebi damokidebulia RerZis moqnilobaze 
(Zalovani  faqtoris moqmedebis (ZiriTadad) sibrtyeSi da sibrtyidan), 
ganivkveTis formasa da eqscentrisitetis sidideze. 

mRunavi momentis moqmedebis sibrtyeSi mdgradobaze Semowmeba warmoebs 
gamosaxulebiT: 

                               cy
e

R
A

N γ
ϕ

≤ .                            (IV.23) 

mocemul gamosaxulebaSi eϕ  koeficientis mniSvneloba ganisazRvreba:       

_ mTliankedliani ReroebisaTvis (ix. gv.39):  

pirobiTi moqnilobisa  

                             
E
Ry

xλλ =     ooop 

da dayvanili fardobiT eqscentristetis mixedviT 

                               mmef η= ,                              (IV.25) 

sadac   η   ganivkveTis formis gavlenis koeficientia (ix. cxrili. Ggv.97)  

cWeAm /=  ki fardobiTi eqscentrisiteti. am ukanasknel gamosaxulebaSi  e  
eqscentrisitetia, cW  ki ganivkveca winaRobis momenti yvelaze metad 

SekumSuli SinisaTvis (boWkosaTvis).  

_ gamWolkedliani ReroebisaTvis (ix. gv. ):  

pirobiTi dayvanili moqnilobisa  efλ   (ix. cxrili. Ggv.39) da fardobiTi 

eqscentristetis mixedviT.  

                             
I
aA

em = .                               (IV.26) 

     aq a  warmoadgens manZils Runvis sibrtyis marTobuli mTavari 
RerZidan, yvelaze metad SekumSuli Stos RerZamde. 

calkeuli konstruqciuli gadawyvetilebisaTvis eqscentritis (e) 
mniSvnelobis gansazRvris Sesaxeb (ix. gv. 93) 

mRunavi momentis moqmedebis marTobul sibrtyeSi mdgradobaze 
Semowmeba warmoebs gamosaxulebiT: 

_ meti sixistisa da imavdroulad simetriis sibrtyeSi Runvisas 

                              cy
y

R
Ac

N γ
ϕ

≤ .                           (IV.27) 

     aq yϕ  aris grZivi Runvis koeficienti (ix. gv.32), c  koeficientis 

mniSvneloba ki damokidebulia ganivkveTis formasa da fardobiT 
eqscentritetze. (ix. gv. . . . cxr. . . .) 
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naklebi sixistis sibrtyeSi Runvisas vsargeblobT gamosaxulebiT 
(IV.10), agreTve xdeba Semowmeba mdgradobaze, momentis moqmedebis  
sibrtyidan, rogorc centralurad SekumSuli RerZi. 

eqscentrulad SekumSvadi kumSvad Runvadi elementebisaTvis 

simtkiceze Semowmeba ar tardeba Tu 20≤efm ; ,Tliankedliani da 

gamWolkedliani ReroebisaTvis mdgradobaze Semowmeba ar tardeba Tu 

Sesabamisad 20>efm da 20>m . 

    

                                     

zemoT mocemul cxrilebSi eϕ  koeficientis mniSvneloba gadidebulia 1000-

jer. 
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                                       Tavi V 

SeerTTebaTa daproeqteba 

 

SeerTebaTa daproeqteba liTonis konstruqciaTa kursis erT-erTi 
mniSvnelovani sakiTxia, ramdenadac liTonis konstruqciuli elementebis 
sistemebis damzadeba/awyoba xdeba cakleuli elementebis (profilebi, 
furclebi) SeerTebis gziT, aRniSnuli ki am tipis konstruqciaTa erT-erT 
dadebiT Tvisebad miiCneva (ix. gv. 7-8) 

 

liTonis konstruqciuli elementebi SeiZleba SeerTebul iqnas 
SeduRebiT, WanWikebiT da moqlonebiT. WanWikebiT SeerTeba daSladia, 
gansxvavebiT SeduRebiTa da moqlonebiT SeerTebisgan. zogadad SeerTebis 
saxeobis /tipis arCeva damokidebulia SesaerTebeli elementebis daZabul 
mdgomareobaze, moqmedi datvirTvis sididesa da fizikur bunebaze, 
SesaerTebeli elementebis formaze, SeerTebis muSaobis pirobebze da a.S. 
amJamad SeduRebiT SeerTeba warmoadgens foladis konstruqciuli 
elementebis SeerTebis ZiriTad teqnologiur process. es aixsneba im 
ZiriTadi dadebiTi faqtorebiT, riTac xasiaTdeba aRniSnuli tipis 
SeerTeba. esenia: liTonis ekonomia, Sromatevadobis Semcireba 
konstruqciuli elementis/sistemis damzadebis procesSi SeerTebis 
konstruqciuli formis simartive; elementebis erTmaneTTan uSualo 
dakavSirebis SesaZlebloba, damxmare elementebis gamoyenebis da 
elementebis SeerTebis zonaSi Sesustebuli ubnebis ararseboba. 

aRniSnul dadebiT maxasiaTeblebTan erTad SeduRebiT SeerTebas Tan 
sdevs naklovani mxareebi. esenia: 

nakeTobis/elementis daformacia gamowveuli SeduRebis nakeris 
jdeniTYda narCeni Zabvebi nakeTobaSi/elementSi; 

SenaerTebis nakeris araerTgvarovneba; 

Zabvebis maRali koncentracia, ganpirobebuli SeerTebis nakeris 
defeqtebiT (SeWra, SeuduRebloba, forebi, widis CanarTebi). 

aRniSnuli faqtorebs arsebiTi uaryofiTi gavlenis moxdena SeuZliaT 
SeduRebuli elementis/sistemis muSaobaze, gansakuTrebiT dinamikurad 
datvirTvis SemTxvevaSi. 

 

SeduRebiT SeerTeba. zogadad  SeduReba rTuli teqnologiuri 
procesia – fizikur da qimiur movlenaTa urTierTkavSiris Sedegi. 
SeduRebis meTodebis/saSualebebis saxelwodeba dakavSirebulia energies im 
saxesTan, romelic konstruqciuli elementebis/nakeTobebis SesaerTeblad 
gamoiyeneba da im fizikur movlenasTan, romelic 
uzrunvelyofs/ganapirobebs urTierTkavSirs SeerTebis 
adgilebSi/nakerebSi. 

SesaduReblad gamoyenebuli energiis mixedviT SeduRebis meTodebi 
SeiZleba iyos meqanikuri, qimiur-meqanikuri, sxivuri da sxva. magaliTad, 
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meqanikurs ganekuTvneba xaxuniT SeduReba, civi, ultrabgeriTi, qimiurs – 
gaziT SeduReba; eleqtruls – rkaluri, eleqtrowiduri, plazmur-rkaluri 
da a.S. 

liTonis  samSeneblo konstruqciebis/sistemebis dasamzadeblad / 
montaJisaTvis  dRes yvelaze farTod gavrcelebulia dnobadi eleqtrodiT 
eleqtrorkaluri SeduRebis saxeobebi, Sesrulebis xerxis saSualebebis 
mixedviT – xelis, avtomaturi da naxevradavtomaturi. 

eleqtrorkaluri SeduReba warmoadgens liTonebis SesaduRebeli 
elementebisa da eleqtrodis SeerTebis process, adgilobrivi gacxelebiT 
maTi Txevad maRalplasiktiur mdgomareobaSi moyvaniTa da Semdgomi 
erToblivi gamyarebiT. SesaduRebeli elementebis adgilobrivi gacxeleba 
miiRweva liTonis eleqtrodsa da SesaduRebel elementebs Soris rkaluri 
ganmuxtvis warmoqmniTa da SenarCunebiT (nax. 10) 

              

  nax. 10. eleqtrorkaluri SeduRebis zogadi sqema: 

1 _ liTonis eleqtrodi; 2 _ specialuri Semogozva; 3 _ SesaduRebeli 
konstruqciuli elementebi; 4 _ SeduRebis nakeri; 5 _ denis wyaro; 7 _ 
eleqtrodis damWeri; 8 _ momWeri; 9 _ eleqtruli rkali. 

 

       dnobadi eleqtrodiT eleqtrorkaluri SeduReba; SeduRebis xerxi _ 
xeliT SeduReba.  

SeduRebis nakeris xarisxi ZiriTadad damokidebulia SemduReblis 
kvalifikaciaze, ramdenadac SeduRebis stabiluri reJimis 
uzrunvelyofa/rkalis mudmivoba da eleqtrodis gadaadgileba 
xorcieldeba mis mier. SesaduRebeli elementebis liTonis CalRobis mcire 
siRrme, SedarebiT dabali mwarmoebluroba, muSaobis stabiluri reJimis 
SenarCunebis sirTule – es aris is ZiriTadi naklovanebebi, riTac 
xasiaTdeba xeliT SeduReba. mis mTavar dadebiT mxared ki miiCneva 
universaluroba da aRWurvis simartive. 
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SeiZleba Sesruldes nakeris nebismieri sivrculi 
mdgomareobisaTvis. xeliT SeduRebis procesSi gamoyenebuli eleqtrodi 
warmoadgens foladis Reros diametriT rogorc wesi 4 mm-dan 8 mm-mdec. 
tipebis mixedviT maklasificirebeli niSania danaduRari liTonis simtkice, 
magaliTad, aRniSvnaSi Э42 cifri Seesabameba nakeris liTonis droebiT 
winaRobas [kn/m2]. eleqtrodis marka ganisazRvreba misi damcavi ( maTi 
klasificireba xdeba eleqtrodis tipisa da markis mixedviT) Semogozvis 
SemadgenlobiT da SeirCeva SeduRebis denis saxeobisa da nakeris sivrculi 
mdebareobis mixedviT. SeduRebis procesSi eleqtrodis dnobasTan erTad 
aRniSNuli Semozogvis dawviT SeduRebis zonaSi warmoiqmneba airebis 
damcavi garemo fena, da widis romelic icavs nakeris liTons daJangvisa 
da swrafi gaciebisagan. 

avtomaturi SeduReba flusis (granulirebuli wida) fenis qveS 
xeliT SeduRebisagan gansxvavdeba imiT, rom eleqtrodis (foladis 
mavTuliT Semozogvis gareSe) gadaadgileba xorcieldeba specialuri 
meqanizmiT SeduRebis procesSi. gansazRvruli Semadgenlobis flusi 
avtomaturad iyreba SeduRebis zonaSi, riTac xorcieldeba nakeris dacva; 

    eleqtrodis uwyvet miwodebas uzrunvelofs meqanizmis avtomaturi 
Tavi;   eleqtruli rkali ikvreba flusis qveS da xdeba misi mudmivobis 
SenarCuneba; SeduRebis procesSi flusi lRveba da saimedod icavs 
SenaduRar liTons. SesaduRebeli mavTulisa da flusis SerCeva xdeba 
konstruqciis jgufis, foladisa da eqspluataciis, raionis klimaturi 
pirobebis Sesabamisad. 

procesis sruli avtomatizaciis Sedegad SesaZlebeli xdeba 
SeduRebis Sesruleba maRali siCqariT (yvelaze mcire 5 jer meti xeliT 
SeduRebasTan SedarebiT) da amasTan erTad miiReba gacilebiT maRali 
xarisxis SeduRebis nakeri, amdenad sasurvelia , sadac es xerxdeba 
SeduRebis nakeri Sesruldes avtomaturad. rac Seexeba SeduRebis am tipis 
uaryofiT mxareebs, ZiriTadad misi areali SezRudulia sivrceSi nakeris 
mdebareobiT. agreTve SesaduRebeli meqanizmis (avtomati) zomebi 
gadasaadgileblad moiTxovs  SesaduRebeli konstruqciuli elementebis 
zemoT aRniSnuli zomebis Sesabamisi farTis Tavisufali zedapiris 
arsebobas.rac aseTis ar arsebobis an didi raodenobiT SeduRebis mokle 
bakerebis mowyobis saWiroebis SemTxvevaSi avtomatur SeduRebas 
SeuZlebels an araefeqturs xdis. 

naxevradavtomaturi SeduReba flusis qveS gamoiyeneba iseT 
SesaduRebel zonebSi, sadac ver xerxdeba SesaduRebeli avtomatiT 
muSaoba. aseT SemTxvevaSi SeduRebis nakeris xarisxi ramdenamde mcirea, 
avtomaturi SeduRebiT mowyobili nakerTan SedarebiT, am ori tipis 
SeduRebis procesebs Soris gansxvaveba Semdegia: naxevrad avtomaturi 
SeduRebis dros SeduRebis zonaSi eleqtrodis (mavTulis) miwodeba xdeba 
meqanikurad  moqnili Slangis saSualebiT, misi gadaadgileba nakeris 
gaswvriv ki xdeba xeliT. SeduRebis siCqare avtomaturTan SedarebiT 
yvelaze mcire 1,5 jer naklebia. aRniSnuli tipis SeduReba gansakuTrebiT 
efeqturia didi raodenobis mokle nakerebis mowyobis saWiroebis 
SemTxvevaSi. 

    

SeduRebiT SeerTebaTa, saxeobebi da maTi gaangariSeba.   SeduRebis 
nakerebis, romelTa saSualebiT xorcieldeba liTonis konstruqciuli 
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elementebis/nakeTobebis SeerTeba, pirobiTi klasifikacia SesaZlebelia 
konstruqciuli gadawyvetiT, daniSnulebiT, sivrceSi mdebareobiTa da 
wiruli ganfenilobiT. 

     Kkonstruqciuli gadawyvetis mixedviT SeduRebis nakeri SeiZleba iyos 
pirapiruli da kuTxuri. Ees ukanaskneli Zalvis moqmedebis mimarTulebis 
mixedviT SeiZleba iyos: flanguri _ Zalva moqmedebis SeduRebis nakeris 
gaswvriv, Subla _ Zalva moqmedebs SeduRebis nakeris marTobulad.  

     daniSnulebis mixedviT SeduRebis nakeri SeiZleba iyos muSa 
(parametrebi iniSneba gaangariSebiT) da makavSirebeliY(parametrebi iniSneba 
konstruqciulad).  

      sivrceSi mdebareobis mixedviT SeduRebis nakeri SeiZleba iyos qveda, 
vertikaluri da Wermiseuli. 

      wriuli ganfenilobis mixedviT uwyveti da  wyvetili. 

      Gganasxvaveben  SeduRebiT SeerTebis Semdeg saxeobebs: 

 _pirapiruli; pirgadadebiT; pirdgmuli (kuTxuri an tesebri) 
kombinirebulad. (nax. 11) 

    pirapiruli SeerTeba SeiZleba yvelaze metad srulyofilad CaiTvalos, 
ramdenadac am SemTxvevaSi gaadvilebulia SeduRebis nakeris 

 

nax. 11  SeduRebis saxeoba (a-z); nakeris tipi (1-7): 

a) pirapiruli; b), d), v), z)  pirdgmuli (kuTxuri); g), e) pirgadadebriT; 

1 _ pirariruli; 2 _ pirariruli daxrili; 3 _ kuTxuri Subla; 4, 5 _ 
kuTxuri flanguri; 6, 7 _ kuTxuri nakerebi. 

 

xarisxis kontroli, minimaluria misaduRi liTonis xarji, praqtikulad 
adgili ara aqvs ZalTa/ZalvaTa nakadis gadaxras, amdenad faqtiurad ar 
gvaqvs ZabvaTa koncentracia. am tipis SeerTeba yvelaze metad 
gavrcelebulia, liTonis furclovan elementebSi. 
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     Tanabari gamWoli CalRobis uzrunvelsayofad xdeba furclis piris  
damuSaveba/momzadeba, romlis formac Ddamokidebulia SesaduRebeli 
liTonis sisqesa da SeduRebis saxeobaze. 

    pirapiruli SeduRebiTi SeerTebis gaangariSeba gaWimvasa da kumSvaze 
warmoebs, nakeris sigrZeze da ganivkveTSi Zabvebis Tanabari ganawilebis 
daSvebiT/winapirobiT, Semdegi gamosaxulebiT: 

                                  cwy
w

R
th
N γ≤ ,                               (V.1) 

sadac t  SeerTebadi elementebis umciresi sisqea, wl  – nakeris saangariSo 

sigrZe, romelic miiReba misi mTliani sigrZis 2t-Ti SemcirebiT an nakeris 
mTliani sigrZe, im SemTxvevaSi, roca xdeba nakeris boloebis gamoyvana 

SeerTebis  zonidan; N  – saangariSo Zalva; wyR – SeduRebis nakers 

saangariSo winaRoba gaWimvaze/kumSvaze. misi mniSvneloba gaWimva/kumSvisas 

RerZuli tolia ZiriTadi liTonis saangariSo winaRobisa anu ywy RR =  

gaWimva/kumSvisas (agreTve Runvisas – ix. qvemoT) nakerebis xarisxis 

fizikuri kontrolis gareSe da ywy RR 85,0=  gaWimvisas nakeris xarisxis 

fizikuri kontrolis pirobebSi. SeerTebis Zvrisas sws RR = ; sadac Rs aris 

ZiriTadi liTonis saangariSo winaRoba Wraze. ramdenadac foladis 

saangariSo winaRoba damokidebulia naglinis sisqeze, gaangariSebebSi, yR -

is mniSvneloba aiReba SesaerTebeli elementebidan. meti sisqis elementebis 
mixedviT. 

im SemTxvevaSi, rodesac paralelur SeerTebaze moqmedebs mRunavi 
momenti (M) SeerTebis gaangariSeba warmoebs gamosaxulebiT: 

                         cwy
w

R
tl
M γ≤2

6
,                                   (V.2) 

 

paraleluri SeerTebebi, romlebic muSaoben erTdroulad Runvasa da 
Wraze mowmdeba dayvanil Zabvebze Semdegi gamosaxulebiT: 

                   

                   cwywwpwn R γτσσ 15,13 22
, ≤+= ,                          (V.3) 

 

sadac  wσ  aris normaluri Zabvebi Runvisas 2/6 ww tlM=σ ; 

wτ _gadamWreli Zalisagan gamowveuli mxebi Zabva gansazRvrulia pirapirul 

nakerSi misi Tanabarganawilebis pirobiT 
 
pirgadadebiT SeerTeba liTonis konstruqciuli elementebis 

(nakeTobebis) farTod gavrcelebuli saxeobaa, is ar saWiroebs 
SesaduRebeli elementebis pirebis damuSavebas am tipis SeerTebis 
mowyobisas, sakmarisia elementebis gasufTaveba da gasworeba. 
gansakuTrebiT gavrcelebulia mcire sisqis (2. . . 5)mm liTonis furclebis 
SeerTebisas, agreTve  gisosur konstruqciebSi. eseTi saxis SeerTebebi 
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mowyobilia zesadebebiT an maT gareSe SeduRebis kuTxovani nakerebis 
(flanguri an Subla) gamoyenebiT. 

rac Seexeba am tipis SeerTebisaTvis naklovan mxareebs ZiriTadad unda 
aRiniSnos erTi elementidan meoreze Zalvis gadacemis procesSi 
ZalTa/ZalvaTa nakadis sworxazovnebis myisieri da arsebiTi cvlileba da 
amiT dakavSirebuli ZabvaTa koncentracia gamowveulia SeduRebiT nakeris 
muSaobiT erTdroulad Wrasa da Runvaze. 

zogadad, kuTxuri nakeris ganivkveTis ZiriTad zomad miiReba masSi 

Caxazuli tolferda marTkuTxa samkuTxedis kaTeti )( fk  (nax. 12). misi  

minimaluri mniSvneloba miiReba avtomaturi da naxevradavtomaturi 
SeduRebisas 3 mm, xeliT SeduRebisas – 4 mm. misi cvlileba xdeba 

sazRvrebSi 3-10 m, bijiT 1 mm. fk -is mniSvneloba  SezRudulia  tk f 2,1=  -Ti,  

sadac  t  aris SesaduRebeli  konstruqciuli  elementebis  sisqeebidan 
umciresis mniSvneloba. amgvarad kuTxuri nakeris forma umetes SemTxvevaSi 
warmoadgens tolferda marTkuTxa samkuTxeds mrudwiruli hipotenuzebiT. 
 
   SeduRebis flanguri nakeris mTel sigrZeze Zabvebi araTanabrad aris 
ganawilebuli. eqsperimentalurad dadasturebulia yvelaze metad 
daZabuli ubnebis arseboba SeerTebis sawyis da damasrulebel ubnebze. 

aRniSNulis gaTvaliswinebiT misi sigrZe ( wl ) SezRudulia. 

 
Nnax. 12   kuTxuri nakerebi: 

a) saangariSo ganivkveTebi 1 _ nakeris liTonis gaswvriv; 2 _ Sednobis 
sazRvris liTonis gaswvriv. b), g) kuTxuri nakerebi. 

 
gansakuTrebul pirobebSi momuSave nakerebisaTvis sxva saxis nakerebsac 
marTkuTxa samkuTxedi damreci an Cazneqili hipotenuziT ar unda 
aRematebodes 

                                  ffw kl β85=                                 (V.4)         
mniSvnelobas ( −fβ ixile qvemoT). 

SeduRebiT SeerTebis kuTxuri nakerebis foladis normatiuli da 
saangariSo winaRobebi 

 

SesaduRebeli masalebi 

eleqtrodis 
tipi (ГОСТ 
9467-75-is 

mavTulis marka 

 

wunR mpa 

(kgZ/sm2) 

 

wfR mpa 

(kgZ/sm2) 
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mixedviT) 

Э42, Э42А 

Э46, Э46А 

Э50, Э50А 

Св-08, Св-08А 

Св-08ГА 

Св-10ГА, Св-08Г2С, Св-
08Г2СЦ,ПП-АН8, ПП-АН3 

 

410 (4200) 

450 (4600) 

490 (5000) 

180 (1850) 

200 (2050) 

215 (2200) 

Э60 Св-08Г2С*, Св-08Г2СЦ*, 

Св-10НМА, Св-10Г2 

590 (6000) 240 (2450) 

Э70 Св-10ХГ2СМА, 

Св-08ХН2ГМЮ 

685 (7000) 280 (2850) 

Э85 - 835 (8500) 340 (3450) 

 
zRvruli mdgomareobis miRwevisas, plastiuri deformirebis ganviTareba 
amcirebs ZabvaTa koncentracias, rac iwvevs  misi ganawilebis gaTanabrebas; 
rRvevis zedapiri gasdevs pirobiTi samkuTxedis umcires simaRleze (Tias 
gaTvaliswinebis gareSe) gamaval SeduRebis nakeris minimalur ganivkveTs 
da mxolod nakeris sawyis da saboloo ubnenze gamodis kaTetebze. 

 
gansxvavebiT zemoaRniSnulisagan SeduRebis Subla nakerebis yvelaze 

metad daZabuli ganivkveTi ki ar emTxveva minimalur ganivkveTs. is nakeris 
fuZis mimarT ganTavsebulia garkveuli kuTxiT. eqsperimentalurad 
dadasturebulia, rom Subla nakeris rRveva aris misi nawilebis im kveTis 
gaswvriv urTierTasrialebis Sedegi, romlis mdgomareobas gansazRvravs 
nakeris geometriuli gadawyveta. 

 
SeduRebis kuTxuri nakeri RerZuli Zalebis moqmedebis dros 

iangariSeba Wraze SeduRebis nakeris zonaSi liTonis mkveTri 
araerTgvarovnebis gaTvaliswinebiT ori kveTis gaswvriv: 
nakeris liTonis (kveTi I) 

                              cwfwf
wff

R
lk

N γγ
β

≤ ;                             (V.5) 

Sednobis sazRvris liTonis (kveTi II) 

                                   wz
wzz

R
lk

N
≤

β
,                             (V.6) 

sadac wl  aris nakeris saangariSo sigrZe da misi mniSvneloba aiReba srul 

sigrZeze 10 mm-iT naklebi; zf ββ , – koeficienti romelic damokidebulia 

SeduRebis saxeobasa da nakeris sivrcul mdgomareobaze. misi mniSvneloba 
foladebisaTvis romelTa denadobis zRvari aris 530mpa-ze naklebi miiReba 

cxrili -     mixedviT, metis SemTxvevaSi 7,0=fβ ;  1=zβ ;  wzwf γγ ; - SeduRebis 

nakeris muSaobis pirobebis koeficientebia, romelTa mniSvneloba 
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ZiriTadad (Cveni qveynisaTvis damaxasiaTebeli klimaturi raionebisaTvis) 1-

is tolia.   cγ  – konstruqciuli elementis pirobebis koeficienti,   wfR - 

nakeris liTonis saangariSo winaRoba. misi mniSvnelobis dadgena xdeba 
nakeris liTonis saaangariSo winaRoba. misi mniSvnelobis dadgena xdeba 

nakeris liTonis droebiTi winaRobis ( wunR ) mixedviT da iangariSeba 

gamosaxulebiT wmwunwf RR γ55,0= ; aq 25,1=wmγ    rodesac ≤wunR 490 mpa da  

35,1=wmγ  rodesac >wunR 490 mpa. wzR – Sednobis zonis saangariSo winaRoba. 

misi mniSvnelobis dadgena xdeba Sednobis sazRvris liTonis normatiuli 
winaRobis mixedviT, romlis mniSvnelobac aiReba ZiriTadi liTonis 

normatiuli droebiTi winaRobis ( unR ) toli da iangariSeba gamosaxulebiT 

unwf RR 45,0=   

 
pirgadadebuli SeerTebis kuTxuri nakeris daproeqtebis dros 

RerZuli Zalebis zemoqmedebaze ufro metad mosaxerxebelia zemoT 

aRniSnuli rekomendaciebis mixedviT winaswar davniSnoT   fk  -is 

mniSvneloba da amis Semdeg ganvsazRvroT nakeris saWiro sigrZe (V.5) da 
(V.6) gamosaxulebebis mixedviT Semdegi gamosaxulebiT: 

                     
cwwf

w Rk
Nl

γγβ min)(
= ,                                (V.7) 

 
mRunav momentze SeduRebis kuTxuri nakeri/nakerebi, maTi ganTavsebis 

sibrtyis marTobul sibrtyeSi iangariSeba ori kveTis gaswvriv: 
nakeris liTonis (kveTi I) 
                          

                         cwfwf
f

R
W
M γγ≤ ;                                 (V.8) 

         
        Sednobis sazRvris liTonis (kveTi II) 

                           

                          cwzwz
z

R
W
M γγ≤                                  (V.9) 

sadac fW  aris saangariSo kveTis winaRobis momenti nakeris liTonis 

gaswvriv, zW  - igive Sednobis sazRvris liTonis gaswvriv. SeduRebis 
kuTxuri nakeri/nakerebi maTi ganTavsebis sibrtyeSi moqmed mRunav 
momentebze iangariSeba ori kveTis gaswvriv 

 
nakeris liTonis (kveTi I) 

 

                      cwfwf
fyfx

Ryx
II

M γγ≤+
+

22 ;                       (V.10) 

 
Sednobis sazRvris liTonis (kveTi II) 
                       

                         cwzwz
zyzx

Ryx
II

M γγ≤+
+

22 ,                    (V.11) 
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sadac fxI  da fyI  aris nakeris liTonis gaswvriv saangariSoO kveTis 

inerciis momenti mTavari RerZebis mimarT, zxI  da zyI  – igive Sednobis 

sazRvris liTonis gaswvriv. x  da y  – nakeris/nakerebis saangariSo 

saangariSoO kveTis mTavari RerZebis mimarT im wertilis koordinatebia, 
romelic yvelaze metad aris dacilebuli simZimis centridan. kuTxur 
nakerze grZivi da ganivi Zalebis erTdroulad moqmedi donis daculi unda 
iyos Semdegi ori piroba: 

                            cwfwff R γγτ ≤ ;                             (V.12) 

                           

                            cwzwzz R γγτ ≤ .                             (V.13) 

    

    aq fτ  da zτ  warmoadgenen Zabvebs saangariSoO kveTebSi nakeris 

liTonisa da Sednobis sazRvris liTonis gaswvriv. maTi mniSvneloba 
miiReba grZivi da ganivi ZalebiTa da momentiT aRZruli Zabvebi 
geometriuli ajamviT. 
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                                     Tavi VI 
WanWikebiT SeerTeba 

 
     WanWikebiT SeerTeba warmoadgens liTonis konstruqciebs elementebis 
SeerTebis/dakavSirebis erT-erT saxeobas (ix. SeerTebaTa daproeqteba, gv.40) 
farTod gamoiyeneba rogorc asawyob-dasaSleli, aseve stacionaruli 
konstruqciuli elementebis/sistemebis samontaJo da muSa SeerTebebSi 
statikuri datvirTvebis dros. xasiaTdeba SeerTebis konstruqciuli 
gadawyvetisa da mis misaRebad Sesrulebuli samuSaoebis simartiviT; am 
samuSaoTa Sesasruleblad rTul mowyobilobaTa saWiroebis ar arsebobiT; 
SeerTebis maRali saimedoobiT. aRniSnuli saxeobis SeerTebis mTavar 
uaryofiT maxasiaTeblad SeiZleba miviCnioT misi konstruqciuli 
gadawyvetiT; ganpirobebuli liTonis SedarebiT gazrdili xarjiT.  
WanWiki  warmoadgens liTonis wriuli ganivkveTis mqone Reros masze 
moWerili xraxniT, gluvi nawiliTa da TaviT erT boloSi. Reros ecmeba 
sayeluri da eWireba qanCi. ganasxvaveben Cveulebriv, maRali simtkicisa da 
sanakero WanWikebs. es ukanaskneli gamoiyeneba konstruqciuli 
elementis/sistemis saZirkvelTan dasakavSireblad. Cveulebrivi WanWikebi 
sizustis mixedviT SeiZleba iyos uxeSi (sizustis klasi C ), normaluri 
(sizustis klasi B) da maRali sizustis (sizustis klasi A). B da C 
sizustis klasis WanWikebisaTvis naxvretis diametric 2-3 mm-iT unda 
aRematebodes WanWikis diameters. aRniSnuli aadvilebs konstruqciuli 
elementebis erTmaneTTan dakavSirebas magram kavSiri gamodis damyoli anu 
konstruqciuli sistemis datvirTvisas adgili aqvs arsebiT/mniSvnelovan 
gadaadgilebebs. A sizustis klasis WanWikebisaTvis naxvretis diametric 0,3 
mm-ze metiT ar unda gansxvavdebodes WanWikis diametrisagan. aRniSnuli 
saxeobis WanWikebs amzadeben gamoCarxviT, Reros zedapiri miiReba gluvi, 
zusti cilindruli formis. analogiurad unda iyos  damuSavebuli 
naxvretis piri. Sesabamisad aseTi saxeobis WanWikebiT SeerTebebi maTi 
mowyobisas moiTxovs samuSaoTa warmoebis gacilebiT maRal sizustes. 
Casatarebeli samuSaoebi B da C klasis sizustis WanWikebiT SeerTebasTan 
SedarebiT gacilebiT Sromatevadi da ZviradRirebulia. miRebuli SeerTeba 
ki naklebad  damyoli. 

 
maRali simtkicis WanWikebiT SeerTeba pirvelad gamoyenebul iqna 1947 

wels amerikis SeerTebul StatebSi liTonis sarkinigzo xedis 
konstruqciuli elementebis SesaerTeblad. maRali simtkicis WanWikebi 
sizustis mixedviT miekuTvnebian B klasis sizustis WanWikebs. specialuri 
mowyobilobiT moWerili qanCa WanWikebSi warmoqmnis mniSvnelovan 
(kontrolirebad) Zalavas, romlis gavleniTac sakontaqto zedapirebis 
gaswvriv aRZruli xaxunis ZalebiT xdeba Zalovani zemoqmedebiT 
gamowveuli Zvris Zalebis ganeitraleba. 

 
simtkicis mixedviTac xdeba WanWikebis dayofa klasebad. 4.6-dan 8.8.-is 

CaTvliT Cveulebrivi simtkicis WanWikebisTvis da 10.9 maRali simtkicis 
WanWikebisaTvis. klasis aRniSvnaSi: 10-ze gamravlebuli pirveli cifri 
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Seesabameba WanWikis masalis droebiTi winaRobis minimalur mniSvnelobas 
[kn/sm2]; cifrebis erTmaneTze gadamravleba – WanWikis masalis denadobis 
zRvars [kn/sm2]; 10-ze gamravlebuli meore cifri – procentebSi gamosaxuli 

uy σσ  Tanafardobas. 

   

 
Nnax. 13. Cveulebrivi simtkicis WanWikebis muSaobis sqemebi: 
a) Wris erTi zedapiri; b) Wris ori zedapiri; g) gaWimva 

1. Wris sibrtyeebi;  2. Telvis zedapirebi. 
 

    WanWikebis SeerTebis gaangariSeba. WanWikuri SeerTebebi upiratesad 
muSaoben Zvraze. amasTan Cveulebrivi WanWikebi muSaoben Wraze, xolo 
naxvretebis pirebi – Telvaze (nax. 13). SeerTebis simZimis centrze gamavali 
N grZivi Zalva miiReba rogorc WanWikebze Tanabargadanawilebuli. erT 

WanWikze mosuli saangariSo Zalva bN ganisazRvreba Semdegi gamosaxulebiT: 

Wraze simtkicis pirobidan: 

                          sbbsb AnRN γ= ;                                (VI.1) 

Telvaze simtkicis pirobidan: 

                          ∑= tdRN bbpb γ .                              (VI.2) 

 
gaWimvaze (SeerTebaze moqmedi datvirTva WanWikebis grZivi RerZis 

paraleluria): 

                            bnbtb ARN = ,                                (VI.3) 

sadac btbpbs RRR ,,  – WanWikuri SeerTebis saangariSo winaRobebi Wraze, 

Telvasa da gaWimvaze; 
d  - WanWikis Reros gare diametri; 

42dA π=  - WanWikis Reros ganivkveTis saangariSo farTi 

bnA  - WanWikis ganivkveTis farTobi 

∑ t  - erTi mimarTulebiT Telvadi elementebis umciresi jamuri sisqe; 

sn - WanWikebis saangariSo Wrebis raodenoba 

bγ - SeerTebis muSaobis pirobebis koeficienti  

 
SeerTebis mosawyobad aucilebeli WanWikebis raodenoba ganisazRvreba 

gamosaxulebiT: 

                           
cN

Nn
γmin

≥ ,                                 (VI.4) 

sadac minN  aris (VI.1) da (VI.2) gamosaxulebebiT gansazRvruli Nl-s 
mniSvnelobidan unciresi. 
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Nnax. 14.  maRali simtkicis WanWikebiT SeerTeba 

 
maRali simtkicis WanWikebiT SeerTebis gaangariSeba. gaangariSebas 

safuZvlad udevs am saxeobis SeerTebis muSaobis principi. (ix.gv.  ). 
saangariSo Zalvis mniSvneloba, romlis ganeitralebac xdeba erTi maRali 
simtkicis WanWikis moWimviT, SesaerTebeli elementebis zedapirebs Soris 
warmoqmnili xaxunis ZaliT iangariSeba Semdegi gamosaxulebiT: 

                            

                              
bh

bnbbh
bh

AR
Q

γ
μγ

= ,                          (VI.5) 

sadac  bhR  - maRali simtkicis WanWikis saangariSo winaRoba gaWimvaze. 

μ  – xaxunis koeficienti, romeloic damokidebulia dasakavSirebeli 

zedapiebis damuSavebaze (ix. cxr.  ).  bnA  – WanWikis ganivkveTis farTobi 

(netto. ix. cxr.  ); bhγ  - SeerTebis muSaobis pirobebis koeficienti, romelic 

damokidebulia SeerTebisaTvis saWiro WanWikebis n  raodenobaze da aiReba  

8,0=bγ  Tu  ;5<n   9,0=bγ  Tu 105 <≤ n ; 1=bγ  Tu .10≥n  

       
     maRali simtkicis WanWikebis saWiro raodenoba ganisazRvreba 
gamosaxulebiT: 

                            
cbhkQ

Nn
γ

≥ ,                               (VI.6) 

 
sadac k aris SesaerTebeli elementebis xaxunis zedapirTa raodenoba. 

 
ganasxvaveben SeerTebaSi WanWikebis (zemoT CamoTvlili yvela saxeobis)  
 

 
nax. 15. xvretebis ganlageba: rigobrivi da Wadrakuli 

1 _ kawruli 
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ganlagebis or saxes – rigobrivsa da Wadrakuls (nax.15). naxvretebis 
centrebze gamaval xazebs kawrulebs uwodeben. Zalvis gaswvriv kawrulebs 
Soris 

manZili WanWikebis centrebs Soris ganisazRvreba SesaerTebeli 
konstruqciuli elementis masalis simtkicis pirobidan; maqsimeluri 
manZili – dasakavSirebeli elementebis WanWikebs Soris SualedebSi 
mdgradobis pirobidan kumSvis dros.  

                   WanWikebis ganlagebis normebi WanWikur SeerTebebSi 

 

manZilis maxasiaTebeli manZili 
WanWikebis 

ganlagebisas 

manZili WanWikebis centrebs 
Soris nebismieri mimarTulebiT 

_minimaluri 

_maqsimaluri kidura rigebSi 
mosaarSiebeli kuTxovanebis 
ararsebobis pirobebSi, gaWimva 
SekumSvis   

_maqsimaluri Sua da agreTve 
kidura rigebSi mosaarSiebeli 
kuTxovanebis arsebobis 
pirobebSi. 

   gaWimvisas  

   kumSvisas 

 

 

2.5d 

 

 

 

8d an 12t 

 

 

 

       16d an 24t 

12d an 18t 

manZili WanWikebis centridan 
elementis kidemde:  

_minimaluri Zalis gaswvriv 

_igive Zalis marTobulad  

CamonaWeri kideebis SemTxvevaSi 

gaglinuri kideebis SemTxvevaSi 

_maqsimaluri 

_minimaluri maRali simtkicis 
WanWikebisTvis nebismieri saxis 
kidisa da Zalvis nebismieri 
mimarTulebis SemTxvevaSi.  

 

 

2.0d 

 

1.5d 

1.2d 

4d an 8t 

 

 

 

1.3d 
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WanWikebiT SeerTebis gaangariSeba (magaliTi). 

 

dasaproeqtebelia foladis furclebis SeerTeba, romelTa ganivkveTia 
14700× mm. foladis masala C245, romlis saangariSo winaRoba denadobis 

zRvris mixedviT 23=yR kn/sm2. WanWikis SeerTebis saangariSo winaRoba 

Telvaze 42=bpR kn/sm2, SeerTebaze moqmedi gamWimavi Zala 1800=N kn. 

SeerTeba proeqtirdeba ori simetriuli zediT 8=t mm. 

                                  

                                    varianti “a” 

     

SeerTeba xorcieldeba normaluri sizustis (klasi B), 5,8 simtkicis 

klasis WanWikebiT (ixile cxrili), romlisTvisac 20=bsR kn/sm2. saWanWike 

xvretebis diametri 25=d mm. 

      

     erTWanWikiani SeerTebis saangariSo winaRobebi Wraze da gaWimvaze 

saangariSo winaRobebi kn/sm2 WanWikebis simtkicis 
klasis mixedviT 

daZabuli 

mdgomareoba 

pirobiTi 

aRniSvna 

4,6 4,8 5,6 5,8 6,6 8,8 

Wra 
bsR  15 16 19 20 23 32 

gaWimva 
btR  17,5 16 21 20 25 40 

 

ganisazRvreba WanWikis amtanunarianoba: 

_ Wraze: sbbsb AnRN γ=  

bA  da nbA ,  ganisazRvreba cxrilidan 

 

                        WanWikebis ganivkveTis farTebi 

d mm 16 18 20 22 24 27 30 36 42 48 56 64 

bA sm2 2,01 2,54 3,14 3,8 4,52 5,72 7,06 10,2 13,8 18,1 24,6 32,2 

nbA , sm
2 1,57 1,92 2,45 3.03 3,52 4,59 5,6 8,2 11,3 14,8 20,5 26,9 

 

22=d mm WanWikisaTvis bA =3,8sm2; nbA , =3,03sm
2  

8,13628,39,02 =⋅⋅⋅=bN kn 
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_ Telvaze: ∑= tdRN bbpb γ  sadac ∑ =<= 6,124,1 tt sm 

42,1164,12,29,042 =⋅⋅⋅=bN kn; 

naxevarzedze WanWikebis raodenoba  

5,15
42,1161

1800

min

=
⋅

=≥
cN

Nn
γ

; 

viRebT 16=n cals. 

 

naxevarzedze WanWikebi ganlagdeba  or rigad, TiToeuli 8-8 WanWikiT (nax.) 

 

      

  

nax. 16. pirapiri normaluri sizustis WanWikebiT 

 

 

mowmdeba SesaeTebeli furclebis Sesustebuli ganivkveTis mzidunarianoba, 
pirapiris elementebis drekad-plastikuri muSaobis gaTvaliswinebiT 
SeerTebis zonaSi, rasac aRnusxavs saimedoobis koeficienti muSaobis 
mixedviT  

( ) 18001771231,15,28704,1 <=⋅⋅⋅−==′ cyARN γ kn. 
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                              varianti “b” 

igive SeerTeba xorcieldeba maRali simtkicis WanWikebiT 22=d mm 
AHMX Φ230  foladisagan, romlisTvisac minimaluri winaRoba 

135min =bR kn/sm2 (ixile cxrili) 

              

               maRali simtkicis WanWikebis meqanikuri Tvisebebi 

 

nominaluri diametri foladis marka  

ГОСТ 4543-71 

minimaluri winaRoba 

minbR  n/mm2  (kgZ/sm2) 

40Х селект 1100 (110) 16 _ dan 27 _ mde 

ΦMX 330  1350 (135) 

40Х селект 950 (95) 30 

30Х3МФб 35Х2АФ 1200 (120) 

40Х селект 750 (75) 36 

ΦMX 330  1100 (110) 

40Х селект 650 (65) 42 

30Х3МФ 1100 (110) 

40Х селект 600 (60) 48 

ΦMX 330  900 (90) 

 

 ganisazRvreba erTi maRali simtkicis WanWikis mzidunarianoba, imis 
gaTvaliswinebiT, rom xvretis diametri aRemateba WanWikisas 1 mm mainc,  

muSaobis pirobebis (saimedoobis) koeficienti 85,0=cγ  da SesaerTebeli 

zedapirebi damuSavebulia aircecxlovani WavliT, romlisTvisac 42,0=μ  

da 02,1=bkγ  (cxr. 6, 4, [1])  

22,100
02,1

42,085,003,31357,0
=

⋅⋅⋅⋅
==

bh

bnbbh
bh

AR
Q

γ
μγ

kn 

WanWikebis raodenoba naxevarzedze  

98,8
1222,100

1800
=

⋅⋅
=≥

cbhkQ
Nn
γ

 

viRebT 10 WanWiks da naxevarzedze valagebT 2 rigad TiToeulSi 5-5 
WanWiks. (nax.17)  
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nax.17. pirdapiri maRali simtkicis WanWikebiT. 

 

amrigad maRali simtkicis WanWikebiT SeerebaSi WanWikebis raodenobis 
sxvaoba procentulad, normaluri sizustis WanWikebTan SedarebiT 
Seadgens: 

%50%100
16

816%100 =⋅
−

=⋅
′−

n
nn

. 
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Tema VII 

liTonis koWebi. daproeqtebis safuZvlebi 

 

koWi warmoadgens ganiv Runvaze momuSave, erT-erT yvelaze  ufro 
metad gavrcelebul konstruqciul elements mocemul SemTxvevaSi Cveni 
interesebis sferos ganekuTvneba foladisagan damzadebuli koWebi. maTi 
gamoyenebis areali samSeneblo saqmeSi faqtiurad usazRvroa – martivi 
konstuqciuli sistemis (mag. sxvadasxva saxis gadaxurva) Semadgeneli 
mcire/umniSvnelo elementebidan didmalian/umZimes pirobebSi  

 

 

        

sur. 7. liTonis koWebi 

 

momuSave/Zlier datvirTul koWebamde. aRniSnulis ganmapirobebelia koWis 
martivi konstruqciuli forma, damzadebis SedarebiTi simartive, maRali 
saimedoba. koWebis pirobiTi klasifikacia. SesaZlebelia koWis 
konstruqciisa da misi muSaobis statikuri sqemis mixedviT. pirveli niSnis 
Sesabamisad koWi SeiZleba iyos naglini anu mzidi elementi warmodgenili 
aris mza profiliT an Sedgenili anu mzidi elementi awyobilia/Sedgenilia 
liTonis furclebisagan. am ukanasknelis arCevans ganapirobebs 
sortamentis Sesabamisad naglini koWis arCevis SezRudva (ix. gv.23). orive 
SemTxvevaSi ganivkveTis yvelaze metad gavrcelebuli forma aris 
simetriuli ortesebri. Sedgenili koWi miiReba liTonis sami furclis – 
erTi vertikaluri da ori horizontaluri SeerTebiT. vertikalur 
furcels uwodeben koWis kedels, xolo horizontalurebs – Taroebs. 
SeerTeba SeiZleba ganxorcielebul iqnes SeduRebiT, WanWikebiT an 
moqlonviT. koWze mniSvnelovani mgrexi momentebis zemoqmedebis pirobebSi, 
mas upiratesad aproeqteben Caketili ganivkveTis. 

statikuri sqemis mixedviT ganasxvaveben: 

erTmalian Wrad koWebs _ xasiaTdeba damzadebisa da montaJis 
simartiviT, naklebad reagireben sayrdenebis  jdenaze magram  masalis 
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xarjis mixedviT maTi gamoyeneba naklebad momgebiania uWr da konsolur 
koWebTan SedarebiT. 

 
mravalmalian uWr koWebs _ saimedo fuZeebis pirobebSi maTi gamoyeneba 
momgebiania masalis xarjis gaTvaliswinebiT, ramdenadac sayrdeni momentis 
arseboba iwvevs milSi mome.tas Semcirebas, rac ganapirobebs masalis 
nakleb xarjs 
 
konsolur koWebs _ gvxvdeba rogorc Wradi  aseve mravalmaliani (ix.    )am 
ukanasknelis SemTxvevaSi xdeba malis kveTebis gantvirTva, rac 
aumjobesebs konstruqciuli sistemis ekonomikur maxasiaTeblebs. 

 
gaglinuri koWebis ganivkveTis SerCeva. gaglinul koWebad ZiriTadad 

arCeven ortesebrs, naklebad  Svelers. ortesebri koWebis gamoyeneba 
yvelaze metad momgebiania ganivi Runvis pirobebSi, Sveleris – iribi 
Runvis dros. 

iseve rogorc sxva konstruqciuli elementebisaTvis gaglinuri koWis 
ganivkveTis SerCeva tardeba or etapad: 

 
- ganivkveTis winaswari SerCeva; 
 
- misi saboloo gaangariSeba. 
 
pirveli etapi warmoadgens Semdeg proceduraTa erTobliobas:  

 
_normatiuli da saangariSo datvirTvis gansazRvra; 
 
_ saangariSo sqemis dadgena da maqsimaluri mRunavi momentis gansazRvra; 
 
_ foladis markisa da muSaobis pirobebis koeficientis SerCeva:  
 
_ maqsimaluri mRunavi momentis mixedviT winaRobis saWiro momentis 
gansazRvra 

                                 
cy

x R
MW
γ

= .                                (VII.1) 

 
_ gaglinuri profilebis sortamentidan SeirCeva ortesebri, romlis 
winaRobis momenti tolia an mcired aRemateba saWiro sidides. 
   
zemoT aRwerili proceduris dasrulebis Semdeg iwyeba meore etapi, 
romelic moicavs Semdeg procedurebs: 
 
_ SerCeuli kveTis Semowmeba normaluri Zabvebis mixedviT (IV.13) 
gamosaxulebis Sesabamisad; koWis eqspluataciis dros plastikuri 
deformaciebis gaTvaliswinebiT (IV.17) gamosaxulebiT; 
 
_ SerCeuli kveTis Semowmeba mxebi Zabvebis (koWis Seyursuli 
ZalebiT/ZalvebiT datvirTvis SemTxvevaSi) (IV.14) Sesabamisad; 
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_ koWis Semowmeba meore jgufis zRvruli mdgomareobis mixedviT (IV.20) 
zogadi gamosaxulebis Sesabamisad, romelic datvirTvisa da dayrdnobis 
sxvadasxva sqemis mixedviT sxvadasxva saxiT Caiwereba; 
 
_ koWis SemoWmeba saerTo mdgradobaze (IV.19) gamosaxulebis Sesabamisad, 
aseTi proceduris Catarebis saWiroebis SemTxvevaSi (ix. gv. 36) 
 
_ sayrdeni kvanZis kedlis Semowmeba (sixistis wibos ar arsebobis 
SemTxvevaSi rac gaglinuli koWebisTvis xSiri SemTxvevaa) adgilobriv 
mkumSav Zabvebze Semdegi gamosaxulebis Sesabamisad: 
                                   

                                  cy
ef

loc R
tl
F γσ ≤= ,                         (VII.2) 

 

sadac F  aris Seyursuli datvirTvis saangariSo mniSvneloba; −efl  

dayrdnobis pirobebis Sesabamisad gansazRvruli, datvirTvis ganawilebis 

pirobiti sigrZe: ;2 ffef tbl +=  −ft  manZili gaglinuli koWis gare kididan 

kedlis momrgvalebis sawyis wertilamde an Taros sisqe Sedgenili koWis 
SemTxvevaSi. 
 
Sedgenili koWebis ganivkveTis SerCeva. Sedgenili koWebis (ix. gv. 57)  
                            
a)                      b)  

   
 
nax.18.   a) Sedgenili koWi;   b) Sedgenili koWi  sixistis wiboebiT: 
          1 _ sixistis ganivi wibo; 2 _  sixistis grTivi wibo 
 
gaangariSeba warmoebs Semdegi TanmimdevrobiT: 
 
_ normatiuli da saangariSo datvirTvis gansazRvra; 
 
_ saangariso sqemis dadgena da Zalvebis (mRunavi momenti, ganivi Zala) 
epiurebis ageba; 
 
_ foladis markisa (imis gaTvaliswinebiT rom gamoiyeneba furclovani 

liToni) da muSaobis pirobebis koeficientis dadgena ),( cyR λ ; 

 
_ maqsimaluri mRunavi momentis mixedviT, winaRobis momentis gansazRvra 
(IV.13) gamosaxulebis Sesabamisad; 
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_ koWis simaRlis winaswari daniSvna pirobidan ;
12
1

8
1 lh ⎟

⎠
⎞

⎜
⎝
⎛= Κ   

_ koWis kedlis sisqis sisqis winaswari daniSvna Semdegi gamosaxulebis 
Sesabamisad: 

                                     htw 37 += ;                            (VII.3)  

ganzomilebebi (VII.3) gamosaxulebisTvis: −wt  [mm];   −h  [m]; 

 
_ koWis optimaluri (damzadebisTvis saWiro liTonis minimaluri 
danaxarji) simaRlis dadgena Semdegi gamosaxulebis Sesabamisad: 
                                    

                                    
w

x
opt t

W
kh = ,                           (VII.4) 

 

−xW  isa da wt  mniSvnelobebi aiReba Sesabamisad (IV.13) da (VII.3) 

gamosaxulebebis mixedviT; 
 
_ koWis minimaluri simaRle ganisazRvreba Semdegi gamosaxulebiT: 
                                 

                               
M
M

Ef
Rl

h n

u

cy ⋅⋅=
γ2

min 24
5

,                       (VII.5) 

 

sadac maxffu =  aris saxsrulad dayrdnobili, erTmaliani, sigrZeze mudmivi 

sixistis mqone, Tanabarganawilebuli normatiuli mudmivi da droebiTi 

zemoqmedebiT datvirTuli koWis maqsimaluri CaRunva. Sesabamisad −minh  is 
mniSvneloba damokidebulia koWis datvirTvisa dayrdnobis sqemebze, ris 
mixedviTac Caiwereba (VII.5) gamosaxuleba.  
 

   koWis saboloo simaRle bh  aiReba −opth isa da −minh is mniSvnelobebidan 

umetesis Sesabamisad. SerCeuli simaRle agreTve naklebi unda iyos 
gadaxurvis samSeneblo simaRleze (ix. gv.  ) aseTis winaswar danisvnis 
(arqiteqturuli, konstruqciuli, teqnologiuri mosazrebebiT) SemTxvevaSi. 
 

_ koWis kedlis simaRlis wh  daniSvna, romelic aiReba koWis simaRleze 

)( bh  4. . .6 sm-iT naklebi da ganisazRvreba arsebuli/warmoebuli liTonis 

furclebis siganis (naglini sqelfurclovani foladis sortamenti) 
gaTvaliswinebiT. 
 
_ koWis kedlis sisqis (nax.18) Semowmeba Wraze           

                           

                            
csw

w Rh
Q

kt
γ

max≥ ,                          (VII.6) 

 
sadac 2,1=k  ortesebri koWis mTliani ganivkveTis Wraze muSaobis 

SemTxvevaSi (ZiriTadad uWri koWis mTsayrdeni kveTebisaTvis); 5,1=k  Wraze 
muSaobs mxolod koWis kedeli (ZiriTadad Wradi koWis sayrdeni 
kveTebisaTvis). sisqis minimaluri mniSvneloba miiReba  6 mm-is toil. 
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amasTan sisqis daniSvnis dros gaTvaliswinebuli unda iqnes 
arsebuli/warmoebuli liTonis furclebis sisqeebi (naglini 
sqelfurclovani foladis sortamenti); 1=k  plastikuri deformaciis 
ganviTarebis gaTvaliswinebiT. 
 
_ Taroebis saWiro farTis gansazRvra SeiZleba Semdegi TanmimdevrobiT: 
   
  koWis ganivkveTis saWiro inerciis momenti 

                           
2

bxhW
I = ;                              (VII.7)           

   koWis kedlis inerciis momenti 

                           
12

3
ww

w
ht

I = ;                              (VII.8) 

   Taroebis inerciis momenti 

                            
2

2
2 ⎟

⎠
⎞

⎜
⎝
⎛≈−= w

fwf
h

AIII                        (VII.9) 

saidanac     

                                  2

2

w

f
f h

I
A =                              (VII.10) 

 

imis gaTvaliswinebiT, rom   fff tbA =  erT-erTis ( fb  an ft ) sididis 

daniSvniT vsazRvravT meores, magaliTad  fff bAt = . Taros sigane  iniSneba 

Semdegi Tanafardobis gaTvaliswinebiT  bf hb ⎟
⎠
⎞

⎜
⎝
⎛=

5
1

3
1
Λ  magram aranakleb 

180mm. amasTan Tanafardoba Taros siganesa da sisqes Soris ar unda 
aRematebodes  

 

Taros kidulis fef bb 5,0=  wiboTi moarSiebis gareSe 

                        

                         
yf

ef

R
E

t
b

5,0= ;                              (VII.11) 

moarSiebis SemTxvevaSi 
                        

                           
yf

ef

R
E

t
b

75,0= ,                            (VII.12) 

 
rogorc drekadi, aseve plastikuri deformaciebis ganviTarebis 
SemTxvevaSi. 

 
dadgenili ganivkveTis Semowmeba. ganivkveTisTvis dadgenili 

geometriuli maxasiaTeblebis mixedviT ganisazRvreba aRniSnuli 
proceduris Casatareblad. saWiro sidideebi – inerciis, winaRobis da 
statikuri momentebi, ris Semdegac xdeba koWis Semowmeba simtkiceze, 
saerTo mdgomareobaze, sixisteze gv. 75 . 77 _ ze mocemuli gamosaxulebebis 
Sesabamisad. Sedgenili koWis mzidunarianobas agreTve gansazRvravs misi 
Semadgeneli elementebis _ kedlisa da Taroebis adgilobrivi mdgradobis 
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uzrunvelyofa, adgilobrivi mdgradobis dakargva. xasiaTdeba SekumSuli 
Taros an kedlis calkeuli ubnebis amoburcviT. aRniSnul efeqts SeiZleba 
adgili hqondes simtkicis da saerTo mdgradobis dakargvamde da 

warmoadgendes normaluri σ , mxebi τ , adgilobrivi locσ   Zabvebis rogorc 

erToblivi, aseve calke moqmedebis Sedegs. rac Seexeba Taroebs mis 
kedelsa da sisqes Soris (VII.11) (VII.12) gamosaxulebebSi mocemuli 
Tanafardobebis dacvis SemTxvevaSi, damatebiT Semowmebas adgilobrivi 
mdgradobaze ar saWiroeben. 

 
koWis kedlis adgilobrivi mdgradobis gazrdis yvelaze efeqtur 

saSualebas warmoadgens misi gamagreba sixistis wiboebiT, kedlis orive 
mxridan, amoburcvis zedapiris marTobulad (ix. nax.18). aRniSnuli 
gadawyvetiT calkeul ubnebad firfitebad, romlebic Camagrebulia 
Taroebsa da sixistis wiboebs Soris, calkeuli firfitebis mdgradobis 
ganmsazRvrelia. maTSi moqmedi Zabvebi da Camagrebis tipi. maTi mdgradobis 
dakargva SeiZleba moxdes urTierTdamoukideblad. ganivi sixistis 
wiboebiT kedlis gaZliereba aucilebelia Tu kedlis pirobiTi moqnilobis 

wλ  mniSvnelobisTvis sruldeba utoloba: 

                    

                         2,3>⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

E
R

t
h y

w

ef
wλ .                         (VII.13) 

 

Sedgenil koWze moZravi datvirTvis arsebobis SemTxvevaSi ki 2,2>wλ  

 

ganiv sixistis wiboebs Soris manZili   efha 2≤  rodesac 2,3>wλ   

                                          efha 5,2≤  rodesac 2,3≤wλ  

 
sixistis ganiv wiboebs ZiriTadad awyoben simetriulad, koWis kedlis 

orive mxares. TiToeuli siganis mniSvneloba unda akmayofilebdes pirobas: 
                            

                            40
30

+≥ ef
h

h
b mm.                           (VII.14)           

 
TiToeuli wibos sisqe unda akmayofilebdes pirobas: 
                              

                               
E
R

bt y
hh 2≥ .                          (VII.15) 

 
sayrden zonaSi Sedgenilis koWi ZiriTadad mxebi Zabvebis gavlenis 

qveS imyofeba. Sesabamisad aRniSnul zonebSi mezobeli kveTebis 
urTierTZvris Sedegad xdeba koWis kedlis gadacereba da 
gamoburcva/adgilobrivi mdgradobis dakargva.  kritikuli mxebi Zabvebis 
mniSvneloba ganisazRvreba  Semdegi gamosaxulebiT: 

                         

                               22

76,013,10
ef

s
cr

R
λμ

τ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+= ;                  (VII.16) 
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(VII.16)gamosaxulebaSi:    
E
R

t
d y

w
ef =λ                               (VII.17)           

sadac d aris firfitis umciresi gverdi ( efh  an a ); 

μ  – firfitis didi gverdis Sefardeba mciresTan. 
 
koWis Sua nawilSi mxebi Zabvebis gavlena kedelze mcirdeba da is 

ZiriTadad ganicdis normaluri Zabvebis zemoqmedebas, ramac agreTve 
SeiZleba gamoiwvios misi mdgradobis dakargva. am SemTxvevaSi kritikuli 
Zabva ganisazRvreba Semdegi gamosaxulebiT: 

                               

                               2
w

ycr
cr

RC
λ

σ = ,,      ,,,,,,,,,,,,,,,,,, ;;;;;;lk     (VII.18) 

sadac 
E
R

t
h y

w

ef
w =λ   aris kedlis pirobiTi moqniloba; crC   – 

koeficientiT xdeba TaroebSi kedlis drekadi damagrebis xarisxis da misi 
mniSvneloba ganisazRvreba Semdegi gamosaxulebis Sesabamisad. 
                                                                         

                          

                         

3

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

w

f

ef

f

t
t

h
b

βδ                              (VII.19)   

 
adgilobrivi zemoqmedebiT gamowveulia kritikuli Zabvebi: 
                         

                           21.
a

y
crloc

R
C

λ
σ = ,                             (VII.20) 

sadac 
E
R

t
a y

a ⎟
⎠
⎞

⎜
⎝
⎛=λ  mniSvneloba ki aiReba δ  ( ) mniSvnelobis mixedviT.  

koWis milis Sua nawilsa da sayrdens Soris moqceul ganivkveTebSi 
SesaZloa erTdroulad moqmedebdes normaluri  σ , mxebi τ , adgilobrivi 

locσ  Zabvebi. aseT SemTxvevaSi mxolod ganivi sixistis wiboebiT 

gamagrebuli simetriuli Sedgenili koWebis kedlis (ganxiluli calekuli 
firfitebis saxiT) mdgradobis piroba Caiwereba Semdegi saxiT: 

                    

                    c
crcrloc

loc

cr

γ
τ
τ

σ
σ

σ
σ

≤⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+

22

.

.                       (VII.21)          

sadac  y
I
M

x

=σ   aris mkumSavi normaluri Zabvebi kedlis pirze; 
efwlt

Q
=τ  – 

mxebi Zabvebis saSualo mniSvneloba gansaxilvel ubanze;  locσ  _ 

adgilobrivi mkumSavi Zabva, gamowveul- Seyursuli F   datvirTviT. misi 
mniSvneloba ganisazRvreba gamosaxulebiT: 

                               

                                
efw

loc lt
F

=σ ,                           (VII.22)          
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sadac  efl  aris datvirTvis ganawilebis pirobiTi sigrze da ganisazRvreba 

gamosaxulebiT: 

                                   fef tbl 2+= ,                            (VII.23) 

sadac  ft  aris koWis Taros sisqe.  

cγ  – muSaobis pirobebis koeficienti; crcr τσ ,  da crloc.σ  ganisazRvreba 

Sesabamisad (VII.16), (VII.18) da (VII.20) gamosaxulebebiT. 

im SemTxvevaSi, Tu  0=locσ  gamosaxuleba Caiwereba Semdegi saxiT: 

                           c
crcr

γ
τ
τ

σ
σ

≤⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
22

.                      (VII.24)          

gansakuTrebulad mZimed datvirTuli koWebis kedlebSi, iq sadac 
ZiriTadad Warbobs kumSvis normaluri Zabvebi mizanSewonilia kedlis 

SekumSul zonaSi, kedlis yvelaze metad SekumSuli Sridan efhh ⎟
⎠
⎞

⎜
⎝
⎛=

5
1

4
1

1 Λ  

manZilze grZivi sixistis wiboebis dayeneba. 

 

sayrdeni sixistis wiboebi Senoba-nagebobis mzidi konstruqciuli 
sistemebis Sesabamisad, aseTi elementis saWiroebis SemTxvevaSi 
uzrunvelyofen, rogorc koWis kedlis adgilobriv mdgradobas, aseve 
misgan mosul datvirTvas gadascemen sayrden konstruqciebs (Sedgenili 
koWis SemTxvevaSi ZiriTadad kolonebs). konstruqciuli gadawyvetis 
mixedviT ZiriTadad vxvdebiT Sedgenili koWis dayrdnobis or tips: 
dayrdnoba zemodan an mierTeba gverdidan. pirvel SemTxvevaSi dayrdnoba 
xdeba: 

_ uSualod qveda TaroTi, koWis kedlis orive mxares simetriuli ganivi 
sayrdeni sixistis wiboebis mowyobiT; 

_ koWebze garedan miduRebulia misi qveda Tarodan 10-15 mm-iT gadacdenili 
sixistis wibos qveda waxnagis uSualo dayrdnobiT (nax.19)  
  
sayrdeni sixistis wibo Semowmebuli unda iqnes grZiv Runvaze, rogorc 
sayrdeni reaqciiT datvirTuli centralurad SekumSuli dgari, romlis 
ganivkveTi moicavs sakuTriv dgaris ganivkveTsa da koWis kedlis zols 

siganiT 
yR

Et65,0 , Sesabamisad wyvili sayrdeni sixistis wibos SemTxvevaSi 

                             
y

whhs R
EtbtA 23,1+=                       (VII.25) 

 
erTi miduRebuli sayrdeni wibos SemTxvevaSi 

 

                            
y

whhs R
EtbtA 265,0+= ,                     (VII.26) 
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nax.19. koWis saxsruli dayrdnoba kolonaze: 

a) dayrdnobis konstruqciuli sqema;  b) saangariSo sqema 1 _ koWebi; 2 _ 
kolona; 3 _ foladis Suasadebi: 4 _ WanWikebi. 

 
  
 

 
 
    

nax. 20. koWis SeerTeba kolonasTan: 
a) SeerTebis konstruqciuli sqema;  b) saangariSo sqema: 1 _ kolona; 2 _ 
koWebi; 3 _ foladis Suasadebi: 4 _ WanWikebi. 
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simaRle ki tolia koWis kedlis simaRlis. 
 
sayrdeni wibos / wiboebis torsuli  ganivkveTis Semowmeba xdeba Telvaze, 

rodesac hta 5,1≤  Semdegi gamosaxulebis Sesabamisad  

 

                              cp
p

p R
A
F γσ <= ,                             (VII.27) 

 

rodesac hta 5,1>  (  ) gamosaxulebis Sesabamisad 

 
gverdidan mierTebis SemTxvevaSi (nax.20) ganasxvaveben SeuRlebis 

kvanZis saxsrul da xist gadawyvetas Sedgenili koWis funqcionaluri 
daniSnulebis Sesabamisad; SeuRleba xdeba kolonis TarosTan an kedelTan. 
koWis sayrdeni reaqciis gadacema kolonaze xdeba WanWikovani miltuCuri 
SeerTebiT an kolonis kedelze/Taroze miduRebuli sayrdeni magidis 
daxmarebiT, romlis funqciasac asrulebs brtyeli firfita an 
araTanabarTa Taroiani kuTxovana. saxsruli SeerTeba ar zRudavs sayrden 
kvanZSi koWis Tavisufal mobrunebas, aRniSnuli ki gansazRvravs  

saangariSo models – rogorc erTmilian Wrad sistemas. am tipis SeerTebis 
ramdenime nimuSi naCvenebia (nax.21) 

  

   

                               

nax.21. koWis kolonasTan saxsruli mierTeba gverdidan 
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xisti SeerTeba zRudavs sayrden kvanZSi koWis Tavisufal mobrunebas misi 
zeda da qveda Taroebis horizontaluri TamasebiT an vertikaluri 
sakvanZo furclebis gamoyenebis gziT kolonasTan mierTebiT (nax. 22).     

 

 

nax. 22.   koWis kolonasTan xisti mierTeba gverdidan 

 

aRniSnuli konstruqciuli elementebi iTviseben kvanZSi moqmedi mRunavi 

momentiT aRZrul horizontalur Zalebs hMS = , sayrdeni reaqciis 

kolonaze gadacemis konstruqciuli gadawyveta ki analogiuria saxsruli 
mierTebis pirobebSi miRebuli konstruqciuli gadawyvetisa. 

 foladis koWebis qvis an rkinabetonis konstruqciebze dayrdnobis 
SemTxvevaSi iyeneben foladis specialur sayrden nawilebs, romliTac 
xorcieldeba koWisagan gadacemuli datvirTvis qvis/rkinabetonis 
kedlebze/svetze Tanabrad gadanawileba (ix. nax.23). 

Sedgenili koWebis pirapirebi da kavSirebi. ganasxvaveben koWebis 
pirapirebis or ZiriTad tips:  

_qarxnuls/sawarmoos  _ sruldeba koWis damamzadebel sawarmoSi; 
_samontaJos – sruldeba samontaJo moedanze.  

aRniSnuli proceduris Catareba saWiro xdeba gaglinuli profiluri da 
furclovani foladis zomebis SezRuduli raodenobisa da maTi 
transportirebis SesaZleblobis /gaadvilebis uzrunvelyofis 
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mizniT.

 

nax. 23.  koWis dayrdnobis kvanZebi. sayrdeni wibos gareSe. sayrdeni 
wibos meSveobiT: 

1 _ koWi; 2 _ sayrdeni fila; 3 _ sayrdeni wibo; 4 _ ankerebi. 

 

      

Sedgenili koWis pirdapirebis mosawyobad gamoiyeneba konstruqciuli 
elementebis SeerTebis zemoT aRwerili orive tipi (ix. gv.   ) – SeduReba, 
WanWikebiT SeerTeba. 

 

SeduRebuli pirapiris yvelaze martiv gadawyvetad iTvleba misi 
Taroebisa da kedlis erTi da igive ganivkveTSi mowyoba. aRniSnuli 
SeerTeba maqsimaluri mRunavi momentis moqmedebis arealSi ver 
uzrunvelyofs pirapirisa da koWis masalis Tanabar simtkices. Sesabamisad 
koWis yvelaze metad daZabul ubnebze pirapirebs awyoben xtulad – iribi 
pirapiruli nakerebiT koWis TaroebSi (nax.11.a), SeduRebis dros 
warmoqmnili jdeniT deformaciebis  gavlenis Semcirebis mizniT, arsebiTi 
mniSvneloba aqvs pirapirebis mowyobis Tanmimdevrobas. pirvel etapze 
ewyoba ganivi nakerebi – Taroebi da kedlis pirapirebi, sixistis wiboebis 
minaduRebi; amis Semdeg xdeba Taroebis kedelTan SemakavSirebeli grZivi 
nakerebis mowyobis mTliani an darCenili nawilis dasruleba. Sedgenili 
koWis yoveli elementis pirapiruli SeduRebis nakeri gainagariSeba 
urTierTdamoukideblad. Zalebi romelTa zemoqmedebazec gaiangariSeba 
aRniSnuli elementebi, ganisazRvreba Semdegi principiT: 

 

_ mRunavi momenti gadanawildeba koWis elementebze maTi inerciis 
momentebis proporciulad. Sesabamisad  

                                 

                                
b

w
bw I

I
MM = ,                              (VII.28) 
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sadac wM  da wI  aris Sesabamisad mRunavi momenti koWis kedelSi da 

kedlis inerciis momenti; bM  da bI  igive mTlianad koWisTvis.  

     saangariSo ganivi Zalis aTviseba xdeba mTlianad koWis kedeliT. 
Zalva Taroebis pirapirebSi ganisazRvreba gamosaxulebiT: 

                           
ef

wb
f h

MM
N

−
= ,                          (VII.28) 

aRniSnul Zalvebze pirapiruli nakerebis Semowmeba xdeba zemoT 
aRwerili (ix. gv. 44) TanmimdevrobiT. 

Sedgenili koWebis samontaJo WanWikebiT SeerTebis mTavari 
upiratesoba ganpirobebulia samuSaos naklebi SromatevadobiT, simartiviT 
da Sesabamisad ar moiTxovs personalis maRal kvalifikacias. mTavari 
nakli _ mometebuli liTonSemcveloba zesadebebis da WanWikebis xarjze. 
zesadebebis raodenoba - TaroebisTvis sami orive mxridan, kedlisaTvis – 
ori vertikaluri, romelTa ganivkveTis farTi aranaklebia SemaerTebeli 
elementis ganivkveTis farTze. yoveli elementis SeerTeba gaiangariSeba 
urTierTdamoukideblad. Zalvebis gadanawileba konstruqciul elementebze 
xdeba zemoT aRniSnuli principiT (ix. gv.68). Sesabamisad Zalvebi TaroSi 
ganisazRvreba gamosaxulebebiT: 

                             
I

I
MM f

bf = ;                       (VII.29) 

                

                                
ef

f
f h

M
N = .                        (VII.30)  

WanWikebis raodenoba Taroebze zesadebebis dasamagreblad SeerTebis erT 
mxares: 

                                      
Q
N

n f= ,                         (VII.31) 

sadac  Q  aris saangariSo ganivi Zala. 

koWis kedliT aTvisebuli mRunavi momentis mniSvneloba ganisazRvreba 
gamosaxulebiT (VII.28). 

      WanWikebis raodenoba, zesadebebze koWis neitraluri RerZis mimarT 
maTi simetriuli gadanawileba winaswar iniSneba. mRunavi momentis 
moqmedebis ganeitraleba xdeba aRniSnul WanWikebze moqmedi wyvilZalebis 
jamiT, romlis mniSvnelobac ganisazRvreba Semdegi gamosaxulebiT: 

                          

                           ∑
=

=
n

i
iiw aNmM

1
1 ,                          (VII.32) 

 

sadac  m   warmoadgens WanWikebis rigebis raodenobas kedlis pirapiris 
erT mxares (nax.   ). yoveli Zalva   SeiZleba Caiweros misi maqsimaluri 
mniSvnelobis meSveobiT samkuTxedis  msgavsebis pirobidan gamomdinare: 
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     ;max1 NN =     ;max1 aa =     ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
=

1

2
12 a

a
NN ;   ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
=

1

3
13 a

a
NN ;  . . . . .  (VII.33) 

     

(VII.33) mniSvnelobebis (VII.32) gamosaxulebaSi asaxviTa da martivi 
ariTmetikuli gardaqmnebiT miviRebT 

                       

                       ( )Λ+++= 2
3

2
2

2
1

max

max
1 aaa

a
mN

M w ,                 (VII.34) 

 

saidanac maqsimaluri horizontaluri Zalvis mniSvnelobisaTvis, romelic 
moqmedebs yvelaze metad datvirTul WanWikze gveqneba gamosaxuleba: 

                                   

                                  
∑

= 2
max

1max
i

w am
a

MN .                      (VII.35) 

 

ramdenadac xisti saxis SeerTebebi ZiriTadad sruldeba maRali 
simtkicis WanWikebis gamoyenebiT (VII.35) gamosaxulebam unda daakmayofilos 
piroba: 

                                bhQN ≤max ,                          (VII.36) 

 

garda mRunavi momentisa koWis kedliT xdeba agreTve saangariSo 
ganivi Zalis Q   aTviseba. CaTvlilia, rom ganivi Zala Tanabrad gadaecema 
zesadebebis naxevarze ganTavsebul yovel WanWiks.  

Sesabamisad 

                                  
n
QV = ,                           (VII.37)  

sadac n  aris zesadebebis naxevarze ganTavsebuli WanWikebis raodenoba. 

 

amrigad yvelaze metad datvirTul ganapira WanWikebze moqmedebs 
mRunavi momentiT da ganivi ZaliT ganpirobebuli tolqmedi Zalva, 
romelzedac piripirebisaTvis dakmayofilebuli iqneba piroba: 

                             

                             bhQVN ≤+ 22
max .                       (VII.38) 
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Tavi VIII 

koWovani ujredis Sesaxeb  

 

koWovani ujredi warmoadgens saxuravSi/gadaxurvebSi gamoyenebuli mzidi 
koWebis erTobliobas. loTonis koWovani ujredebi ZiriTadad gvxvdeba 
samrewvelo/energetikul satransporto, hidroteqnikur mSeneblobebSi 
ganasxvaveben liTonis koWovani ujredis Semdeg tipebs: 

 

1. gamartivebuli  (nax. 24) 

datvirTvis gadacemis sqema: fenili – fenilis koWi – kedeli/karkasis 
elementi sxva mzidi konstruqcia. 

                               

nax. 24.  gamartivebuli koWovani ujredi 

1-fenilis koWi 

 

2. normaluri  (nax. 25) 

datvirTvis gadacemis sqema: fenili – fenilis koWi (ZiriTadi  gaglinuli) 
– mTavari koWi (ZiriTadi Sedgenili) – kolona/karkasis elementi an sxva 
mzidi konstruqcia; 

koWebis SeduRebis sqema – sarTulebrivi an erT doneze (nax.26)  

 

                            

nax. 25. normaluri koWovani ujredi 

1-fenilis koWi; 3-mTavari koWi 

 



 72

                

nax. 26. koWebis SeuRlebis sqema: 

1-fenili; 2-fenilis koWi; 3-mTavari koWi. 

 

3. garTulebuli  (nax. 27) 

 

datvirTvis gadacemis sqema: fenili – fenilis koWi (ZiriTadi Zelnaki). 

damxmare koWi (ZiriTadad gaglinuli) – mTavari koWi (ZiriTadi Sedgenili) 
– kolona/karkasis elementi an sxva mzidi konstruqcia; 

koWebis SeuRlebis sqema – dadablebuli (nax. 28). 

                    

                          

nax. 27  garTulebuli koWovani ujredi: 

1-fenilis koWi; 2-fenilis koWi; 3-mTavari koWi. 

                        

                         

nax. 28.  koWebis SeuRlebis sqema: 

1-fenili; 2-fenilis koWi; 3-mTavari koWi; 4-damxmare koWi. 
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koWovani ujredis elementebis gaangariSeba.  

 

warmodgenil magaliTSi ganxilulia koWovani ujredis Semadgeneli ori 
elementis _ fenilis (gaglinuli) da mTavari (Sedgenili) koWebis 
gaangariSebis nimuSebi. 

 

mocemuloba: koWovani ujredis tipi _ normaluri; koWebis SeuRlebis sqema 
_ erT doneze (nax. 26). mTavari koWis sigrZe 4,15=L m., fenilis koWis sigrZe 

5=B m., gadaxurvis samSeneblo simaRle 7,1=conh m. Tanabarganawilebuli 

datvirTva fenilis koWis erT grZiv metrze _ normatiuli 5,82=nq kn/m, 

saangariSo 1,98=cq kn/m. 

 

I. fenilis koWis gaangariSeba. 

fenilis koWis saangariSo modeli warmoadgens or sayrdenze Tavisuflad 
mdebare koWs mis mTel sigrZeze Tanabarganawilebuli intensivobis mqone 
datvirTviT (gaangariSebis Tanmimdevroba ix. gv.-ebi 58-59) 

a) koWis ganivkveTSi moqmedi maqsimaluri Zalvebis gansazRvra: 

 

mRunavi momenti: 5,306
8

251,98
8

2

max =
⋅

=
⋅

=
Bq

M c kn/m; 

 

ganivi Zala: 3,245
2

51,98
2max =

⋅
=

⋅
=

Bq
Q c kn;  

 
b) maqsimaluri mRunavi momentis mixedviT winaRobis saWiro momentis 
gansazRvra plastikuri deformaciebis ganviTarebis gaTvaliswinebis 
gareSe: 

 

0,127
30650

⋅
==

cy
x R

MW
γ

=1135,2sm3; 

 
igive maxasiaTebeli  plastikuri deformaciebis ganviTarebis 
gaTvaliswinebiT 

 

1,1032
0,1271,1

30650

1

=
⋅⋅

==
cy

x Rc
MW
γ

sm3; 

 
g) gaglinuri profilebis sortamentidan ortesebris SerCeva, romlis 
winaRobis momenti tolia an mcired aRemateba saWiro sidides. mocemul 
SemTxvevaSi (ГОСТ 8239-89):  ortesebri #45. ZiriTadi parametrebi: 

16=b sm, 1231=xW sm3, 9,0=wt sm, 27696=xI sm4, 7,84=A sm2, 42,1=ft sm, 706=xS sm3. 
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d) SerCeuli kveTis Semowmeba normaluri Zabvebis mixedviT koWis 
eqspluataciis dros plastikuri deformaciebis ganviTarebis 
gaTvaliswinebis gareSe:  

 

0,127
1231

30650max ⋅=≤== cy
x

R
W

M
γσ kn/sm2. 

 
mocemul SemTxvevaSi 
                                 
                             9,24=σ kn/sm2 < 27kn/sm2. 
 
koWis eqspluataciis dros plastikuri deformaciebis gaTvaliswinebiT 
SerCeuli kveTis Semowmeba xdeba gamosaxulebiT (IV.17). 
 

1c koeficientis gansazRvra xdeba Semdegi TanmimdevrobiT: 

 
_ ganisazRvreba mxebi Zabvis mniSvneloba sayrden kveTSi gamosaxulebiT: 

 

5,6
2,429,0

3,245
)2(

=
⋅

=
−

=
fw tht

Qτ kn/sm2; 

 
_ ganisazRvreba saangariSo winaRoba Zvraze: 

 

7,152758,058,0 =⋅== ys RR kn/sm2. 

 
_ [1] – is Sesabamisad, 
 

Tu sR5,0≤τ ;   cc =1  

 

Tu ss RR 9,05,0 ≤< τ ;   2

2

1 )(1
)(1

05,1
s

s

R
R

c
τα
τ

−
−

=  sadac 7,0=α  kedlis sibrtyeSi  

 
Runvadi ortesebri koWisTvis da 0=α  sxva tipis ganivkveTebisTvis. 

mocemul SemTxvevaSi 6,5<7,8 amdenad 1cc =  
 
imisaTvis, rom visargebloT qvemoT mocemuli cxriliT 
  

ganivkveTis 
maxasiaTeblebi w

f
A

A
 

 

c  

0,25 1,19 

0,50 1,12 

1,0 1,07 

fA _Taros 

ganivkveTis farTi 

wA _kedlis 

ganivkveTis farTi 

 2,0 1,04 
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ganvsazRvravT Tanafardobas 6,0
3,39
7,22
==

w

f

A
A

 Sesabamisad interpolaciiT 

gveqneba 11,1=c . 
 
(IV.17) gamosaxulebis Sesabamisad gveqneba  

 

274,22
123111,1

30650
<=

⋅
=σ kn/sm2. 

 
fenilis koWis Semowmeba sixisteze: 

 

004,0
250
100274,0

10277,0101,2
1,98125

384
5

384
5

38

3

=<=
⋅⋅⋅

⋅
⋅=⋅= −EI

Bq
B
f n . 

 
fenilis koWs saerTo mdgradobaze aRar vamowmebT, ramdenadac vTvliT rom 
orive mimarTulebiT damagrebulia feniliT (umravles SemTxvevaSi asec 
aris realur pirobebSi). 
 
 
II. Sedgenili koWis gaangariSeba 
 
 
gaangariSebis Tanmimdevroba (ix. gv. 59-64) 
fenilis koWidan mTavar koWze datvirTvebis mraval wertilSi gadacemis 
gaTvaliswinebiT, mTavar koWze mosul datvirTvas vTvliT 
Tanabarganawilebulad. misi mniSvneloba erT grZiv metrze 

 

4,190552,37015,1015,1 =⋅⋅== B
b
q

q nm
n kn/m; 

 

3,22656,44015,1015,1 =⋅⋅== B
b
q

q cm
c kn/m. 

 

koWis ganivkveTSi moqmedi maqsimaluri Zalvebis gansazRvra: 

 

mRunavi momenti: 7,6708
8

4,153,226
8

22

max =
⋅

==
Lq

M
m
c kn/m2; 

ganivi Zala: 5,1742
2

4,151,3,226
2max =

⋅
=

⋅
=

Lq
Q

m
c kn;  

koWis simaRlis winaswari daniSvna pirobidan ;
12
1

8
1 lh ⎟

⎠
⎞

⎜
⎝
⎛= Κ  mocemul 

SemTxvevaSi 154
10

1540
10

===
Lh sm. 
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koWis kedlis sisqis winaswari daniSvna Semdegi gamosaxulebis htw 37 +=  

Sesabamisad. mocemul SemTxvevaSi 
 

6,11
1000
154037 =+=wt m 

 
koWis kedlis sisqis Semowmeba (VII.6) gamosaxulebiT: 
 

11,1
7,15150

5,17425,1 =
⋅

≥wt sm.   vniSnavT koWis kedlis sisqes 2,1=wt sm  

 
koWis ganivkveTis winaRobis momenti 

 

2,22588
271,1

670870max =
⋅

==
yc R

M
W

γ
sm3. 

 
koWis optimaluri simaRle 

 

7,157
2,1

2,2258815,1 ==opth sm. 

koWis minimaluri simaRle ganisazRvreba (VII.5) gamosaxulebiT. 
Tavdapirvelad ganvsazRvroT mRunavi momentis normatiuli mniSvneloba: 

 

4,5644
8

4,154,190
8

22

max =
⋅

==
Lq

M
m
n kn/m2, 

Sesabamisad 

1,149
7,6708
4,5644

75,3101,2
1,1274,1500

24
5

4

2

min =⋅
⋅⋅

⋅⋅
⋅=h sm. 

 

koWis saboloo simaRles bh  viRebT −opth isa da −minh is mniSvnelobebidan 

umetesis Sesabamisad. mocemul SemTxvevaSi gveqneba 160=bh sm. 

Taroebis saWiro farTi: 

koWis ganivkveTis saWiro inerciis momenti 1807056
2

1602,22588
=

⋅
=I sm4. 

koWis kedlis inerciis momenti 379642
12
1562,1 3

=
⋅

=wI sm4;     

 

(VII.9) gamosaxulebidan 14274143796421807056 =−=fI sm4; 

 
(VII.10) gamosaxulebidan Taroebis saWiro ganivkveTis farTobi:  

 

3,117
156
14274142

2 =
⋅

=fA sm2. 
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vniSnavT Taros siganes 44=fb sm. Sesabamisad Taros sisqe 66,2
44

3,117
==ft sm.  

viRebT 8,2=ft sm. 

 
vamowmebT miRebul sidideebs ( ) Tanafardobis Sesabamisad 

 

9,13
27

101,25,086,7
8,2

22 4

=
⋅

≤= . 

 
miRebuli ganivkveTis inerciis momenti: 

 

18903293,15222497,368079
2

2,1578,2442
12

4,1542,1 23

=+=⎟
⎠
⎞

⎜
⎝
⎛⋅⋅+

⋅
=I sm4. 

 
winaRobis momenti 

 

1,23629
160

189032922
=

⋅
==′

bh
IW sm3. 

 
Semowmeba simtkiceze 

 

7,291,12739,28
1,23629

670870max =⋅<==
′

=
W

M
σ kn/sm2. 

 
Semowmeba sixisteze: 

 

0025,0
400
10022,0

019,0101,2
3,36524,190

384
5

384
5

8

3

=<=
⋅⋅

⋅
⋅=⋅=

EI
Lq

L
f n . 

 
amrigad, miRebuli ganivkveTi orive pirobas akmayofilebs. 
 
 
III. koWis kedlis adgilobriv mdgradobaze Semowmeba 
 
 
Sedgenili koWis kedlis pirobiTi moqniloba ganisazRvreba gamosaxulebiT 
(VII.13). mocemul SemTxvevaSi 

 

2,361,4
101,2

27
2,1

4,154
4 >=

⋅
=wλ  

 
sixistis wiboebs Soris manZili (gv.62) : 4,314≤a ;  viRebT 2,2=a m. (miiReba 
amocanis mocemulobiT gansazRvruli manZiliT fenilis koWebs Soris) 
 

sixistis wibos sigane (VII.14)  4,9240
30

1572
=+≥hb mm.  viRebT 9=hb sm. 
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sixistis wibos sisqe (VII.15)  64,0
101,2

2718 4 =
⋅

≥ht .  viRebT 6=ht mm. 

 

kritikuli normaluri Zabvis mniSvnelobis misaRebad ganvsazRvroT crc -is  

 
mniSvneloba, risTvisac (VII.19) gamosaxulebiT vpoulobT δ -mniSvnelobas 

 

76,2
2,1
8,2

2,157
448,0

3

=⎟
⎠

⎞
⎜
⎝

⎛
=δ . 

 

Sesabamisad,   cxrilidan interpolaciiT 4,33=crc  

kritikuli normaluri Zabvis mniSvneloba (VII.18) gamosaxulebisSesabamisad: 

 

4,42
61,4
274,33 2 ==crσ kn/sm2. 

 

ganivi sixistis wiboebis mowyobis Sedegad miRebuli sworkuTxedis didi  

gverdis mciresTan fardoba 4,1
544,1

2,2
==μ , 

moqniloba 6,4
101,2

27
2,1

4,154
4 =

⋅
=efλ . 

 

kritikuli mxebi Zabvis mniSvneloba ( ) gamosaxulebis Sesabamisad 

6,10
6,4
7,15

4,1
76,013,10 22 =⋅⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+=crτ kn/sm2. 

ganvsazRvroT Sedgenili koWis erT-erT kveTSi moqmedi Zalvebi. magaliTad, 
1=x m. ( x  warmoadgens kveTis absciss): 

 

2,15161
2

4,153,226
2

=⎟
⎠
⎞

⎜
⎝
⎛ −=⎟

⎠
⎞

⎜
⎝
⎛ −= xLqQ m

c kn; 

 

4,1629
2

)14,15(3,226
2

)(
=

−
=

−
=

xLxq
M

m
c knm; 

 

8
2,1572,1

2,1516
=

⋅
==

efwht
Qτ kn/sm2; 
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9,6
160

2,157
1,23629

163940
=⋅=⋅=

h
h

W
M efσ kn/sm2. 

 
ganivi sixistis wiboebiT gamagrebuli simetriuli Sedgenili koWebis 
kedlis  mdgradobis pirobis (VII.24) Sesabamisad 

 

1772,05696,00265,0
6,10

8
4,42

9,6
22

<=+=⎟
⎠

⎞
⎜
⎝

⎛
+⎟

⎠

⎞
⎜
⎝

⎛
. 

 
gavimeoroT igive procedura 6=x m abscisis mqone kveTisTvis: 

 

5,3541
6

4,153,226 =⎟
⎠
⎞

⎜
⎝
⎛ −=Q kn; 

 

7,6381
2

)64,15(63,226
=

−⋅⋅
=M kn/m2; 

 

8,1
2,1572,1

5,354
=

⋅
=τ kn/sm2; 

 

1,26
160

2,157
1,23629

638170
=⋅=σ kn/sm2; 

 

1638,00286,03786,0
6,10

8,1
4,42
1,26

22

<=+=⎟
⎠

⎞
⎜
⎝

⎛
+⎟

⎠

⎞
⎜
⎝

⎛ . 

 
 
analogiuri procedura tardeba sxva kveTebSic. 
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Tema IX 

liTonis kolonebi 

 

konstruqciuli gadawyvetebi. Semadgeneli elementebi. 

     

      kolona warmoadgvens karkasis/sxva saxis konstruqciuli sistemis 
Semadgenel damoukidebel vertikalur konstruqciul elements, romelic 
masze mosul datvirTvas saZirkvels gadascems. is Sedgeba Semdegi 
ZiriTadi elementebisagan: (nax.24): saTave, warmoadgens datvirTvis mimReb 
elements; Rero – ZiriTad mzid elements; baza – Rerodan mosul 
datvirTvis saZirkvelze gadamanawilebel da masTanve kolonis 
damakavSirebel elements. muSaobis saxeobis da konstruqciul gadawyvetis  

 

     

nax. 29. centralur kumSvaze momuSave mTliankedliani kolona: 

1 _ kolonis Rero; 2 _ kolonis saTave; 3 _ kolonis baza; 4 _ saZirkveli; 
5 _ saangariSo sqema. 
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 nax. 30 centralur kumSvaze momuSave gamWolkedliani kolona: 

a) Reroebis SeerTeba TamasebiT; b) Reroebis SeerTeba kuTxovanebiT 
Sedgenili gisosiT; 1 _ kolonis Rero; 2 _ kolonis saTave; 3 _ kolonis 
baza; 4 _ saZirkveli; 5 _ Tamasebi; 6 _ kuTxovanebi.  

 

Sesabamisad, ganasxvaveben centralur an aracentralur (agreTve ixmareba 
termini eqscentruli) kumSvaze momuSave mTliankedlian da gamWolkedlian 
kolonebs. 

 

centralur kumSvaze momuSave kolonebSi (maT zogjer dgarebsac 
uwodeben) grZivi Zala moqmedebs kolonis RerZis gaswvriv da iwvevs kveTis 
Tanabar kumSvas. mTliankedliani kolona warmoadgens mTels simaRleze 
SeduRebis uwyveti nakerebiT erTmaneTTan dakavSirebuli vertikaluri 
elementebis erTobliobas.  gaglinuri profilis SemTxvevaSi erT elements. 
gamWolkedliani kolona warmoadgens mTels simaRleze gansazRvruli 
bijiT erTmaneTisgan dacilebuli TamasebiT/gisosis elementebiT 
erTmaneTTan dakavSirebul calkeul Stoebs. 

 

 

centralur kumSvaze momuSave mTliankedliani kolonebi.  

 

nax. 26 -ze mocemulia mTliankedliani kolonis ganivkveTis yvelaze metad 
gavrcelebuli  tipebi.  kolonis  ganivkveTis  tipis  ganmsazRvrelia  misi  
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nax. 31.  mTliankedlian kolonaTa ganivkveTebi: 

a) naglini ortesebri; b) Sedgenili ortesebri; g) wriuli (mili); d) ori 
Sveleris SeerTebiT; e) ori kuTxovanis SeerTebiT. 

 

simaRle, masze mosuli datvirTvis saxeoba da sidide. isini warmodgenili 
arian  gaglinuli an Sedgenili profilebiT. es ukanaskneli Tavis mxriv 
warmoadgens SeduRebiT erTmaneTTan dakavSirebuli gaglinuli 
profilebis an furclebis erTobliobas. zogadad ganivkveTis tipis 
SerCevas/dagegmarebas safuZvlad udevs Tanabarmdgradobis principi. 
rogorc nax. 31–ze Cans yvelaze metad gavrcelebuli forma aris 
ortesebri (sxvadasxva modifikaciiT), miuxedavad imisa, rom masSi ver 
xerxdeba zemoT xsenebuli, materialuri RerZebis mimarT Tanbarmdgradobis 
principis srulad uzrunvelyofa. aRniSnuli nakli yvelaze metad 
xasiaTdeba gaglinuli profiliT warmodgenili kolona (nax.  ), romelic 
SeirCeva maqsimaluri moqnilobis mixedviT, aucilebelad Tan axlavs 
masalis gadaxarjva. Sesabamisad, am tipis ganivkveTebs vxvdebiT mcire 
simaRlisa da naklebad datvirTul kolonebSi. 

 

zemoT aRniSnuli naklis minimizaciis saSualeba Cndeba 
furclebisagan Sedgenili ortesebri ganivkveTis mqone kolonebSi 
SedarebiT ganieri Taroebisa da Txeli kedlis daproeqtebis gziT. agreTve 
kolonaTa aRniSnuli konstruqciuli gadawyvetis dadebiT maxasiaTeblad 
iTvleba mis momijnave/zeda elementebTan SeerTebis konstruqciuli 
gadawyvetis/ganxorcielebis simartive. swored aRniSnuli procesis 
sirTule aris erT-erTi ZiriTadi mizezi, romelic naklebadefeqturs xdis 
Tanabarmdgradobis principis mixedviT yvelaze metad misaReb wriul 
ganivkveTs (nax. 26. g). mocemul punqtSi ganxiluli kolonebis Reros 
mzidunarianobis/zRvruli mdgomareobidan dazRvevis uzrunvelsayofad 
unda moxdes misi Semowmeba: simtkiceze – gamosaxuleba (IV.6) da (IV.7)   
(amis saWiroebis arsebobis SemTxvevaSi); 
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mdgradobaze – gamosaxuleba  (IV.10)  (amis saWiroebis arsebobis 
SemTxvevaSi) agreTve moqnilobis Semowmeba – gamosaxuleba  (IV.12). 

Sesabamisad, zemoT aRniSnulisa kolonis ganivkveTi SerCevis 
algoriTmi Semdegi saxiT Caiwereba: 

a) kolonaze mosuli datvirTvis gansazRvra da misi saangariSo sqemis 
dadgena; 

b) saangariSo sqemidan gamomdinare kolonis saangariSo sigrZis gansazRvra 
(IV.11) gamosaxulebiT; 

g) kolonis RerZis ganakveTis tipisa da foladis markis SerCeva; 

d)  Reros ganakveTis saWiro farTis dadgena gamosaxulebiT: 

 

                                   
cyR

NA
γϕ

≥ .                               (IX.1)  

 

warmodgenil orucnobian utolobaSi (IX.1), erTi ucnobi iniSneba winaswar. 
aseTi am SemTxvevaSi aris koeficienti  ϕ   , romlis mniSvnelobac aiReba 

winaswardaniSnuli moqnilobis   λ      (aiReba 100-dan 70 mde) mixedviT; 

e) ineraciis radiusis gansazRvra 

                                     
λ
efl

i = ;                                (IX.2) 

 

v)  ganivkveTis ZiriTadi zomebis ),( hb  gansazRvra maTi mniSvnelobebisa da 
kveTis inerciis radiusebs Soris arsebuli Tanafardobebidan e.w. formis 
koeficientebis gamoyenaba (ix. cxrili)  

 

 

 

z) kolonis ganivkveTis tipis Sesabamisad, elementebis zomebis dadgena     
(IX.1)_iT gansazRvruli farTisa da adgilobrivi mdgradobis pirobebis 
uzrunvelyofiT; (ix. magaliTi); 

 

T)  miRebuli ganivkveTis Semowmeba; saWiroebis SemTxvevaSi misi koreqcia. 
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winamdebare aloriTmis realizaciis nimuSi. 

 

mocemuloba: 2900=N kn. 6=l m.   masala foladi  C255  24=yR kn/sm23 

ganivkveTi warmoadgens Sedgenil ortesebrs. amasTan uzrunvelyofilia 
avtomaturi SeduRebis SesaZlebloba. 

SevarCioT kolonis ganivkveTi: davniSnoT winaswar kolonis moqniloba 
70=λ  

Sesabamisad, 754,0=ϕ  

ganikveTis saWiro farTi: 7,168
95,024754,0

2900
=

⋅⋅
=A sm2. 

kolonis saangariSo sigrZe Camagrebis pirobebis mixedviT  

661 =⋅==== llll efyx μ m 

Sesabamisad 7,8
70
600

====
λ
ef

yx

l
ii sm 

kveTis Taros siganis minimalurad saWiro zoma:  

3,36
24,0
7,8

2

===
α
ib f sm. 

avtomaturi SeduRebis uzrunvelsayofad davniSnoT 42=efh sm. kedlis 

sisqes wt  vniSnavT Semdegi Tanafardobebis gaTvaliswinebiT. ortesebri 

ganivkveTisTvis [1,2]: 

 

0,2<λ        ( )
yw

ef

R
E

t
h 215,030,1 λ+≤   

 

0,2≥λ        ( )
yw

ef

R
E

t
h

λ35,020,1 +≤  magram nebismier SemTxvevaSi  

( ) 3,235,020,1 ≤+ λ . 

Cveni amocanisaTvis 36,2
101,2

2470 4 =
⋅

=λ  Sesabamisad, 

 

( ) 93,59
24
101,236,235,020,1

4

=
⋅

⋅+≤
w

ef

t
h

;         14,0
420

93,59
=≤wt sm. 
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davniSnoT 2,1=wt sm. amasTan  93,5935
2,1

42
≤==

w

ef

t
h

sm. 

Taroebis saWiro farTi 15,59
2

2,1427,168
=

⋅−
=A sm2. 

 

davniSnoT Taros zomebi 16400× mm, amasTan 646,140 =⋅=A sm2 

 

Taroebis  Semowmeba adgilobriv mdgradobaze 

 

( )
yw

ef

R
E

t
b

λ10,036,0 += ; mocemul SemTxvevaSi 4,19
2

2,140
=

−
=efb ;   

 

( ) 5,17
24

101,236,21,036,01,16
2,1
4,19 4

=
⋅

⋅+≤==
w

ef

t
b

. 

 

amrigad SerCeuli ganivkveTis zomebia: 

40=fb sm,    6,1=ft sm,    8,38=wh sm,    2,1=wt sm,    42=h sm. 

ganivkveTis geometriuli maxasiaTeblebi: 

56,1742,18,38642 =⋅+⋅=A sm2;            

 

12800
12

402,12
3

=
⋅

⋅=yI sm4;        56,8
56,174

12800
==yi sm; 

56,852,158,384,04,0 >=⋅=⋅≈ wx hi .  

Sesabamisad mdgradobaze Semowmebas vaxdenT yy −  RerZis mimarT 

 

09,70
56,8

600
==yλ  Sesabamisad, 754,0=ϕ   

Semowmeba mdgradobaze 

 

2403,22
56,174754,0

2900
<=

⋅
=

⋅
=

A
N

ϕ
σ kn/sm2. 
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centraluri kumSvaze momuSave gamWolkedliani kolonebi. 

    nax. 32 _ ze naCvenebia gamWolkedliani kolonis ganivkveTis yvelaze 
metad gavrcelebuli tipebi. ZiriTadad maTi ganivkveTi warmoadgens 
TamasebiT an gisosiT erTmaneTTan dakavSirebul gaglinul profilebs. 
kolonis ganivkveTis Stoebis gadamkveT mTavar RerZs materialuri RerZi 
ewodeba, Stoebs Soris gamavals – Tavisufali. kolonis ganivkveTis tipis 
ganmsazRvrelia misi simaRle, masze mosuli datvirTvis saxeoba da sidide. 
rogorc naxazebidan (nax.32)  Cans, gamWolis centralurad SekumSuli 
kolonis ganivkveTi Sedgeba Oori an oTxi Stosagan, Sesabamisad 
Svelerebisa da kuTxovanebis gamoyenebiT.   didi datvirTvebis SemTxvevaSi 
Stoebis funqcias SeiZleba asrulebdes gaglinuli da Sedgenili 
ortesebri profilebi. Tamasebi /gisosi uzrunvelyofen kolonis Reros 
Stoebis erTobliv MmuSaobas. maTi MmuSaoba agreTve Stos kolonis 
mdgradobis erT-erTi ZiriTadi ganmapirobebeli faqtoria. 

       

N 

 

 

nax. 32.   gamWolkedliani kolonis ganivkveTis formebi da gisosis 
saxeobebi:  kuTxovanebiT, TamasebiT 1 _ kolonis Sto;  2 _ gisosi. 
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    ganivkveTis SerCevis/dagegmarebis SemTxvevaSi iseve rogorc zemoT, (ix. 
gv.82) mocemul SemTxvevaSic ganmsazRvrelia Tanabarmdgradobis principi, 
romlis misaRwevadac unda uzrunvelyofil iqnes  piroba: 

                                    redx λλ = ,                               (IX.3) 

sadac  redλ  aris  Sedgenili kveTis dayvanili moqniloba, romelic 

iTvaliswinebs Stoebis urTierTkavSirebis saxeobebsa da sixistes. misi 
mniSvneloba Stoebis TamasebiT dakavSirebisa da iribnuli gisosis 
SemTxvevaSi Sesabamisad ganisazRvreba gamosaxulebebiT: 

 

                                  2
1

2 λλλ += yef ;                            (IX.4) 

 

                               
n

yef A
Aαλλ += 2 ,                           (IX.5) 

 

sadac yλ  aris kolonis moqniloba Tavisufali RerZis mimarT 

gansazRvruli rogorc mTliankedliani kolonisaTvis; 1λ  - calke Stos 
moqniloba 1-1 RerZis marTobul sibrtyeSi daduRebul Tamasebs Soris 
ubanze 

                                      
1

1
1 i

l
≈λ ,                              (IX.6) 

 

1i  aris calkeuli Stos inerciis radiusi Tavisive 1-1 RerZis mimarT; 1l  _ 

manZili Tamasebs Soris sinaTleSi. α  – koeficienti romlis mniSvneloba 
damokidebulia gisosis iribanis daxris kuTxeze da ganisazRvreba 
gamosaxulebiT: 

                                     
ref

d

lb
l

2

310
=α ,                              (IX.7) 

 

dl  _ iribnis sigrZe, efb  _ Stoebis RerZebs Soris manZili; rl  _ gisosis 

uaxloes kvanZebs Soris manZili; A  _ mTeli Reros ganivkveTis farTi; nA  _ 

kolonis Reros ganivkveTis  erTdroulad  “gadaWrili”, paralelur 
sibrtyeebSi mdebare gisosebi. 

    

      amrigad Tavisufali RerZis mimarT mdgradobis Semowmeba xdeba 
dayvanili moqnilobis, xolo materialuri RerZis mimarT – saerTo 
moqnilobis mixedviT,  ramdenadac am ukanasknel SemTxvevaSi ganivkveTi 
muSaobs rogorc mTliani. ganivkveTis SerCevis algoriTmi, TiTqmis Yyvela 
punqtSi an srulad imeorebs mTliani kolonis ganivkveTis SerCevisTvis 



 88

Cawerili algoriTms (ix. gv.83) an nawilobriv koreqtirebulad. kerZod 
ucvlelia a), b), g), d) punqtebi. am ukanasknelisTvis nawilobrivi 
koreqtireba ganisazRvreba winaswardaniSnuli moqnilobis zRvrebis, 
kolonaze mosuli datvirTvisa da simaRlis Sesabamisad mciredi 
cvlilebiT. aiReba (90_dan 40_mde). punqti e) rCeba ucvleli, anu 
ganisazRvreba inerciis radiusi materialuri RerZis mimarT saerTo 
moqnilobis Sesabamisad; 

 

v) farTisa da inerciis radiusis Sesabamisad sortamentidan SeirCeva 
gaglinuli profili moTxovnil/saWiro parametrebTan maqsimalurad 
SesaZlo SesabamisobiT da moxdeba misi Semowmeba (IV.10) gamosaxulebiT, 
romlisTvisac ϕ  koeficientis mniSvneloba ganisazRvreba realuri 

moqnilobis Sesabamisad 

  

 

                                    
x

ox
d i

l
=λ ;                               (IX.8) 

 

z) Stoebs Soris  manZilis daniSvna  (IX.3)   tolobis gaTvaliswinebiT 

 

T) Tavisufali RerZis mimarT moqnilobis gansazRvara Semdegi 
gamosaxulebebiT:  

                            2
1

22
1

2 λλλλλ −=−= xredy ;                        (IX.9) 

 

                                 
n

xy A
Aαλλ −= 2 .                           (IX.10) 

 

amasTan daculi unda iyos piroba yλλ <1 , raTa ar moxdes calkeul Stos 

mzidunarianobis dakargva, mTliani kolonis mdgradobis dakargvamde; 

 

i) moqnilobis yλ  miRebuli sididis Sesabamisi inerciis radiusis 

gansazRvra 

                                     
y

y
l

i
λ

0= ;                              (IX.11) 

 

k) Stoebs Soris saWiro manZilis gansazRvra gamosaxulebiT  

 

                                      
2α

yi
b = ,                              (IX.12) 
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sadac 2α  aris formis koeficienti (ix. punqti v) gv.83)) 

 

l) ixile punqti `T~   gv.83   

 

winamdebare algoriTmis realizaciis nimuSi 

 

mocemuloba: 1900=N kn. 6=l m.   masala foladi  C255  24=yR kn/sm2. 

ganivkveTi Sedgenilia TamasebiT erTmaneTTan dakavSirebuli ori 
Svelerisagan.  

SevarCioT kolonis ganivkveTi: davniSnoT winaswar kolonis moqniloba 
70=λ  

Sesabamisad, 754,0=ϕ  

 

ganikveTis saWiro farTi: 52,110
95,024754,0

1900
=

⋅⋅
=A sm2. 

kolonis saangariSo sigrZe Camagrebis pirobebis mixedviT  

661 =⋅== llx μ m. 

 

Sesabamisad, 7,8
70
600

===
λ
ef

x

l
i sm. 

miRebuli maxasiaTeblebis Sesabamisad sortamentidan (20/ГОСТ 8240-93) 
viRebT or Svelers #40, 12325,61 =⋅=A sm2,    70,15=xi sm,    75,20 =z sm,   

642=yI sm4,   23,3=yi sm. 

Semowmeba mdgradobaze materialuri RerZis mimarT 

2,38
70,15

600
==xλ     Sesabamisad,  894=xϕ ; 

 

246,17
95,0123894,0

1900
<=

⋅⋅
=σ kn/sm2. 

 

vuSvebT, rom Stos moqniloba 301 =λ  da Tanabarmdgradobis pirobidan 
vsazRvravT saWiro moqnilobas Tavisufali RerZis mimarT: 

6,23302,38 222
1

22
1

2 =−=−=−= λλλλλ xredy . 

inerciis radiusi 

4,25
6,23

6000 ===
y

y
l

i
λ

sm. 
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Stoebs Soris saWiro manZili 

 

57
44,0
4,25

2

===
α

yi
b sm. 

 

viRebT 40=b sm. Sesabamisad Stoebis Taroebs Soris Tavisufali manZilis 

mniSvneloba 101725,11401 >=⋅−=b sm. 

mdgradobaze Semowmeba Tavisufali RerZis yy −  mimarT 

Stos sigrZe  9,9623,3301 =⋅=⋅= yb il λ sm. 

viRebT Tamasebs 8240× mm 

yϕ -is gansazRvrisaTvis vadgenT Semdegi sidideebis mniSvnelobebs: 

 

6,921
12

248,0 3

=
⋅

=I sm   3455,2724002 0 =⋅−=−=′ zbb mm; 

 

( )[ ] 2,3788475,2205,616422
2

2 2
2

0,1 =−+=
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ −+= zbAII yy sm4; 

 

55,17
123

2,37884
==yi sm     2,34

55,17
600

==yλ   

 

503,5
5,34642

1216,921
>=

⋅
⋅

=
⋅
bI
lI

y

 Sesabamisad 5,45302,34 222
1

2
, =+=+= λλλ yefy   865,0=yϕ  

 

244,18
95,0123885,0

1900
<=

⋅⋅
=σ kn/sm2. 

 

 

ganivkveTis dadgenis Semdgomi etapia SemaerTebeli elementebis/gisosis 
gaangariSeba. Tamasebis gamoyenebis SemTxvevaSi maT Soris manZili 
ganisazRvreba gamosaxulebiT 

                                        111 il λ= .                           (IX.13) 

 

Tamasebis gaangariSeba gulisxmobs maTi ganivkveTsa da Stoze damagrebis 
(miduRebis) Semowmebas. 
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gaangariSeba warmoebs pirobiT ganiv Zalaze ficQ , romlis mniSvnelobis 

dadgena xdeba empiriuli gamosaxulebiT. datvirTva moqmedebs kolonis 
Reros yovel kvanZSi da Tanabrad aris gadanawilebuli Tamasebis/gisosis 
sibrtyeSi. am ukanasknelis raodenobis )2( =n Sesabamisad 

 

                                  
n

Q
Q fic

s = .                                (IX.14) 

 

pirobiTi ganivi ZaliT warmoqmnili, Tamasebis ganTavsebis sibrtyeSi 

moqmedi gadamWrelis Zalisa sF  da mRunavi momentis sM Msidideebi, 

kolonebidan amoWrili kvanZis wonasworobis pirobidan ganisazRvreba 
Semdegi gamosaxulebebiT: 

                                
22
bFlQ ss = ;                            (IX.15) 

 

                                  
b

lQ
F s

s = ;                           (IX.16) 

 

                                 
2
QF

M s
s = ,                           (IX.17) 

sadac l  aris firfitebis RerZebs Soris manZili, b  –Stoebis RerZebs 
Soris manZili. 

Tamasis simtkiceze Semowmeba warmoebs gamosaxulebiT: 

 

                               cy
c

s R
W
M

γσ ≤= ,                         (IX.18) 

 

sadac cW  aris Tamasis winaRobis momenti. Tamasebis saWiro sixistis 

uzrunvelsayofad maT zomebs niSnaven sazRvrebSi: ba )75,05,0( Λ= ; 126Λ=t mm.  
Tamasis gadasvla Stoze aiReba 30 . . . 40 mm-is farglebSi. kuTxuri nakeris, 
romlis saSualebiTac xdeba Tamasis mimagreba StosTan, mRunavi momentis 

sM  da ganivi Zalis sQ  zemoqmedebaze gaangariSebis Sesaxeb ix.gv. 

 

magaliTi. Tamasebis gangariSeba (wina magaliTis gagrZeleba) 

865,0=ϕ ,    1900=N kn. 

pirobiTi ganivi Zalis miSvneloba 

24
865,0

1900
24
101,223301015,723301015,7

6
66 =⎟⎟

⎠

⎞
⎜⎜
⎝

⎛ ⋅
−⋅=⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
−⋅=

−
−−

ϕ
N

R
EQ

y
fic kn. 
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(IX.15) gamosaxulebis Sesabamisad 

12
2
24

==sQ kn 

Tamasebis ganTavsebis sibrtyeSi moqmedi ganivi Zala (IX.16) 

7,41
5,34

12012
=

⋅
=sF kn 

mRunavi momenti 

720
2
12012

=
⋅

=sM knsm. 

 

Tamasebis miduReba Svelerebis Taroebze xdeba kuTxuri nakeriT 6=fk mm. 

nakeris Semowmeba xdeba sQ  da sM  Zalvebis erTdrouli moqmedebisTvis 

Tamasis ukiduresi zeda kuTxis werilisaTvis. SeduRebis nakeris 

maxasiaTeblebi: 5,21=wfR kn/sm2,   4,16=wzR kn/sm2,   1;7,0 == zf ββ .   

nakeris winaRobis momentisaTvis gveqneba 

 

3,40
6

246,07,0
6

22

=
⋅⋅

=
⋅⋅

=
lk

W ffβ
sm3. 

Zabvebi sF  Zalisgan 

1,4
246,07,0

7,41
=

⋅⋅
==

w

s

A
F

τ kn/sm2. 

 

(IX.18) gamosaxulebis Sesabamisad  

8,17
3,40

720
==σ kn/sm2. 

gadamWreli Zalisa da mRunavi momentis zemoqmedebis tolqmedze SeduRebis 
nakeris Semowmeba: 

5,213,188,171,4 22 =<=+ wfR kn/sm2 

 

Stoebis gisosuri dakavSirebis SemTxvevaSi ZiriTadad gamoiyeneba 
saWiro zomebad daWrili kuTxovanebi, romelTagan iangariSeba mxolod 
SekumSuli iribnebi. ganmbrjenebi ki romlis daniSnulebac aris Stos 
saangariSo sigrZis Semcireba gaangariSebis gareSe aiReba igive ganivkveTis 

kuTxovana. ficQ  datvirTvisagan (ix. gv.91) iribnebSi aRZruli grZivi Zalis 

mniSvneloba ganisazRvreba gamosaxulebiT 

                           
βsin

s
ad

Q
N = ,                               (IX.19) 



 93

sadac β  aris kuTxe iribansa da Stos Soris (nax.32) 

iribnis moqnilobas iReben 150≤λ , mis Semowmebas mdgradobaze ki 
axorcieleben gamosaxulebiT: 

                      cy
a

ad R
A

N
γ

ϕ
σ ≤

′
=                                  (IX.20) 

sadac 75,0=cγ  aris muSaobis pirobebis koeficienti; ϕ  – moqnilobis )(λ  

mixedviT  gansazRvruli grZivi Runvis koeficienti (ix. cxrili ), aA′ _ 
erTi iribnis ganivkveTis farTi.  

 

 

 

 

 

 

 

 

 

aracentralur kumSvaze momuSave kolonebi. 

yvelaze metad (ara yovelTvis) aseTi tipis Zalovani zemoqmedebis qveS 
imyofeba kolona, romelic warmoadgens samrewvelo Senobis (saamqro) 
karkasis Semadgenel elements. aracentraluri SekumSuli kolona ganicdis 
mRunavi momentis da grZivi Zalis zemoqmedebas. aRniSnuli Zalovani efeqti 
xdeba am tipis kolonis ganivkveTis formis ganmapirobebeli, romelic 
SeiZleba iyos simetriuli an arasimetriuli. pirveli tipis gadawyveta 
racionaluria, ucvleli niSnis mqone mRunavi momentis moqmedebis 
SemTxvevaSi. 

kolonis mTels simaRleze aRniSnuli Zalvebis mudmivi mniSvnelobis 
pirobebSi gvaqvs ucvleli/mudmivi ganivkveTi. erT-erTi (an orive) Zalovani 
faqtoris arsebiTi cvlilebis SemTxvevaSi cvladi (safexurebri) 
ganivkveTi. swored es ukanaskneli  aris yvelze metad gavrcelebuli, 
zemoT xsenebul saamqroTa karkasis konstruqciul gadawyvetebSi. 
aRniSnuli tipis kolonis RerZi SeiZleba iyos mTlian/gamWolikedliani. 

nax.33-ze mocemulia am tipis kolonis konstruqciuli gadawyvetis 
ramdenime varianti 
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nax.33. samrewvelo Senobebis/saamqroebis aracentralurad SekumSuli 
kolonebis ZiriTadi tipebi: a) mTliankedliani mudmivi kveTiT; b) 
mTliankedliani cvladi kveTiT; g) gamWolkedliani safexurebri; d) 
gamWolkedliani _ gayofili. 

 

 

nax. 33. a) b) g) – gamoyenebis areali – didi tvirTamweobis mqone 
xiduri amweebiT aRWurvili saamqroebi. kolonis Semadgeneli elementebi _ 
amwqveSa da amwzeda nawilebi; ganivkveTis Semadgeneli elementebi, xiduri 
amwis kolonaze calmxrivi dayrdnobis SemTxvevaSi – gare da amwqevSa 
Stoebi; Stoebis SeerTeba – mTliankedlianSi uwyveti/mTliani liTonis 
furcliT, gamWolkedlianSi – or paralelur sibrtyeSi ganTavsebuli, 
kuTxovanebisagan Sedgenili gisosiT.  

nax. 33. d) _ gamoyenebis areali – didi tvirTamweobis (Q>150t) xiduri 
amweebiT aRWurvili saamqroebi; 

 

ganivkveTis Semadgeneli elementebi – amwqveSa dgari, gare Sto da maTi 
damakavSirebeli moqnili horizotaluri Tamasebis rigi. muSaobis principi 
– vertikaluri mimarTulebiT Tamasebis mcire sixistis pirobebSi, amwqveSa 
Sto muSaobs centralur kumSvaze da ar gadascems am datvirTvas gare 
Stos. 
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aracentraluri SekumSuli mTelkedliani kolonis ganivkveTis 
daproeqtebasa da misi Semdgomi Semowmebis procedura pirvel etapze 
moiTxovs masSi aRZruli grZivi Zalisa da mRunavi momentis mniSvnelobebis 
dadgenas imisda mixedviT warmoadgens kolona calke mdgom elements an 
konstruqciuli sistemis nawils, tardeba elementis/konstruqciuli 
sistemis statikuri angariSi, saidanac ganisazRvreba aRniSnuli Zalvebi. 

 

kolonis/sistemis saerTo konstruqciuli gadawyvetis, misi 
daniSnulebisa da arsebuli analogebis safuZvelze winaswar dainiSneba 
kolonis: ganivkveTis simaRle, misi dayvanili sigrZe. am ukanasknelis 
gansazRvris dros, Tu kolona warmoadgens konstruqciuli sistemis 
(ZiriTadad saamqro) elements gaTvaliswinebuli unda iqnes rigelisa da 
kolonis sixisteTa Tanafardoba da normatiuli dokumentebiT [1] am 
SemTxvevisaTvis gaTvaliswinebuli rekomendaciebi. 

 

kolonis ganivkveTis saWiro farTis saorientacio mniSvneloba 
ganisazRvreba gamosaxulebiT: 

                            

                          ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=
ρϕγ
e

R
NA

cy

1
,                          (IX.21) 

 

sadac 
M
Ne =  aris grZivi Zalis eqscentristeti; h45,0=ρ  (ortesebri 

ganivkveTisTvis) – kveTis gulis radiusi. saWiro farTis A  (  ) mixedviT 
SeirCeva naglini (sortimentidan) an Sedgenili ortesebri ganivkveTi. am 
ukanasknelis SemTxvevaSi, momentis moqmedebis sibrtyeSi kolonis saerTo 
mdgradobis uzrunvelsayofad Taroebis siganes iReben sazRvrebSi: 

 

                               lb f ⎟
⎠
⎞

⎜
⎝
⎛=

30
1

20
1
Λ ,                       (IX.22) 

 

aq l  aris kolonis sigrZe. 

 

iseve rogorc centralurad SekumSuli kolonebisTvis, am SemTxvevaSi 
meti TvalsaCinoebisaTvis kolonis daproeqtebisaTvis saWiro yvela 
danarCeni procedura naCvenebia konkretul magaliTze. 

 

magaliTi. eqscentrul kumSvaze momuSave, MmTliankedliani mudmivkveTiani 
kolonis gaangariSeba. 
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sawyisi monacemebi: 1350=N kn;  270=xM knm;  foladi        23=yR kn/sm2 

kolonis simaRle – 11=l m 

davniSnoT winaswar kolonis kveTis simaRle 709,011
15
1

15
1

=⋅≈≈ lh m; viRebT 

70=h sm. 

grZivi Zalis eqscentrisiteti _ 20
1350
27000

===
N

M
e x

x sm. 

kolonis ganivkveTis saWiro farTi (IX.21) gamosaxulebis Sesabamisad: 

 

62,110
70
202,225,1

23
13502,225,1 =⎟

⎠
⎞

⎜
⎝
⎛ +=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+≈

ργ
x

cy

e
R

NA sm2 

 

farTis mixedviT davniSnoT ganivkveTis zomebi (nax.34). Sesabamisad, 

96,1111358,02,688,023 =⋅+⋅+⋅=A sm2 

vipovoT araTanabarTaroiani ortesebri kveTis simZimis  centris 
koordinati y′  RerZis mimarT 

 

9,38
96,111

5,69353556,544,04,22
=

⋅+⋅+⋅
=cy sm; 

 

kveTis geometriuli maxasiaTeblebi: ( xx −  RerZis mimarT). 

 

879209,396,1115,34356,344,22
12

2,688,0 222
3

=⋅−⋅+⋅+
⋅

=xI sm4; 

 

2827
1,31

87920
==xW sm3; 

 

28
96,111

87920
===

A
I

i x
x sm. 

CavataroT Semowmeba mdgradobaze risTvisac ganvsazRvroT pirobiTi 

moqniloba xλ  da dayvanili eqscentrisiteti efm , ramdenadac vTvliT, rom 

kolonis  orive bolo xistad aris Camagrebuli  

5,5115,0, =⋅== ll xef μ . 
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                        nax.34. kolonis ganivkveTi 

 

 

η  ganivkveTis sqema 

rodesac 50 ≤≤ λ  rodesac 5>λ  

 

2

1

F
F

 

51,0 <≤ m  205 ≤≤ m  201,0 ≤≤ m  

1≤  λ12,08,1 −  λ08,06,1 −  1,2 

 

   >1 λ1,02 −  λ08,09,1 −  1,5 

 

kolonis Taroebis farTebia: 351 =F sm2;  56,542 =F sm2;  641,0
2

1 =
F
F

; 

792,00396,020 =⋅==
x

x W
Aem ; m -isa da −

2

1

F
F

is mixedviT cxrilidan gveqneba: 

722,165,012,08,112,08,1 =⋅−=−= λη ;      3638,1792,0722,1 =⋅== mmef η  

. xλ  da efm -is mixedviT ganvsazRvravT eϕ -s mniSvnelobas. 

2302,18
96,111669,0

1350
<=

⋅
==

A
N

eϕ
σ kn/sm2. 

amdenad momentis ( )xM  moqmedebis sibrtyeSi mdgradoba uzrunvelyofilia.  
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mdgradobaze, Semowmeba moqmedebis momentis moqmedebis sibrtyidan: 

geometriuli maxasiaTeblebi:  

 

5036
12
351

12
288,0 33

=
⋅

+
⋅

=yI sm4;      4=yl m; 

 

71,6
96,111

5036
===

A
I

i y
y sm;    60

71,6
400

≈=yλ  Sesabamisad, 805,0=yϕ .  

 

α  rodesac β  rodesac ganivkveTis sqema 

1≤xm  51 ≤≤ xm  cy λλ <  cy λλ ≥  

 0,7 
xm05,065,0 +  1 

y

c

ϕ
ϕ

 

 

−yλ isa da −xm is mixedviT cxrilidan gveqneba: 1;7,0 == βα ; 

643,0
792,07,01

1
1

=
⋅+

=
+

=
xm

c
α
β

. 

Semowmeba 

2386,22
96,111820,0643,0

1350
<=

⋅⋅
==

Ac
N

yϕ
σ kn/sm2. 

 

aracentralurad SekumSuli gamWolkedliani kolonis SemTxvevaSi, mRunavi 
momentisa da grZivi Zalis zemoqmedebis Sedegad, mis StoebSi warmoiqmneba 
mxolod grZivi Zalvebi, romelTa mniSvneloba ganisazRvreba 
gamosaxulebiT: 

                             

                            
00

1 h
M

h
NyN ±= ,                             (IX.23) 

 

sadac 0h  aris Stoebis simZimis centrebs Soris manZili, y  – manZili 

gansaxilvelis mopirdapire Stos RerZsa da kolonis simZimis centrs 
Soris. orive StosaTvis miRebuli grZivi Zalis  mniSvnelobidan (IX.23) 
metisTvis Sesabamisi Sto mowmdeba mdgradobaze orive sibrtyeSi, iseve 
rogorc centralurad SekumSuli Rero (ix.gv. 81-85). amasTan momentis 
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moqmedebis sibrtyeSi saangariSo sigrZed aiReba gisosis kvanZebs Soris 
manZili, mis marTobul sibrtyeSi – Stos sigrZe. 

kolonis saerTo mdgradoba momentis moqmedebis sibrtyeSi mowmdeba (  
) gamosaxulebiT. momentis moqmedebis marTobul sibrtyeSi kolona saerTo 
mdgomareobaze ar mowmdeba. gisosis gaangariSeba warmoebs centralurad 
SekumSuli gamWolkedliani kolonis gisosis gaangariSebis analogiurad 
(ix. gv. 89-93) 

 

 

 

 

 

 

 

kolonaTa bazebi 

zogadad kolonis baza warmoadgens Rerodan mosuli datvirTvis 
saZirkvelze gadamanawilebel da masTan kolonis damakavSirebel elements 
(ix. gv.80) bazis konstruqciuli gadawyvetisaTvis ganmsazRvrelia  

 

nax. 35. kolonis bazebi: 

1 _ damdgmeli WanWikebi; 2 _ damonoliTebis betoni; 3 _ saankere WanWikebis 
xvretebi; 4 _ filaze miduRebuli Tamasebi; 5 _ traversa. 
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kolonis saxeoba da misi saZirkvelTan  dakavSirebis saangariSo modeli – 
saxsruli an xisti. nax. 31–sa da nax. 32-ze naCvenebia centralurad da 
aracentralurad SekumSul kolonebSi gamoyenebuli bazebis ramdenime 
yvelaze farTod gavrcelebuli nimuSi.  

 

bazis gadawyvetis yvelaze martivi varianti (nax. 30) warmodgenilia 
sayrdeni filisa da masTan kolonis Reros dafrezili bolos miduRebiT. 
am tipis gadawyvetas mimarTaven kolonis ReroSi moqmedi grZivi Zalis 
mcire mniSvnelobisa da Reros SeerTebis saxsruli sqemis arsebobis 
SemTxvevaSi. 

                                        

 

                                        
sur .8. kolonis baza 
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nax.36.  kolonis saZirkvelze saxsruli damagreba: 

a) konstruqciuli sqema  b) saangariSo sqema 1 _ kolona; 2 _ traversi; 3 
_ sayrdeni fila;  4 _ saankero WanWikebi;  5 _ saZirkveli. 

 

 

 

 

 

 

 

nax.37.  kolonis saZirkvelze xisti damagreba 

a) konstruqciuli sqema;  b) saangariSo sqema; 1 _ kolona; 2 _ traversi; 
3 _ sayrdeni fila;  4 _ saankero WanWikebi;  5 _ saZiorkveli. 
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grZivi Zalis maRali mniSvnelobis SemTxvevaSi, datvirTvis 
gadamanawilebeli konstruqciuli elementis – traversis gamoyeneba 
saSualebas iZleva  Semcirebul iqnes sayrdeni filis sisqe da gazrdili 
iqnes misi mzidunarianoba saZirkvelis reaqciuli dawneviT gamowveul 
momentze aracentarulad SekumSuli kolonebisaTvis. aracentralurad 
SekumSuli kolonebis bazebi muSaoben xisti SeerTebis sqemiT. 

 

traversiani bazis mqone kolonebis fiqsireba saproeqto mdgomareobaSi 
xdeba dasayenebeli WanWikebiT, romelTa Semdgomi damagreba kolonis tipis 
Sesabamisad, sxvadasxva saxiT xdeba sanakero WanWikebiT. sanakero 
WanWikebis saZirkvelSi Camagrebis siRrmes gansazRvravs mRunavi momentis 
sidide da sanakero sistemis konstruqciuli gadawyveta. 

     

centralurad SekumSul kolonebSi. sanakero WanWikebi aris 
konstruqciuli daniSnulebis da maTi meSveobiT xdeba mxolod kolonis 
mdebareobis fiqsireba. maTi diametric aiReba 2622Λ=d mm-is farglebSi. 
aracentralurad SekumSuli kolonisaTvis sanskero WanWikebis diametrisa 

da raodenobis bn  dadgena xdeba Semdegi gamosaxulebiT: 

 

                           
( )

maxmax yN
NaM

N
N

n bm
b

−
== ,                     (IX.24) 

 

sadac bmN  aris  saquslis bazidan amgleji momentiT aRZruli grZivi Zala; 

−maxN  erT WanWikze mosuli/dasaSvebi maqsimaluri saangariSo Zalva (nax. . ) 

sayrdeni filis farTobi ganisazRvreba saZirkvelis betonis simtkicis 
pirobidan da mis mniSvnelobas adgenen Semdegi utolobis Sesabamisad: 

 

                        
2bb

loc R
NA
γ

≥ ,                                  (IX.25) 

 

sadac bR  aris betonis prizmuli simtkice.  N – saangariSo grZivi Zalis 

mniSvneloba bazis doneze 
2bγ  _ koeficientis  mniSvneloba ganisazRvreba 

gamosaxulebiT: 

 

                               3

1.

2.
2

loc

loc
b A

A
=γ ,                           (IX.26) 

 

sadac 2.locA   aris sayrdeni filis farTi;  1.locA   – kolonis Ziris farTi; 

2bγ  _ koeficientis mniSvneloba ki ar unda aRematebodes 1,5-s. 

sayrdeni filis sisqe ganisazRvreba gamosaxulebiT 
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y

pl R
Mt 6

≥ ,                            (IX.27) 

 

sadac M  aris filis 1 sm siganis zolze moqmedi mRunavi momentis 
maqsimaluri mniSvneloba. sayrdeni filas sisqe aiReba aranakleb 20 mm-is. 

 

kolonebis saTaveebi da pirapirebi  

kolonis saTave warmoadgens datvirTvis mimReb elements (ix.gv.80) kolonis 
saTavis konstruqciuli gadawyvetis ganmapirobebelia rogorc dasayrdeni 
elementebis konstruqciebi, aseve Tavad kolonis tipi – 
centralurad/aracentralurad SekumSuli mTliankedliani/gamWolkedliani 
kolona. (ix.nax.29,30) 

 

centralurad SekumSuli mTliankedliani kolonis saTavis filas 
aZliereben sixistis wiboebiT (ix. nax.   ), romelic agreTve uzrunvelyofs 
kolonis mTeli ganivkveTis muSaobaSi CarTvas. centralurad SekumSul 
gamWolkedlian kolonebSi saTavis filis qveS awyoben Tamasis 
konstruqciuli gadawyvetis msgavs sixistis  wibos, romlis gaangariSeba 
Sesabamisad warmoebs Tamasebis gaangariSebis analogiurad. 

 

nax.38. centralurad SekumSuli kolonis saTaveebi: Kkolonis Reros 
ganivkveTi _ ortesebri, mili, oTxi kuTxovana. 1 _ kolonis Rero; 2 _ 
sayrdeni fila; 3 _ macentrirebeli firfita; 4 _ sixistis wibo.  

      

     nax.39-sa da nax.40-ze  naCvenebia kolonaTa pirapirebis (qarxnuli, 
samontaJo) konstruqciuli gadawyvetis nimuSebi. 
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nax.39. qarxnuli pirapirebi 

 

 

 

 

Nnax.40. samontaJo pirapirebi 
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Tavi X 

wamweebi 

 

     Rerovani sistemas romlis Semadgeneli elementebi erTmaneTTan 
dakavSirebulia sakvanZo wertilebSi da amasTan warmoadgens geometriulad 
ucvlel konstruqcias wamwes uwodeben. sakvanZo wertilebSi moqmedi 
datvirTvis SemTxvevaSi, kvanZebis sixisteebi umniSvnelo gavlenas axdenen 
Reros muSaobaze. Sesabamisad, aRniSnuli konstruqciebi umetesad 
ganixileba rogorc saxsrul-Rerovani. aseT SemTxvevaSi wamwis ReroebSi 
aRiZvreba mxolod grZivi RerZuli (gaWimva, kumSva) Zalvebi. masalis 
xarjvis mixedviT wamweebi ekonomiuria koWebTan SedarebiT, magram 
gacilebiT Sromatevadia maTi damzadeba. wamwis gamoyenebiT miRebuli 
ekonomikuri efeqti mTliankedlian koWebTan SedarebiT, miT metia, 
ramdenadac didia mali da mcirea datvirTva. 

     

   wamwebi aris brtyeli _ yvela Rero erT sibrtyeSi da sivrculi. 
brtyeli, wamwe muSaobs mxolod misive ganTavsebis sibrtyeSi moqmed 
datvirTvaze. Aaucilebelia misi damagreba kavSirebiT. sivrculi wamwe 
warmoqmnis xist sivrcul samganzomilebian Reros romlis datvirTvac 
SesaZlebelia sxvadasxva mimarTulebidan. (nax..) 

    

           

                        nax.41. brtyeli da sivrculi wamwe 

     

wamwis ZiriTadi elementebia: misi konturis warmomqmneli sartyelebi da 
dgarebisa da iribnebisgan Sedgenili gisosi. wamwis elementebis  
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                             sur.9. sivrculi wamwe 

 

erTmaneTTan dakavSireba xdeba maTi erTmaneTTan uSualo SeerTebiT Aan 
sakvanZo furclebis gamoyenebiT. wamwis elementebis centrireba xdeba maTi 
simZimis centrze gamavali RerZebis mixedviT. aRniSnuli uzrunvelyofs 
umniSvnelo sididis sakvanZo momentebis kidev ufro Semcirebasa da maTSi 
mxolod grZivi RerZuli Zalvebis warmoqmnas. 

      

 

nax. 42.  wamwis elementebi: 

1 _ zeda sartyeli; 2 _ dgari; 3 _ qveda sartyeli; 4 _ sakidi; 5 _ iribana. 
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wamwis sartyelis momijnave kvanZebs Soris manZils uwodeben panels ( hd _ 

zeda sartylis paneli, nd _ qveda sartylis paneli). wamwis sayrden 

wertilebs Soris manZils uwodeben wamwis mals. 

F     

    foladis wamweebi gamoiyeneba gadaxurvebSi, saxuravebSi, samrewvelo da 
samoqalaqo Senoba-nagebobebSi, eleqtrogadamcem xazTa sayrdenebSi, 
kavSirgabmulobis obieqtebSi, xidebSi, satransporto estakadebSi, 
hidroteqnikur saketebSi da a. S. 

     

    daniSnulebisa da maTze moqmedi datvirTvebis Sesabamisad wamweebi 
xasiaTdebian konstruqciuli gadawyvetis mravalgvarobiT. miRebulia  maTi 
klasificireba Semdegi maxasiaTebeli niSnebiT: 

_statistikuri sqemis mixedviT _ koWovani (Wradi, uWri, konsoluri, 
TaRovani, CarCosebri, kombinirebuli (nax.43)  

 

 

 

nax.43. wamwis sqemebi: 

a) koWovani Wradi; b) koWovani uWri; g) TaRovani; d) CarCovani;  

e) konsoluri; v),z) kombinirebuli. 
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_sartyelebis moxazulobis mixedviT _ paralelursartylebiani, 
trapeciuli, samkuTxa, poligonaluri, segmenturi (nax. 44)  

 

 

 

nax.44.  wamwis sartylebis moxazuloba: 

a), b) _ samkuTxa; g) trapeciuli; d) paralelursartyliani; e) TaRovani;  

v) segmenturi 

 

_gisosis mixedviT _ samkuTxa, iribnuli, jvarisebri, rombisebri da a. S. 
(nax. 44); 

 

_maqsimaluri Zalvis mixedviT _ msubuqi erTkedliani, naglini profilebiT 
Sedgenili ganivkveTiT 300( ≤N kn) da mZime – orkedliani  ( 300>N kn). 
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nax.45. wamwis gisosi: 

a) samkuTxa; b) samkuTxa damatebiTi dgarebiT; g) iribnuli zeaRmavali 
iribnebiT; d) iribnuli daRmavali iribnebiT; e) Sprengeluri; v) jvaredini; 

z) urTierTmkveTi; T) rombisebri; i) naxevradiribnuli. 

 

 

 

wamweebis konstruqciuli sqemebis Sesaxeb. 

   wamwis statikuri sqemisa da moxazulobis SerCevaSi ganmsazRvreli 
faqtoria Senobis/nagebobis arqiteqturuli/konstruqciuli gadawyveta. 
wamwis aRniSnuli maxasiaTeblebis SerCeva SesaZloa ramdenime variantis 
Sedarebis gziT. qvemoT Zalian mokled im maxasiaTeblebis Sesaxeb 
romlebiTac nawilobriv SeiZleba vixelmZRvaneloT wamwis… statikuri 
sqemis daniSvnis dros.… 

     

Wradi koWovani wamweebi _ xasiaTdebian damzadebisa da montaJis 
SedarebiTi simartiviT, iolad mosawyobi kvanZebiT. uaryofiTi faqtoria 
kostruqciuli sistemis maRali liTonSemcveloba. agreTve didi malebis 
SemTxvevaSi   ( 40>l m) konstruqcia gamodis ararentabeluri da misi awyoba 
xdeba montaJis dros.       ………… 

M U 

uWri wamweebi xasiaTdebian masalis SedarebiT mcire xarjiT da maRali 
sixistiT. Ggamoiyeneba ori da meti malis gadasaxurad. gansakuTrebiT 
`mgrZnobiarea~ sayrdenebis jdenis mimarT, garTulebulia maTi montaJis 
procesi. 
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   CarCovani wamweebis gamoyeneba racionaluria didmaliani gadaxurvebis 
SemTxvevaSi. TaRovani wamweebis gamoyeneba erTis mxriv iZleva masalis 
ekonomias, meores mxriv ki maqsimalurad zrdis gadasaxuri arealis 
moculobasa da SemomzRudavi konstruqciis farTobs.  

    

  Teoriulad masalis xarjvis mixedviT wamwis moxazulobis  yvelaze 
ekonomiuri konturi aris momentTa epiuris Sesabamisi moxazuloba. 
magaliTad, erTmaliani Tanabarganawilebuli datvirTvisa da 
horizontaluri qveda sartyelis SemTxvevaSi paraboliseburad moxazuli 
zeda sartyeli, erTi Seyursuli datvirTvisas _  samkuTxa. rac Seexeba 
parabolur moxazulobas damzadebis sirTulis gamo maT iSviaTad  iyeneben. 
aseT SemTxvevaSi ufro metad misaRebia poligonaluri (mravalkuTxovani) 
moxazuloba, kvanZebis nawilis parabolur rkalze ganTavsebiT. 

       

msubuq wamweebad ufro metad gamoiyeneba trapeciuli wamweebi da wamweebi 
paraleluri sartyelebiT. marTalia orive wamwis moxazuloba naklebad 
aris momentebis epiuris Sesatyvisi , magram kvanZebis mowyobis SedarebiTi 
simartive, xisti sayrdeni kvanZis mowyobis SesaZlebloba, gisosis 
elementebis toli sigrZeebi, elementebisa da detalebis xSiri 
ganmeorebadoba aris maTi ase farTod gavrcelebisAOD ZiriTadi mizezi.  
nivnivuri  wamweebis ZiriTad tipebs swored zemoT aRniSnuli wamweebi 
warmoadgenen. 

     

wamwis simaRle – iniSneba wamwis moxazulobis dadgenis Semdeg. wamwis 
optimaluri simaRle miiReba sartyelebisa da gisosis masaTa tolobis 
SemTxvevaSi, rac miiRweva wamwis simaRlis misive malTan fardobis 

SedarebiT  maRali mniSvnelobis SemTxvevaSi ⎟
⎠
⎞

⎜
⎝
⎛ ≥

5
1

l
h

. samSeneblo 

praqtikaSi aRniSnuli fardobas ver iyeneben da ZiriTadad gisosis masa 
Seadgens sartylebis masis naxevarze naklebs. Kkonstruqciuli elementis  
transportirebis pirobebidan gamomdinare,  konstruqciis maqsimaluri 
vertikaluri gabariti ar unda aRematebodes  3,85 m-s.  rac naklebia wamwis 
dasaSvebi CaRunvis sidide miT meti unda iyos misi simaRle.  aRniSnuli 
sidide ganisazRvreba  moris formuliT: 

 

                                 ∑= i
ii l

EA
NN

F                              (X.1) 

 

amdenad dasaSvebi CaRunvis sididis uzrunvelsayofad, 
transportirebisTvis saWiro gabaritebisa da sxv (konstruqciuli 
arqiteqturuli) moTxovnaTa gaTvaliswinebiT msubuqi wamweebis  simaRles 
niSnaven farTo zRvrebSi: malis 1/5 – dan  1/20 – mde. 
paralelursartyliani  da trapeciuli moxazulobis nivnivuri 

wamwebisaTvis malis SuaSi wamwis simaRle Seadgens lh ⎟
⎠
⎞

⎜
⎝
⎛=

9
1

7
1
Λ . sayrdenebze  
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wamweTa simaRle 0h  sasurvelia/racionaluria  iyos erTidaigive  

sxvadasxva malis  wamweebisaTvis.  aRniSnuli saSualebas iZleva gvqondes 
msgavsi geometriuli sqema da uzrunvelyofs  damagrebis  detalebis  
igivurobas.   

gisosis sistemebi. gisosis daproeqtebis dros arsebiTi mniSvneloba aqvs 
wamwebze datvirTvis  gadacemis sqemas, ramdenadac gisosi daproeqtebuli 
unda iqnas datvirTvis wamwis kvanZebSi gadacemis SesaZleblobaTa 
gaTvaliswinebiT. 

gisosi romelTac vxvdebiT wamwebSi pirobiTad SeiZleba daiyos sam 
ZiriTad saxeobad: samkuTxa, iribuli da specialuri.  

  

samkuTxa sistema. xasiaTdeba kvanZebis minimaluri raodenobiT da 
Reroebis jamuri sigrZis  mcire mniSvnelobiT, modebis wertilidan 
sayrdenamde datvirTvis gadasvlis umciresi manZiliT. saxuravis zewriT 

an fenilis koWebiT datvirTuli wamwebis samkuTxa gisoss xSir 
SemTxvevaSi umateben dgarebs (amasTan zogjer sakidrebTan erTad)  rac 
amcirebs manZils wamwis kvanZebs Soris. damatebiTi dgarebi agreTve 
amcireben SekumSuli sartylis saangariSo sigrZes.  

    

iribnuli sistema.Ggamoiyeneba mcire simaRlis wamweebSi, agreTve dgarebze 
mosuli didi Zalvebis SemTxvevaSi. samkuTxa gisosTan SedarebiT iribnuli 
gisosis mowyoba gacilebiT Sromatevadia, metia liTonis xarjic 
ramdenadac panelebis toli raodenobis SemTxvevaSi metia iribnuli 
gisosis saerTo sigrZe da kvanZebi raodenoba. metia modebis wertilidan 
sayrdenamde datvirTvis gadasvlis manZili _ is gadis gisosis yovel 
Rerosa da kvanZSi. 

 

specialuri sistema. MmiekuTvneba Sprengeluri, jvaredini, rombisebri da 
naxevradiribnuli. 

   Sprengeluri gisosis mowyobis  saWiroeba warmoiSveba didi (4....5m) 
simaRlis mqone wamweebSi panelis  zomis Semcirebisa da iribnebis daxris 
kuTxis misaRebi mniSvnelobis SenarCunebis mizniT. Sprengleruli gisosi 
agreTve gamoiyeneba samkuTxa moxazulobis  mqone wamweebisaTvis maTi zeda 
sartyelebis didi daxrilobisa da mTlianad  wamwis SedarebiT  didi 
malis ( 2420Λ=l m) SemTxvevaSi.  

   jvaredin gisoss  ZiriTadad awyoben  ormxriv datvirTul wamwebSi _   
horizontaluri makavSirebeli  wamweebi saamqroebis gadaxurvebSi;  
koSkebis maRlivi Senobebis  da a. S. vertikaluri wamweebi . 

   rombisebri da naxevradiribnuli sistemebi. xasiaTdebian maRali 
sixistiT, risi gamapirobebelic aris irabnebis ori sistemis  arseboba. 
misi gamoyeneba gansakuTrebiT efeqturia mniSvnelovani sididis mqone  
ganivi Zalebis aRmZvrel datvirTvebze. 

    

  zogadad wamwis sartylis mimarT iribnis daxris kuTxe arsebiT gavlenas 
axdens iribanSi aRZrul Zalvaze da Sesabamisad misi ganakveTis 
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sididesa/formasa da masaze. daxris optimaluri kuTxeebia: samkuTxa 
gisosisaTvis _ 450, iribnuli gisosisaTvis 350. Yyvela  SemTxvevaSi kuTxe 
iribansa da sartyels Soris iniSneba 300 _ 600 farglebSi. wamwis panelis 
sigrZem, rogorc wesi, unda uzrunvelyos datvirTvis gadacema wamwis 
kvanZebSi. Aamis garda panelis sigrZe unda Seesabamebodes sartylis mimarT 
iribnis dasaSveb daxris kuTxes. wamwis geometriuli zomebis unifikacia da 
modulireba saSualebas iZleva moxdes, rogorc wamwebis aseve masTan 
dakavSirebuli konstruqciuli elementebis standartizacia. aRniSnuli ki 
maTi seriuli gamoSvebis SesaZleblobis safuZvelia. amJamad arsebuli 
unificirebuli geometriuli sqemebi ganekuTneba yofili sabWoTa kavSiris 
arsebobis periods. axali realiebis Sesabamisad aRniSnuli samuSaoebis 
Catarebis saWiroebis gansazRvra samSeneblo seqtorSi saxelmwifo 
politikis gamtarebeli administraciuli samsaxuris prerogativaa. 

 

wamweebs Soris kavSirebis Sesaxeb. Bbrtyeli wamwe aramdgradia Mmis 
sibrtyeSi. amdenad saWiroa misi mierTeba/damagreba xist konstruqciul 
sistemasTan an sxva wamwesTan. Nnax.41_ze naCvenebia aseTi SeerTebiT 
warmoqmnili sivrculi koWi  (ix. gv.105) 

K  igive proceduris Catareba  SenobaTa saxuravisaTvis, romelTa 
konstruqciuli gadawyveta umetes SemTxvevaSi mravali paralelurad 
ganTavsebuli wamwis erTobliobis saxiT warmodgeba ramdenadme 
garTulebulia. amasTan sakmarisi ar aris wamweebis erTmaneTTan mxolod 
grZivebiT dakavSireba.  aseT SemTxvevaSi wamweebis erTmaneTTan saimedod 
dasakavSireblad xdeba ori momijnave wamwis erTmaneTTan dakavSireba zeda 
da qveda sartyelTa sibrtyeSi da vertikaluri ganivi kavSirebiT (nax.41). 
warmoqmnil xist blokTan darCenil wamweebs akavSireben kvanZebSi 
damagrebuli horizontaluri elementebiT – grZivebi, ganbrjenebi, 
romlebic uzrunvelyofen maT mdgradobas, Tavis mxriv ki dakavSirebuli 
arian xisti blokis kvanZebTan. 

   Mmsubuqi wamwis Reros ganivkveTebis yvelaze metad gavrcelebuli 
formebi  naCvenebia  (nax.46. Yyoveli konkretul SemTxvevaSi, ganivkveTis 

 

 

                   nax.46.Mmsubuqi wamwis Reros ganivkveTebi 
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tipis SemTxvevisas ganmsazRvrelia konstruqciis muSaobis pirobebi, 
SerCeuli ganivkveTis/misi Semadgeneli elementis  sortamentis arseboba, 
damzadebis SesaZlebloba da ekonomikuri maxasiaTeblebi. aRniSnuli 
parametrebis Sesabamisad  erT-erTi yvelaze metad gavrcelebuli forma 
aris ori kuTxovanisagan Sedgenili  tesebri ganivkveTi (nax.46), 
romlisTvisac wamwis kvanZebi ewyoba specialuri sakvanZo furclis 
daxmarebiT, romlebzedac ori mxridan magrdeba sartyelebisa da gisosis 
Reroebi. jvaredini kveTi ori TanabarTaroiani  kuTxovaniT ZiriTadad 
gvxvdeba wamwis centralur dgarebSi, romelTac uerTdeba  vertikaluri 
kavSirebi (nax.46). nivnivuri wamwis sartyelebSi vxvdebiT farTozoliani 
ortesebri koWis gaWriT miRebul tesebr ganivkveTebs (nax.46).  sivrcul 
wamweebSi, romlTa konstruqciuli gadawyvetiT saerTo sartyeli aqvT or 
urTierTmarTobul wamwes, ZiriTadad vxvdebiT erT kuTxovanisagan  
Sedgenil ganivkveTs. aRniSnul SemTxvevas  agreTve kargad pasuxobs 
elementis milisebri kveTi. zogadad es ukanaskneli, wamweebisaTvis 
warmoadgens yvelaze ufro metad MmsaReb/racionalur ganivkveTs – yvela 
mimarTulebiT toli inerciis radiusi, qaris Semcirebuli datvirTva 
milebis kargi garsSemodinebis gamo, gawmendis da SeRebvis SedarebiTi 
simartive. Mmiuxedavad aseTi/amdeni dadebiTi maxasiaTeblisa misi gamoyeneba  
mainc nawilobriv SezRudulia milovani elementebis  SeerTebebis mowyobis  
sirTulisa da milebis maRali Rirebulebis gamo. sworkuTxa Caketili 
ganivkveTebi xasiaTdebian TiTqmis igive prioritetebiT riTac milovani 
ganivkveTebi amasTan  iZlevian SeerTebis kvanZebis gamartivebis saSualebas.  
aRniSnulma ganivkveTebma ukanasknel wlebSi gansakuTrebiT farTo 
gamoyeneba hpova.  xSir SemTxvevaSi  erTi da igive wamwis ganivkveTisaTvis 
aRebulia sxvadasxva profili. magaliTad, sartyelebi testebri (nax.46), 
gisosi wyvili an erTi kuTxovani (nax.46) da a.S. aseTi gadawyveta umetes 
SemTxvevaSi yvelaze metad racionaluria.  

 

 

wamweebis gaangariSebisa da konstruirebis Sesaxeb. wamweze moqmedi 
datvirTva Seyursuli Zalebis saxiT gadaecema wamwis kvanZebs. im 
SemTxvevaSi  Tu datvirTva moqmedebs uSualod panelze, saangariSo 
modelSi is CaiTvleba gadanawilebulad or mosazRvre kvanZs Soris, magram 
gaiTvaliswineba sartylis adgilobrivi RunviT warmoqmnili efeqti. wamwis 
sartyeli aseT SemTxvevaSi ganixileba rogorc uWri koWi, kvanZebSi 
mdebare sayrdenebiT. Zalvebi wamwis ReroebSi ganisazRvreba datvirTvis 
orive (mudmivi, droebiTi) saxeobebisaTvis . mudmiv datvirTvebs miekuTvneba 
wamwis sakuTari wona masze dayrdnobil konstruqciebTan/konstruqciul 
elementebTan erTad;  droebiTs (xangrZlivi, xanmokle) _ amwe_ 
satransporto mowyobiloba/aRWurviloba, qaris, Tovlis da a.S. 

     

  nivnivuri wamwis nebismier kvanZSi moqmedi mudmivi datvirTva 
damokidebulia  satvirTo moedanze, saidanac xdeba misi Tavmoyra da 
ganisazRvreba Semdegi gamosaxulebiT 
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sadac tg  aris wamwisa da kavSirebis sakuTari wona, gadanawilebuli 

horizontaluri proeqciis 1 m2 [kn/m2]; rg _ saxuravis wona  [kn/m2];  α _wamwis 

zeda sartylis horizontaluri wiris mimarT daxris kuTxe;  b _wamweebs 

Soris manZili;  ii dd ,1− _ gansaxilveli kvanZis momijnave panelebis 

sigrZeebi; gγ _ mudmiv datvirTvaze saimedoobis koeficienti. 

    saangariSo kvanZuri datvirTva Tovlisagan ganisazRvreba 
gamosaxulebiT 
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sadac S  aris  Tovlis safaris wona, saxuravis horizontaluri proeqciis 

1m2 _ze; sγ  _ Tovlis datvirTvaze saimedoobis koeficienti. 

Q  qaris dawnevis gaTvaliswineba xdeba mxolod wamwis vertikaluri da 
horizontaluri wiris mimarT aranakleb 300 –iT daxrili zedapirisaTvis 
maTi kvanZur datvirTvaze dayvanis gziT. qaris datvirTva Suqfaranze 
nivnivuri wamwis gaangariSebis dros ar gaiTvaliswineba wamwis muSaobaze 
xsenebuli efeqtis umniSvnelo gavlenis gamo. 

   

wamwis  ReroebSi Zalvebis gansazRvra. kuTxovanebisa da tesebri 
profilebisgan Sedgenili Reroebiani msubuqi wamweebisaTvis CaTvlilia, 
rom konstruqciuli sistemis kvanZebSi Aaris idealuri saxsari; yoveli 
elementis RerZi aris sworxazovani; mdebareobs erT sibrtyeSi da ikveTeba 
kvanZis centrSi. aseTi konstruqciuli sistemis elementebSi aRiZvreba 
mxolod grZivi Zalvebi (ix. Ggv.)  zemoT mocemuli wesiT gansazRvrul da 
modebul datvirTvebze wamwis gaangariSeba warmoebs nebismieri meTodiT, 
romelic miRebulia saamSeneblo meqanikaSi. 

     wamwis RerZebis geometriul sigrZed miiReba manZili  wamwis  kvanZebs 
Soris. wamwis elementebma masze datvirTvis moqmedebis Sedegad 
mdgomareoba SeiZleba dakargos, rogorc wamwis sibrtyeSi, aseve wamwis 
sibrtyidan. 

     wamwis sartyelebis misive sibrtyis  marTobul sibrtyeSi  
mdgradobaze Semowmebis dros iReben manZils maTi damagrebis wertilebs 
Soris. zeda sartyelisaTvis es aris manZili: sartyelze damagrebuli 
gadaxurvis grZivebis/filebis  sartyelTan makavSirebel wertilebs Soris; 
qveda sartylisTvis es aris manZili kavSirebs Soris; gisosis 
elenmentebisTvis es aris manZili wamwis kvanZebis centrebs Soris.  

     wamwis Reroebis mdgradobaze  gaangariSebisaTvis dgindeba maTi 

saangariSo sigrZeebi efl , riTac xdeba Reros SesaZlo deformaciis saxisa 

da misi kvanZebSi damagrebis Taviseburebebis gaTvaliswineba.  
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    wamwis sibrtyeSi grZivi Runvis SemTxvevaSi:  

_ sartyelebisa da sayrdeni dgarebisaTvis/irbnebisaTvis llef = ;  

_ gisosis sxva elementebisTvis  llef 8,0= . 

    wamwis marTobul sibrtyeSi grZivi Runvis SemTxvevaSi:  

_ sartylebis, sayrdeni dgarebis/iribnebis, gisosis sxva elementebisaTvis  

llef = .   

   im elementis saangariSo  sigrZe,  romlis  Reros  gaswvrivac  

moqmedeben mkumSavi Zalvebi 1N  da 2N  )( 21 NN >  saangariSo sigrZe wamwis 
sibrtyidan (grZivi Runva wamwis marTobul sibrtyeSi) ganisazRvreba 
gamosaxulebiT 

 

                              ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+=

1

2
1 85,075,0

N
N

llef ,                          (X.4) 

 

mdgradobaze gaangariSeba ki warmoebs 1N  Zalaze.  

     

   wamwis gaWimuli elementebis gaangariSeba. Pproceduram unda 
uzrunvelyos  SerCeuli elementis simtkice da SezRudos Reros 
moqniloba. Reroebis gaangariSeba rogorc centralurad gaWimuli 
elementebis ixile gv. 30-31. ganivkveTis saWiro farTi ganisazRvreba 
gamosaxulebebidan (IV.6) da (IV.7), moqnilobaze Semowmeba ki (IV.9) 
gamosaxulebiT. zRvruli moqnilobis mniSvneloba wamwis gaWimuli 

sartylebisa da dgarebisaTvis _ [ ] .400=λ  

    

   wamwis SekumSuli elementebis gaangariSeba. Pproceduram unda 
uzrunvelyos mocemuli elementis simtkice , mdgradoba da SezRudos 
Reros moqniloba. Reroebis gaangariSeba warmoebs rogorc centralurad 
SekumSuli elementebis (ix. gv. 31-33). simtkiceze gaangariSeba warmoebs 
mxolod saangariSo kveTSi Sesustebis arsebobis SemTxvevaSi. mdgradobaze 
gaangariSebis Sesabamisad ganikveTis saWiro farTi ganisazRvreba 
gamosaxulebidan (IV.10), moqnilobaze Semowmeba ki (IV.12) gamosaxulebiT. 
zRvruli moqnilobebis mniSvnelobebisTvis gvaqvs Semdegi sidideebi:  

_ SekumSuli sartylebi, sayrdeni dgarebi da iribnebi: [ ] αλ 60180 −= ; 

_ wamwis sxva SekumSuli elementebi: [ ] αλ 60210 −= ; 

_ kavSirebi SekumSuli Reroebi: [ ] 200=λ . 

 

amasTan  5,0≥=
cyAR

N
γϕ

α ,                                                  (X.5) 
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sadac  N  aris saangariSo Zalva, cyAR γϕ  _Reros mzidunarianoba. 

 

qvemoT moyvanilia orive SemTxvevis Sesabamisi amocana 

 

varianti I 

msubuqi wamwis Reros ganivkveTis SerCeva: a) SekumSuli Rero, b) gaWimuli 
Rero. 

                    

                    nax.47. kvanZis geometriuli sqema     

 

a) 8,163=N kn.  47,2=== efyx lll m. foladi 235C , saangariSo winaRoba 

5,24=yR kn/sm2    

virCevT ori tolgverdiani kuTxovaniT Sedgenil tesebr kveTs. 

vniSnavT moqnilobas 100=λ . Sesabamisad, 542,0=ϕ  

kveTis saWiro farTi: 

 

1398,12
5,2495,0542,0

8,163
≈=

⋅⋅
==

yc R
NA

ϕγ
sm2; 

 

inerciis saWiro radiusi 

47,2
100
247

===
λ
efl

i sm. 

sortamentidan varCevT kuTxovanebs 575× . ganivkveTebis saerTo farTi 
78,1439,72 =⋅=A sm2. 

ganivkveTis inerciis radiusi xx −  RerZis mimarT (wamwis sibrtyeSi). aiReba 

sortamentidan _ 31,2=xi sm 

ganivkveTis inerciis radiusi yy − YRerZis mimarT (wamwis sibrtyidan) – 

aiReba sortamentidan sakvanZo furclis sisqis winaswari daniSvniT. Cvens 

SemTxvevaSi _ 35,3=yi sm. 
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ReroTa moqniloba or mTavar sibrtyeSi: 

 

9,106
31,2

247
===

x

x
x i

l
λ ; 

 

5,73
35,3

247
===

y

y
y i

l
λ . 

 

maqsimaluri moqnilobis mixedviT 472,0min =ϕ  

SerCeuli ganivkveTis Semowmeba  

 

5,244,24
95,0472,078,14

8,163

min

<=
⋅⋅

==
cA

N
γϕ

σ kn/sm2; 

b) 5,545=N kn. foladi 235C , saangariSo winaRoba 5,24=yR kn/sm2    

ganivkveTis saWiro farTi 28,23
5,2495,0

545
=

⋅
==

yc R
NA

γ
sm2. 

virCevT ori tolgverdiani kuTxovaniT Sedgenil tesebr kveTs. 

sortamentidan varCevT kuTxovanebs 880× . ganivkveTebis saerTo farTi 
6,243,122 =⋅=A sm2. 

SerCeuli ganivkveTis Semowmeba  

5,2443,23
95,06,24

4,545
<=

⋅
==

cA
N
γ

σ kn/sm2. 

 

 

varianti II 

 

msubuqi wamwis Reros ganivkveTis SerCeva: a) SekumSuli Rero, b) gaWimuli 
Rero. 

kvanZis geometriuli sqema  (nax. 44)   

 

a) 913=N kn.  4,2=xl m.  8,4=yl m. foladi 235C , saangariSo winaRoba 

5,24=yR kn/sm2.    
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                     nax. 48.  kvanZis geometriuli sqema     

  
 

virCevT ori aratolgverdiani kuTxovaniT Sedgenil tesebr kveTs. 

vniSnavT moqnilobas 90=λ  Sesabamisad, 612,0=ϕ  

kveTis saWiro farTi 

 

09,64
5,2495,0612,0

913
=

⋅⋅
==

yc R
NA

ϕγ
sm2 

 

inerciis saWiro radiusebi: 

78,2
90
240

===
λ
x

x
l

i sm; 

56,5
40
480

===
λ
y

y

l
i sm. 

 

sortamentidan varCevT kuTxovanebs 12110180 ×× . SerCeuli ganivkveTisTvis 

1,3=xi sm   75,8=yi sm (rodesac 12=δ mm) 

ReroTa moqniloba or mTavar sibrtyeSi: 

72,77
1,3

240
===

x

x
x i

l
λ ; 

85,54
75,8

480
===

y

y
y i

l
λ . 

maqsimaluri moqnilobis mixedviT 686,0min =ϕ . 

SerCeuli ganivkveTis Semowmeba  

5,2478,20
95,0686,04,67

913

min

<=
⋅⋅

==
cA

N
γϕ

σ kn/sm2. 

b) zusti analogi I variantis Sesabamisi nawilis.   
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wamweebis kvanZebis konstruirebis Sesaxeb. samSeneblo praqtikaSi 
gamoyenebadi wamweebis mravalsaxeoba ganapirobebs maTive kvanZebis 
konstuqciuli gadawyvetis mravali variantis arsebobas. qvemoT mocemulia 
Reros ganivkveTis yvelaze metad gavrcelebuli formebis mqone wamweebis 
kvanZebis daproeqtebis ZiriTadi principebi. kvanZis daproeqteba iwyeba misi 
gaangariSebis paralelurad, ramdenadac wamwis kvanZis konstruqciuli 
gadawyveta damokidebulia, rogorc kvanZis geometriul sqemaze, aseve 
wamwis Reroebis fasonurasTan damakavSirebel, gaangariSebiT miRebul, 
SeduRebis nakerebis sigrZeebze. wamwis kvanZSi Tavmoyril ReroTa RerZuli 
wirebi unda ikveTebodes erT wertilSi. geometriul sqemaze ReroTa 
konturis datanisas manZili EReros ganikveTis simZimis centridan  

 

      

 

 

              

                         

                        

 

Nnax.49.  wamwis kvanZebis konstruqciuli gadawyveta. sakvanZo furcliT. 
Eelementebis UuSualo SeerTebiT 
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kuTxovanis yuamde  mrgvaldeba metobiT 5mm-is jerad ricxvamde. kvanZebSi 
gisosis elementebi rogorc wesi RerZuli wiris marTobulad iWreba. 
gisosis elementebis sartyelebs Soris manZili  (nax. 42) 206 −= td mm,  
sadac t  fasonuras sisqea, magram araumetes 80mm _isa. fasonuras sisqe 
iniSneba wamwis gisosis ReroebSi moqmedi maqsimaluri Zalvis mixedviT 
cxr.  _is  Sesabamisad. Sualeduri kvanZebis (wamwis Reroebis pirapirebi 
aris kvanZis gareT) fasonuras moxazuloba da zomebi ganisazRvreba, 
rogorc kvanZis geometriuli sqemiT, aseve im uwyveti flanguri nakerebis ( 
rogorc yuis, iseve frTis mxridan) sigrZiT, romliTac wamwis Reroebi 
magrdeba fasonuraze, romelsac sasurvelia rom hqondes martivi 
geometriuli forma. nax _ze naCvenebia nivnivuri wamwis  zeda sartyelis 
Sualeduri kvanZebi. pirvel SemTxvevaSi kvanZSi gadaxurvis grZivebis 
mowyobis an rkinabetonis filebiT gadaxurvis pirobebSi fasonura ar 
miiyvaneba kuTxovanis yuis kidemde. daSorebas iReben 5_8 mm_is farglebSi. 
sartylis dakavSireba fasonurasTan xorcieldeba flanguri nakeriT 
kuTxovanis frTis Fmxridan da e.w. `Cafluli nakeriT~ romliTac xdeba 
ori kuTxovanas Soris RreCos amovseba. gaangariSebis dros Cafluli 
nakeri mxedvelobaSi ar miiReba. amdenad kuTxovanis frTis gaswvriv 
mowyobili nakerebi iangariSeba mezobel panelebSi moqmed ZalvaTa 

sxvaobasa 12 NNN −=Δ  ( )12 NN >  da grZivisa an rkinabetonis filisagan 

gadacemul Seyursul F  Zalaze. nakerebis jamuri sigrZe kuTxovnebis 
frTebis mxridan ganisazRvreba gamosaxulebiT    

 

                             
( )
( )∑

+Δ
=

cwf
w Rk

FN
l

γβ min

22

                           (X.6) 

 

cwf Rk γβ ,,,  _ koeficientebis Sesaxeb (ix. Tavi V) 

    

    zeda sartylis sayrdenidan pirveli Sualeduri kvanZisTvis (nax. ) 

,01 =N  Sesabamisad .2NN =  am SemTxvevaSi fasonuras zeda kide acdeba 

sartylis kuTxovanebis yuis kides da ukeTdeba sworkuTxa amonaWeri 
grZivebisa an rkinabetonis filis dasayrdnobad. Aam SemTxvevaSi ( ) 
gamosaxuleba Caiwereba Semdegi saxiT: 

 

                                 ( )∑
+

=
cwf

w Rk
FN

l
γβ min

22
25,0

,                        (X.7) 

 

rac Seexeba qveda sartylis Sualedur kvanZebs (nax) aq fasonuras qveda 
kide yovelTvis gadacdeba qveda sartylis kuTxovanis yuis kides da 
amdenad SeduRebis nakerebi iangariSeba mezobel panelebSi moqmed ZalvaTa 

sxvaobaze .12 NNN −=  nakerebis jamuri sigrZe ganisazRvreba 
gamosaxulebiT: 
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                                ( )∑ =
cwf

w Rk
Nl

γβ min

5,0
.                         (X.8) 

 

ortesebiani sartylis arsebobis SemTxvevaSi mis kedelTan fasonuris 
damakavSirebeli pirapiruli nakeri iangariSeba sartylis RerZze 
dagegmarebuli, kvanZSi Tavmoyrili gisosis ReroebSi moqmedi saangariSo 
Zalvebis jamuri mniSvnelobiT gamowveul Wraze. mxebi Zabvebis mniSvneloba 
am SemTxvevaSi (ix.Nnax) 

 

                               sws
ww

w
w R

tI
SN

γτ ≤
⋅

= ∑ ,                         (X.9) 

 

sadac ∑N  aris saangariSo Zalvebis jamuri mniSvneloba. im SemTxvevaSi 

rodesac nakerTa jamuri sigrZe ar moiTxovs aRwerili saxiT tesebri 
ganivkveTis kedlis gazrdas, maSin gisosis ReroTa miduReba xdeba 
uSualod ganivkveTis kedelze. 

    

    calkeul SemTxvevebSi saWiro xdeba wamwis kvanZebSi pirapirebis 
mowyoba, rac gamowveulia sartylis Reroebis ganivkveTis cvlilebiT 
(maTSi moqmedi Zalvebis Sesabamisad); teqnologiuri/sawarmoo moTxovnebi 
(dakavSirebuli wamwis damzadebis procesTan) da sxva mizezebiT. aseTi 
SemTxvevisaTvis konstruqciuli gadawyvetis nimuSebi [2]. ganasxvaveben 
nivnivuri wamwis sayrdeni kvanZebis konstruqciuli gadawyvetis or _ 
saxsrovan da xist variants. saxsrovani kvanZi Sedgeba sayrdeni filisa da 
fasonurasagan. im SemTxvevaSi rodesac wamwis dgari sayrden filamde ar 
daiyvaneba, awyoben sixistis wiboebs. sartylisa da iribanis centraluri 
RerZebis gadakveTis wertili dgaris centralur RerZze mdebareobs. 
amdenad wamwis sayrdeni reaqcia gaivlis dgarisa da sayrdeni filis 
SeduRebiT warmoqmnili jvaredini kveTis simZimis centrSi. xisti sayrdeni 
kvanZis SemTxvevaSi, nivnivuri wamwis mierTeba kolonasTan xdeba gverdidan. 
wamwis datvirTva gadaecema sayrden magidas, romelsac Zalovani 
zemoqmedebis sididis Sesabamisad amzadeben 4030Λ=t mm sisqis liTonis 
furclis an gadaWrilTaroebiani kuTxovanebisagan. wamwis sayrdeni wibos 
mimagreba kolonis TarosTan xdeba uxeSi an normaluri sizustis 
WanWikebiT. 

    

    fasonuras sayrden wibosTan mierTebis nakeri ganicdis wamwis sayrdeni 

reaqciis bF  da aracentralurad modebuli H  zalis zemoqmedebas rac 

iwvevs kuTxuri nakeris ori mimarTulebiT Wraze muSaobas (nax.46).  
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nax.50.   fasonuras sayrden wibosTan mierTebis nakeris saangariSo sqema 

 

SeerTebis simtkice mowmdeba yvelaze daZabuli werilisaTvis (fasonuras 
ukiduresi qveda wertili) formuliT: 

 

                         ( ) ( ) cwwMwHwFw R γττττ ≤++= 22
,                    (X.10) 

sadac 

                               
ffw

b
wF lk

F
β

τ
2

= ;                              (X.11) 

 

                               
ffw

wH lk
H

β
τ

2
= ;                             (X.12) 

 

                               22
6

ffw
wM lk

He
β

τ = .                            

(X.13) 

 

rac Seexeba sartylisa da iribanas fasonurasTan mierTebis nakerebis 
sigrZeebs isini ganisazRvreba aseve rogorc Sualeduri kvanZebisaTvis. 

     

    zemoT ukve aRvniSneT, rom ganxiluli kvanZebiT ar amoiwureba is 
gadawyvetebi, romlebsac vxvdebiT samSeneblo praqtikaSi.  

     

    qvemoT ganvixiloT Sualeduri da sayrdeni qarxnuli kvanZebis 
gaangariSebisa da daproeqtebis ramdenime magaliTi:  

mocemuli gvaqvs  L =30m malis nivniuri wamwe (nax.51). zeda sartylis qanobi 
8:1=i ; qveda sartyeli – horizontaluri; xisti SeerTeba kolonasTan (nax. 

58). wamwis simaRle sayrdenebze h =2,2m. wamwe (misi yvela elementi) 
damzadebulia     markis foladisagan. rogorc zemoT aRvniSnavdiT 
kvanZebis gaangariSeba – konstruireba iwyeba wamwis ReroebSi 
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nax.51.  nivnivuri wamwe 

 

Zalvebis gansazRvrisa da maTi mixedviT ReroTa ganivkveTebis SerCevis 
Semdeg, amdenad qvemoT ganxilul magaliTSi aRniSnuli sidideebi 
cnobilia.  

ganvixiloT calkeuli kvanZebi.  

kvanZi #17 (nax.47) 

saWiro monacemebi: 

fasonuras sisqe – 14mm. 

SeduReba naxevradavtomaturia, naxSirJanga airSi, SesaduRebeli 

mavTulis marka CB-08Г2С, =d 2mm diametris. cxrili # dan gveqneba  =fβ 0,9;      

=zβ 1,05. 

 

                  

nax.52.  kvanZi 17-is geometriuli sqema 

 

CaduRebis sazRvarze liTonis pirobiTi Wris saangariSo winaRoba 

unwz RR 45,0= . Cveni SemTxvevisaTvis gveqneba:  

90,184245,0 =⋅wzR kn/sm2; 

nakeris liTonis pirobiT Wraze saangariSo winaRoba 

wfR =215mpa=21,5kn/sm2. 

wff Rβ  da wzz Rβ  namravlidan avirCioT minimaluri: 
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wff Rβ = 0,92 ×1,5=19,36 kn/sm2; 

wzz Rβ =1,05 × 18,90 =19,84 kn/sm2;  

min)( wRβ  = 19,36 kn/sm2. 

 

kvanZSi Tavmoyrili TiToeuli RerosaTvis winaswar daniSnulma 

SeduRebis nakeris kaTetma fk  unda daakmayofilos   formuliT dadgenili 

SezRudvebi. amrigad yvela sawyisi monacemi gvaqvs. kvanZis geometriul 
sqemaze Reroebis konturTa datanisa da Reroebis urTierTTagan saWiro 
manZiliT daSorebis Semdeg ganvsazRvroT Reroebis fasonurasTan 
mierTebis nakerebis sigrZeebi. 

4N =641 kn.       fk =6 mm 

(X.8)  formulis mixedviT: 

 

∑ =
⋅⋅

⋅
= 1,29

95,036,196,0
6415,0

wl sm, 

nakeris sigrZe yuis mxridan  4,2111,297,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan 7,911,293,0 =+⋅=′′l sm, 

3N =139 kn,      fk =5 mm. 

(X.8) formulis mixedviT: 

 

∑ =
⋅⋅

⋅
= 6,7

95,036,195,0
1395,0

wl sm 

nakeris sigrZe yuis mxridan  3,616,77,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan 3,316,73,0 =+⋅=′′l sm, 

2N =413 kn,       fk =10 mm. 

(X.8)  formulis mixedviT: 

 

∑ =
⋅⋅

⋅
= 2,11

95,036,191
4135,0

wl sm, 

nakeris sigrZe yuis mxridan  9,812,117,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan 4,412,113,0 =+⋅=′′l sm,  

51 NNN −= =700 kn,       fk =10 mm. 

(X.8) formulis mixedviT: 
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∑ =
⋅⋅

⋅
= 19

95,036,191
7005,0

wl sm, 

nakeris sigrZe yuis mxridan  3,141197,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan 7,61193,0 =+⋅=′′l sm. 

miRebuli zomebis mixedviT moxdeba fasonuras konturis Semoxazva. 

               

nax.53. kvanZi 17 

 

 

 

kvanZi 2 

sawyisi monacemebi (garda geometriul sqemaze mocemuli monacemebisa 
nax.51.) igivea, rac kvanZi 17-isaTvis (gv.123) 

 

                

nax.54.  kvanZi 2-is geometriuli sqema 

 

ganvsazRvroT Reroebis fasonurasTan mierTebis nakerebis sigrZeebi. 

F =124 kn;    1N =1211 kn;  4N =0, 

 

∑ =
⋅⋅
+

= 2,33
95,036,191
12412115,0 22

wl sm. 
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nakeris sigrZe yuis mxridan  2,2412,337,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan  8,1012,333,0 =+⋅=′′l sm, 

2N =641 kn,       fk =6 mm. 

 

∑ =
⋅⋅

⋅
= 1,29

95,036,196,0
6415,0

wl sm. 

 

nakeris sigrZe yuis mxridan  4,2111,297,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan 7,911,293,0 =+⋅=′′l sm, 

3N =943 kn,       fk =8 mm. 

 

∑ =
⋅⋅

⋅
= 1,32

95,036,198,0
9435,0

wl sm. 

 

nakeris sigrZe yuis mxridan  5,2311,327,0 =+⋅=′l sm, 

nakeris sigrZe frTis mxridan  6,1011,323,0 =+⋅=′′l sm, 

miRebuli zomebis mixedviT moxdeba fasonuras konturis Semoxazva. 

 

                    

nax.55.  kvanZi 2 

 

 

 

 

 

 

kvanZi 4 

sawyisi monacemebi (garda sqemaze mocemuli monacemebisa nax. 56) igivea 
rac kvanZi 17sTvis. 
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nax. 56.  kvanZi 4-is geometriuli sqema 

 

ganvsazRvroT Reroebis fasonurasTan mierTebis nakerebis sigrZeebi. 

1N =1659 kn.    4N =1211 kn.   F =174 kn. davniSoT,  fk =10 mm. 

(X.6)  formulis mixedviT: 44812111659 =−=ΔN kn. 

∑ =
⋅⋅⋅

+
= 1,13

95,036,1912
174448 22

wl sm. 

     2N =299 kn.  

SeduRebis nakeris kaTeti frTis mxridan  fk =4 mm, 

∑ =+
⋅⋅⋅

⋅
= 1,71

95,036,194,02
2993,0

wl sm. 

SeduRebis nakeris kaTeti yuis mxridan fk =6mm,  

∑ =+
⋅⋅⋅

⋅
= 5,101

95,036,196,02
2997,0

wl sm. 

 

4133 =N kn;   10=fk mm. 

     ∑ =
⋅⋅

⋅
= 2,11

95,036,191
4135,0

wl sm. 

 

nakeris sigrZe yuis mxridan  8,812,117,0 =+⋅=′l sm. 

nakeris sigrZe frTis mxridan  4,412,113,0 =+⋅=′′l sm. 

miRebuli zomebis mixedviT moxdeba fasonuras konturis Semoxazva (nax.57) 
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   nax.57.  kvanZi 4 

 

ganvixiloT sayrdeni kvanZis gaangariSeba (nax. 58).  davniSnoT nakeris 

kaTeti iribanisaTvis yuis mxridan 10=fk mm. me-(V.7) formulis mixedviT 

nakeris sigrZe yuis mxridan 

 

∑ =
⋅⋅⋅

⋅
= 9,17

95,036,1912
9437,0

wl sm. 

 

davniSnoT fasonuras zomebi, rac ukve miRebuli sidideebis (iribanis 
daxris kuTxe, manZili iribanasa da sartyels Soris _ 60mm, manZili 
sartyelsa da sayrden wibos Soris _ 60mm, zemoT miRebuli kaTetis sigrZe) 
gamoyenebiT sirTules ar warmoadgens (nax.58) 

   davniSnoT nakeris kaTeti iribanisaTvis frTis mxridan 8=fk mm. nakeris 

sigrZe 

∑ =
⋅⋅⋅

⋅
= 6,9

95,036,198,02
9433,0

wl sm, 

viRebT 100=wl mm. 

 

nakeris sigrZe sartylisaTvis yuis mxridan (kaTeti davniSnoT 8=fk mm) 

 

∑ =
⋅⋅⋅

⋅
= 6,17

95,036,198,02
7407,0

wl sm, 

viRebT 180=wl mm. 

 

nakeris sigrZe sartylisaTvis frTis mxridan (kaTeti davniSnoT 6=fk mm) 
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∑ =
⋅⋅⋅

⋅
= 1,10

95,036,196,02
7403,0

wl sm, 

viRebT 105=wl mm. 

 

fasonuras sayrden wibosTan mierTebis nakeris sigrZe tolia 550mm-is. 
nakeris sisqis minimaluri mniSvnelobis Sesaxeb moTxovnis Tanaxmad (ix. 

Tavi V) davniSnoT  nakeris  sisqe _ 8=fk mm.  aRniSnuli  nakeri ganicdis 

sayrdeni  

            

 

                       

 

                             nax.58.  sayrdeni kvanZi 

 

reaqciisa bF  da aracentralurad modebuli Zalis 

5,1752,2/386/0 === hMH kn zemoqmedebas. SeerTebis simtkice yvelaze metad 

daZabuli wertilisaTvis mowmdeba me-( ) formuliT. miviRebT: 

 

57,8
04,89

763
538,005,12

763
==

⋅⋅⋅
=wFτ kn/sm2; 

 

97,1
04,89
5,175

538,005,12
5,175

==
⋅⋅⋅

=wHτ kn/sm2; 
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45,0
12,4719

2106
538,005,12

25,1756
==

⋅⋅⋅
⋅⋅

=wMτ kn/sm2; 

( ) 9,1795,091,1891,830,7945,097,157,8 22 =⋅<==++=wτ kn/sm2. 
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Tavi XI 

erTsarTuliani Senobebi liTonis mzidi karkasiT 

 

saerTo daxasiaTeba. Zlieri/ganviTarebuli samSeneblo seqtoris mqone 
saxelmwifoebisaTvis erTsarTuliani Senobebi liTonis mzidi karkasiT 
warmoadgens liTonis konstruqciebis gamoyenebis umsxviles areals. 
liTonis mzidi konstruqciebiT gadawyvetil SenobaTa 2/3 swored 
aRniSnuli tipis Senobebze modis [4]. isini ZiriTadad gamoiyeneba rogorc 
erTsarTuliani samrewvelo Senobebi (saamqroebi), sacalo da sabiTumo 
sawyobebi, hipermarketebi, sagamofeno darbazebi, dasvenebis industriisa da 
turizmis obieqtebi. amrigad liTonis mzidi karkasis mqone erTsarTuliani 
Senobebi pirobiTad SeiZleba dvyoT or did jgufad: mZime  industriis da 
danarCeni. am ukanasknelSi garda zemoT aRniSnulisa agreTve moiazreba 
mZime indusrtiis paralelurad ganviTarebadi/ nawilobriv misi 
Camnacvlebadi eleqtronikaze dafuZnebuli warmoebebisTvis saWiro 
Senobebi. aRniSnul SenobaTa pirveli tipi tradiciulad asocirdeba 
mkacr/pirquS eqsterierTan, maSin rodesac meore SedarebiT msubuq, swrafad 
da advilad asawyobad, ekonomiur da esTetiurad mimzidvel SenobebTan. 
mesakuTrisTvis yovelTvis yvelaze metad misaRebi gadawyveta rom, aris es 
ukanasknelni agreTve warmoadgenilni iyvnen `moqnili~ 
arqiteqturul/konstruqciul gadawyvetiT, rac saSulebas unda aZlevdes 
mas Senobis eqspluataciis vadis amowurvamde misTvis sasurveli 
cvlilebebi Seitanos sawarmo daniSnulebaSi/Secvalos profili, 
Sesabamisad konstruqciul gadawyvetaSi. Nnaxazebze 59, 60, 61   mocemulia 
zemoT aRniSnuli SenobaTa ori jgufidan TiToeulis maxasiaTebeli mzidi 
karkasis zogadi sqema. qvemoT aRwerilia maTi konstruqciuli gadawyveta, 
Semadgeneli elementebi da gaangariSebis safuZvlebi, karkasis zemoT 
CamoTvlil maxasiaTeblebs Soris Zalian bevri saerTo niSnis arsebobis 
gaTvaliswinebiT. 

    

                    

sur.10. erTsarTuliani Senoba liTonis mzidi elementebiT. gadaxurva 
struqturuli konstruqciiT (amsterdami) 
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sur.11. erTsarTuliani Senoba liTonis mzidi karkasiT. ganivi portaluri 
CarCo (mcxeTis raioni) 

 

 

                  

sur.12. amsterdami. aeroportis Senobis fragmenti 
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erTsarTuliani samrewvelo Senobis karkasi N warmoadgens mzid elementTa 
erTian konstruqciul sistemas. maTgan ZiriTadia erT/mraval maliani 
ganivi CarCoebi, romelTa erToblioba/gaerTianeba warmoqmnis  

 

  

 

nax.59. erTsarTuliani Senoba liTonis mzidi karkasiT (portaluri ganivi 
CarCo) 

 

     

nax.60. erTsarTuliani samrewvelo Senobis (saamqro) konstruqciuli sqema: 

1 _ kolona; 2 _ wamwe; 3 _ monorelsis koTebi; 4 _ horizontaluri 
kavSirebi wamweebs ESoris; 5 _ vertikaluri kavSirebi; 6 _ kavSirebi 
kolonebs Soris; 7 _ naCvenebia mxolod erTi bijisTvis. 
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nax.61. erTsarTuliani samrewvelo Senobis (saamqro) konstruqciuli sqema 

 

1 _ kolona; 2 _ amwqveSa koWi; 3 _ wamwe; 4 _ grZivebi wamweebze; 5) 
vertikaluri kavSirebi wamweebs Soris; 6 _ horizontaluri kavSirebi 
wamweebs ESoris; 7 _ Suqfaranis CarCo; 8 _ Suqfaranis horizontaluri 
kavSirebi; 9 _ Suqfaranis grZivebi; 10 _ Suqfarnis vertikaluri kavSirebi. 

 

 

aRniSnul konstruqciul sistemas. ganivi CamCis ZiriTadi Semadgeneli 
elementebia kolonebi da rigeli. nax.  _ze naCvenebia ganivi CarCos 
konstruqciuli gadawyvetis ramdenime varianti (variantebi SeiZleba iyos 
Zalian bevri). warmodgenili variantebis/konstruqciuli gadawyvetilebis 
arCevans ZiriTadad ganapirobebs Senobis daniSnuleba. Sesabamisad masSi 
warmarTuli teqnologiuri procesi an sxava saqmianoba. Mmiuxedavad 
aRniSnuli mravalferovnebisa arsebuli variantebis dajgufeba ZiriTadad 
xdeba ganivi CarCos ori tipis garSemo: 

_ ganivi CarCo liTonis wamwiT (nax.62),  

_ liTonis portaluri CarCo (nax.62). 
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nax.62.  liTonis portaluri CarCo 

1 _ dgari; 2 _ rigeli; 3 _ saZirkveli; 4 _ Sveleri; 5 _ gofrirebuli 
kedeli (furceli 4=t mm).  

 

zogadad erTsarTuliani liTonis  mzidi karkasisaTvis malis, Senobis 
simaRlisa da sigrZis mniSvnelobebi iTvleba ZiriTad zomebad. maTgan 
pirveli ori agreTve ganivi CarCos zomebsac warmoadgens. maTi sididis 
daniSvnis dros ZiriTad ganmapirobebel faqtorze zemoT ukve 
mivuTiTebdiT __ Senobis daniSnuleba. aqve aucilebelia aRvniSnoT adre 
arsebuli kidev erTi ganmapirobebeli faqtori __ modulis principi. 
SenobaTa tipizaciis uzrunvelsayofad Senobis elementebis (maT Soris 
malis) zomebi unda yofiliyo dadgenili sididis _ modulis jeradi. 
erTmaliani samrewvelo SenobebisTvis dawesebuli iyo gamsxvilebuli 
moduli 3m da 6m. Sesabamisad Senobis (ganivi CarCos erTi malis 
SemTxvevaSi) malis sidide toli unda yofiliyo 12, 15, 18, 21 ,24 m da a.S.  
rogorc zemoT aRvniSneT amJamad xsenebuli modulebi ar moqmedebs. 

     

    ganivi CarCoebis erTianobas, Sesabamisad karkasis mTlianobas 
uzrunvelyofs kavSirebis sistema. KkavSirebi karkasis umniSvnelovanesi 
elementebia. maTi mowyobis aucileblobisa zemoT xsenebul, mis mTavar 
funqciasTan erTad ganapirobebs Semdegi ZiriTadi moTxovnebi: 

_ karkasis, rogorc erTiani sivrculi sistemis geometriuli ucvlelobis,  
misi SekumSuli konstruqciuli elementebis mdgradobis, montaJisa da 
eqspluataciis saTanado pirobebis uzrunvelyofa; 

_ karkasze moqmedi datvirTvebis (qari, amwe-meqanizmebi) gadanawileba mzid 

elementebs Soris, saZirkvlebze maTi Semdgomi gadacemis uzrunvelsayofad. 

 samrewvelo SenobaTa liTonis karkasebSi kavSirebi ewyoba: 

_ kolonebs Soris (nax.63) _ uzrunvelyofs karkasis geometriul 

ucvlelobas montaJisa da eqspluataciis dros; karkasis mzidunarianobas 

da sixistes Senobis grZivi mimarTulebis gaswvriv; kolonebis mdgradobas 

ganivi CarCos marTobul sibrtyeSi. sivrculi orientaciis Sesbamisad maT 

kolonebs Soris vertikalur kavSirebsac uwodeben. 
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                    nax.63.  kavSirebi kolonebs Soris 

 

 

 

 

_ kavSirebi saxuravis gaswvriv _ uzrunvelyofen rigelis (am SemTxvevaSi 

wamwe) SekumSuli elementebis mdgradobas; nebismier ganiv CarCoze moqmedi 

datvirTvebis gadanawilebas mis momijnave CarCoebze; saremonto 

samuSaoebis warmarTvas. M     mdebareobas sibrtyisa da sivrculi 

orientaciis Sesabamisad ganasxvaveben: 

_ ganiv kavSirebs wamwis zeda sartyelebs Soris (nax.64)  

 

 
nax.64. ganivi kavSirebi wamwis zeda sartyelebs Soris 

 

_ ganiv da grZiv kavSirebs wamwis qveda sartylis sibrtyeSi (nax.65) 
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nax.65. ganivi da grZivi kavSirebi wamwis qveda sartylis sibrtyeSi 

 

 

 

 

 

_ vertikalur kavSirebs wamweebs Soris (nax.66) 

   
nax.66. vertikaluri kavSirebi wamweebs Soris: 

1 – wamwe-diski; 2 _ ganmbrjenebi; 3 _ simZimis centri. 

 

 

kedlis Semosvis, karebebis, fanjrebis da Senobis gare perimeterze 

ganTavsebeli sxva saWiro konstruqciuli elementebis damagrebas da 

maTgan mzid elementebze datvirTvis gadacemas uzrunvelyofs grZivi da 

ganivi (torsuli) Calangari. misi konstruqciuli sqemis gamsazRvrelia: 

 

_ Semosvis/kedlis tipi (rkinabetonisa da msubuqi betonis panelebi, 

liToniT Semosva);  
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_ Semosvis adgilmdebareoba da sivrculi orientacia (Siga an gare 

kedlebi, grZivi an ganivi mimarTuleba);  

 

_ Riobebi _ maTi raodenoba da mdebareoba. 

 

 

 

                    

         nax.67.  torsuli Calangari. konstruqciuli gadawyveta: 

1 – wamwe; 2 – kolona; 3 – Calangaris ZiriTadi dgarebi; 4 _ Riobis rigeli; 
5 _ Calangaris rigeli; 6 _ ganmbrjeni; 7 _ Calangaris Sualeduri dgarebi; 
8 _ kedlis Semosva.          

 

 

Calangaris Semadgeneli elementebia: dgarebi, rigelebi, ganmbrjenebi. 

ganivi CarCos simaRlis Sesabamisad ZiriTadi dgarebi SeiZleba iyos 

mTliani an gamWolkedliani. rigelebad, gamrbjenebad da Sualedur 

dgarebad ZiriTadad gamoyenebulia prifiluri (ortesebi, Sveleri) 

elementebi. 

  

erTsarTuliani samrwevelo Senobis ganiv CarCoze moqmedi droebiTi 
datvirTvebis gansazRvra (magaliTi) 

       

mocemulia ganivi CarCo: 
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ganivi CarCos mali _ 12=L m;   L 

ganivi CarCoebis biji – 6=a m; 
mSeneblobis adgili – aspinZa; 
xidura amwe _ 5/20=Q t; 

manZili wamwis qveda sartylidan Suqfrnis keramde – 6,5=h m. 

               

 

nax.68.    xidura amwe 

droebiTi datvirTvebidan vsazRvravT Tovlis, qarisa da amwe-
meqanizmebis datvirTvebs. 

Tovlis datvirTva kolonas gadaecema vertikaluri Seyursuli Zalis 
saxiT, rogorc rigelis sayrdeni reaqcia da aiTvleba imave satvirTo 
moednidan, saidanac aiTvleba gadaxurvis mudmivi datvirTva. 

                          Lasp f μγ 0= , 

sadac 0s  aris Tovlis datvirTvis normatiuli mniSvneloba, dedamiwis 

zedapiris 1m2-ze; L  _ mali; a  _ satvirTo moednis (saidanac aiTvleba 

datvirTva) sigane; fγ  _ saimedoobis koeficienti datvirTvaze  4,1=fγ . μ M 

– dedamiwis zedapirze Tovlis safaris wonis, gadaxurvaze gadamyvani 
koeficienti 25≤α 0, 1=μ . 

Cvens SemTxvevaSi gveqneba: 4,50612150,04,1 =××××=p kn. 

 

qaris datvirTva kolonaze 10m-is simaRlemde miRebulia rogorc 
Tanabarganawilebuli. gvaqvs A tipis adgilmdebareoba. 10-dan 20m-is 
farglebSi datvirTvis trapeciul epiuras vasaSualoebT. 

qaris datvirTvas vangariSobT formuliT: 

                                kcawq fw 0γ= , 

sadac fγ  aris saimedoobis koeficienti qaris datvirTvaze 4,1=fγ ; 0w  -  

qaris datvirTvis normatiuli mniSvneloba; K k  – simaRleze datvirTvis 
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cvlilebis koeficienti; c  – aerodinamiurobis koeficienti: 8,0=c  - 

daqarvis mxare; 6,0=c  - ganqarvis mxare. 

Cveni SemTxvevisaTvis 27,00 =w kn/m2;   

10-dan 20m-mde farglebSi qaris datvirTvis trapeciuli epiuris 
gasaSualoebiT is icvleba sworkuTxa epiuriT romlis ordinatis saSualo 
mniSvnelobisTvis gveqneba: 3125,025,127,0 =× kn/m2; 291,05,0)3125,027,0( =×+ kn/m2; 

amrigad 27,00 =w kn/m2;   291,00 =′w kn/m2. 

 

qaris aqtiuri datvirTva – 10m-mde _ 81,168,0127,04,11 =××××=q kn/m; 

                 10m-dan 14m-mde _ 96,168,01291,04,11 =××××=′q kn/m. 

 

ganqarvis mxare 10m-mde _ 36,166,0127,04,11 −=××××=q kn/m; 

       10m-dan – 14m-mde _ 47,166,01291,04,11 −=××××=′q kn/m. 

 

rigelisa (wamwe) da Suqfarnis simaRleSi moqmedi qaris datvirTva 
gadacema xdeba Seyursuli Zalis saxiT, da misi mniSvneloba ganisazRvreba 
gamosaxulebiT: 

P                                  haqP ′= 1  

 

qaris aqtiuri moqmedebis mxridan 86,6566,596,1 =××=P kn; 

            ganqarvis mxridan 39,4966,547,1 −=××=P kn. 

 

 

amwe-meqanizmebis datvirTva. 

amwis saerTo wona G 5,23=G t. (235kn); urikis wona 5,8=g t. (85 kn). amwis 

borblis maqsimaluri dawneva (normatiuli) F 175max =
nF kn. 

amwis borblebis minimaluri dawneva 

 

5,42175
2

235200
maxmin =−

+
=−

+
= n

k

n F
n

GQF kn. 
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nax.69. gavlenis wiri 

 

vsazRvravT kolonaze mosul maqsimalur da minimalur dawnevas )(D  ori  

xidura amwisgan. maTi mniSvnelobebis misaRebad xdeba Sesabamisi gavlenis  

wiris datvirTva amwis borblebis standartuli dawneviT. saWiro 
mniSvnelobebs vangariSobT Semdegi gamosaxulebebiT: 

 

∑= yFD n
f maxmax ψγ ; 

 

∑= yFD n
f minmin ψγ , 

 

sadac ψ  aris SeTanwyobis koeficienti 85,0=ψ ; fγ  - datvirTvaze 

saimedoobis koeficienti 1,1=fγ . mocemul SemTxvevaSi 

             1,499)633,01892,0525,0(1751,185,0max =+++××=D kn; 

 

             2,121)633,01892,0525,0(5,421,185,0min =+++××=D kn. 

 

maqsimaluri da minimaluri mRunavi momentebis mniSvnelobebi: 

 

5,2996,01,499maxmax =×== eDM knm; 
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7,726,02,121minmin =×== eDM knm. 

 

vsazRvravT kolonaze mosul horizontalur dawnevas aRZruls ganivi 
damuxruWebiT, risTvisac vpoulobT ganivi damuxruWebis Zalas xidura 
amwis erT borbalze Semdegi gamosaxulebiT: 

 

9,10
220
235200

20
=

×
+

=
+

=
k

n n
GQT kn. 

 

horizontaluri dawneva kolonaze ori amwis ganivi damuxruWebis Zalisagan 

        ( ) 1,31633,01892,0525,09,101,185,0 =+++××== ∑ yTT nfψγ kn. 
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                                  naxazebis nusxa 

naxazi 1. foladis miReba konvertoruli meTodiT 

naxazi 2. eleqtrorkaluri Rumeli 

naxazi 3.   mcirednaxSirbadovani foladis mikrostruqtura 

naxazi 4. gasaWimi nimuSi da gaWimvis diagrama 

naxazi 5.  naglini profilebi 

naxazi 6. civadnaRuni profilebi 

naxazi7. konsoluri koWis saerTo mdgradobis dakargvis erT-erTi SesaZlo     

forma 

naxazi. 8. eqscentruli datvirTva 

naxazi 9. eqscentruli datvirTva 

naxazi 10. eleqtrorkaluri SeduRebis zogadi sqema 

naxazi 11.  SeduRebis saxeoba (a-z); nakeris tipi (1-7); 

naxazi 12.   kuTxuri nakerebi. 

naxazi 13. Cveulebrivi simtkicis WanWikebis muSaobis sqemebi 

naxazi 14.  maRali simtkicis WanWikebiT SeerTeba 

naxazi 15. xvretebis ganlageba: rigobrivi da Wadrakuli 

naxazi 16. . pirapiri normaluri sizustis WanWikebiT. 

naxazi 17. pirdapiri maRali simtkicis WanWikebiT. 

naxazi 18. Sedgenili koWi 

naxazi 19. koWis saxsruli dayrdnoba kolonaze 

naxazi 20. koWis SeerTeba kolonasTan 

naxazi 21. koWis kolonasTan saxsruli mierTeba gverdidan 

naxazi 22.   koWis kolonasTan xisti mierTeba gverdidan 

naxazi 23.  koWis dayrdnobis kvanZebi. sayrdeni wibos gareSe. sayrdeni 

wibos meSveobiT. 

naxazi 24.  gamartivebuli koWovani ujredi 

naxazi  25. normaluri koWovani ujredi 

naxazi  26. koWebis SeuRlebis sqema 

naxazi 27.  garTulebuli koWovani ujredi 

naxazi 28.  koWebis SeuRlebis sqema 

naxazi 29. centralur kumSvaze momuSave mTliankedliani kolona 

naxazi 30. centralur kumSvaze momuSave gamWolkedliani kolona 

naxazi 31.  mTliankedlian kolonaTa ganivkveTebi 
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naxazi 32.   gamWolkedliani kolonis ganivkveTis formebi da gisosis 

naxazi 33. samrewvelo Senobebis/saamqroebis aracentralurad SekumSuli 

kolonebis ZiriTadi tipebi: 

naxazi 34. kolonis ganivkveTi 

naxazi 35. kolonis bazebi. 

naxazi 36.  kolonis saZirkvelze saxsruli damagreba  

naxazi 37.  kolonis saZirkvelze xisti damagreba  

naxazi 38. centralurad SekumSuli kolonis saTaveebi 

naxazi 39. qarxnuli pirapirebi 

naxazi 40. samontaJo pirapirebi 

naxazi 41. brtyeli da sivrculi wamwe 

naxazi 42  wamwis elementebi 

naxazi 43. wamwis sqemebi 

naxazi 44.  wamwis sartylebis moxazuloba 

naxazi 45. wamwis gisosi 

naxazi 46.Mmsubuqi wamwis Reros ganivkveTebi 

naxazi 47. kvanZis geometriuli sqema     

naxazi 48.  kvanZis geometriuli sqema     

naxazi 49.  wamwis kvanZebis konstruqciuli gadawyveta. sakvanZo furcliT. 

elementebis UuSualo SeerTebiT 

naxazi 50.   fasonuras sayrden wibosTan mierTebis nakeris saangariSo 

sqema 

naxazi 51.  nivnivuri wamwe 

naxazi  52  kvanZi 17-is geometriuli sqema 

naxazi 53. kvanZi 17 

naxazi  54.  kvanZi 2-is geometriuli sqema 

naxazi  55.  kvanZi 2 

naxazi  56.  kvanZi 4-is geometriuli sqema 

naxazi 57.   kvanZi 4 

naxazi  58.  sayrdeni kvanZi 

naxazi 59. erTsarTuliani Senoba liTonis mzidi karkasiT (portaluri 

ganivi CarCo) 

naxazi 60. erTsarTuliani samrewvelo Senobis (saamqro) konstruqciuli 

sqema 
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naxazi 61. erTsarTuliani samrewvelo Senobis (saamqro) konstruqciuli 

sqema 

naxazi 62.  liTonis portaluri CarCo 

naxazi 63.  kavSirebi kolonebs Soris 

naxazi 64. ganivi kavSirebi wamwis zeda sartyelebs Soris   

naxazi 65. ganivi da grZivi kavSirebi wamwis qveda sartylis sibrtyeSi   

naxazi 66. vertikaluri kavSirebi wamweebs Soris 

naxazi 67.  torsuli Calangari. konstruqciuli gadawyveta 

naxazi 68.  xidura amwe 

naxazi 69. gavlenis wiri 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 147

 

 

 

suraTebis nusxa 

suraTi 1.  antverpeni. rkinigzis sadguri. gadaxurva liTonis mzidi 

elementebiT 

suraTi 2.  antverpeni. rkinigzis sadguri. fasadi _ Sevseba liTonis mzidi 

elementebiTa da miniT 

suraTi 3. briuseli. atomiumi. mSeneblobis procesi 

suraTi 4. briuseli. LliTonis mzidi konstruqcia 

suraTi 5.  amsterdami. rkinigzis sadguri. gadaxurva liTonis mzidi 

elementebiT 

suraTi 6.  amsterdami. rkinigzis sadguri. gadaxurva liTonis mzidi 

elementebiT. fragmenti 

suraTi 7. liTonis koWebi 

suraTi 8.. kolonis baza 

suraTi 9. sivrculi wamwe 

suraTi 10. erTsarTuliani Senoba liTonis mzidi elementebiT. gadaxurva 

struqturuli konstruqciiT (amsterdami) 

suraTi 11. erTsarTuliani Senoba liTonis mzidi karkasiT. ganivi 

portaluri CarCo (mcxeTis raioni) 

suraTi 12 amsterdami. aeroportis Senobis fragmenti 
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cxrilebis nusxa 

 

• normatiuli da saangariSo winaRobebi gaWimvisas, kumSvisas da 
Runvisas furclovani, universaluri farTozoliani da fasonuri 
naglinisTvis ГОСТ 27772-82-is mixedviT Senoba-nagebobaTa foladis 
konstruqciebisaTvis _ gverdi 16-18. 

• did britaneTSi dRes gamoyenebaSi myofi foladis klasebis Zveli da 
axali standartebis monacemTa Sedarebis cxrilis fragmenti _ 
gverdi 19 

• Tables of dimensions and gross section properties. UUNIVERSAL BEAMS – gverdi 27 

• centralurad SekumSuli foladis elementebis grZivi Runvis ϕ  
koeficientebis mniSvnelobebi _ gverdi 32 

 

• SekumSuli elementebis dayvanili (saangariSo) sigrZeebi _ gverdi 33 

• eϕ  - aracentralurad SekumSuli (SekumSul _ gaRunuli) 

mTliankedliani Reroebis mdgradobaze Sesamowmeblad momentis 
moqmedebis sibrtyeSi, rodesac igi emTxveva simetriis sibrtyes _ 
gverdi 39 

• eϕ - aracentralurad SekumSuli (SekumSul _ gaRunuli) 

gamWol kedliani Reroebis mdgradobaze Sesamowmeblad momentis 

moqmedebis sibrtyeSi, rodesac igi emTxveva simetriis sibrtyes _ 
gverdi 39 

 

• SeduRebiT SeerTebis kuTxuri nakerebis foladis normatiuli da 
saangariSo winaRobebi _ gverdi 45-46  

• WanWikebis ganlagebis normebi WanWikur SeerTebebSi _ gverdi 52 

 

• erTWanWikiani SeerTebis saangariSo winaRobebi Wraze da gaWimvaze _ 
gverdi 53 

• WanWikebis ganivkveTis farTebi _ gverdi 53 

• maRali simtkicis WanWikebis meqanikuri Tvisebebi _ gverdi 55 

• c _ koeficientis mniSvnelobebi _ gverdi 74 

• formis koeficientebi _ gverdi 83 

• eqscentrul kumSvaze momuSave, MmTliankedliani mudmivkveTiani 
kolonis gaangariSebaisaTvis saWiro cxrilebi _ gverdi 97, 98 
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