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1. Sesavali 

saqarTvelos teqnikuri universitetis cotne 

mircxulavas saxelobis wyalTa meurneobis institutSi 

(yofili saqarTvelos mecnierebaTa akademiis wyalTa 

meurneobisa da sainJinro ekologiis instituti) 

akademikos givi gavardaSvilisa da Tanaavtorebis mier 

damuSavda bunebis stiqiuri movlenebis sawinaaRmdego 

axali nagebobebi, romelTa mecnierul-teqnikuri siaxlis 

prioritetebic daculia 10 sazRvargareTuli da 12 

saqarTvelos patentis mowmobiT. 

iuneskos saerTaSoriso programis (“IDNDR”, 1991-2000 

w.w.) Sesabamisad, akademikos givi gavardaSvilis mier 

frangul enaze gamoica monografia `garemosdamcavi 

nagebobebis axali konstruqciebi~, sadac ganxilulia 

zemoT aRniSnuli garemosdamcavi nagebobebis kostruqci-

uli daxasiaTeba da maTi proeqtirebisaTvis gaangariSebis 

meTodologia. 

wignis mecnier-redaqtori, akademikosi cotne 

mircxulava aRniSnavda, rom `nagebobebis praqtikaSi 

gamoyeneba, maTi konstruqciuli Taviseburebidan 

gamomdinare, sagrZnoblad gazrdis kaSxlebis saimedo 

muSaobis albaTobas da Semcirdeba konstruqciis wyobidan 

gamosvlis riski. stiqiuri movlenebis warmoSobis 

TvalsazrisiT, saqarTvelo aris bunebrivi laboratoria da 

Tu mxedvelobaSi miviRebT mdinareebis - durujis, aragvis, 

cxeniswylis, aWaris wylis da sxva Rvarcofsadinarebis 

wyalSemkrebi auzebis katastroful ekologiur 

mdgomareobas, SeiZleba iTqvas, rom samecniero naSromi 

Cveni qveynisaTvis da ara marto, aqtualuria da mecnier-

specialistebis yuradRebis centrSi moeqceva~ . 

akademikos c. mircxulavas prognozma marTlac rom 
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gaamarTla, rodesac wignis prezentacia Sedga amerikis 

SeerTebul StatebSi, q. vaSingtonSi avtoris staJirebis 

dros amerikis garemos dacvisa da agrarul departamen-

tebSi didi Sefaseba misces msoflioSi cnobilma mecnier-

specialistebma: teqnikis mecnierebaTa doqtorebma, profe-

sorebma: a. bortvikma (oqsfordis universiteti), d. vandaim 

(kanada), m. bextma (germania), d. vikzorekma (aSS), profe-

sorma x. tognasam (Sveicaria), `iuneskos~ stiqiuri ubedu-

rebisa da garemos dacvis ganyofilebis gamgem, profesorma 

t. Saafma (safrangeTi) da a.S.  

warmodgenil naSromSi ganxilulia axali konstruq-

ciebi, romlebic SesaZlebelia gamoyenebuli iyos mTis 

landSaftebSi ganTavsebul mdinareTa wyalSemkreb auzebSi 

mimdinare dedamiwis zedapiris destruqciuli procesebis 

sawinaaRmdegod.  



7 

 

2. mTis landSaftebis usafrTxoebis      

mizniT inovaciuri sainJinro - 

ekologiuri RonisZiebebi  

 

2.1. niadagis eroziis sawinaaRmdego nagebobebis 

axali konstruqciebi  

 

wylismieri eroziis sawinaaRmdegod, wyalTa meurneobis 

institutSi, prof. givi gavardaSvilis mier damuSavebulia 

mTeli rigi eroziis sawinaaRmdego resursdamzogi axali 

konstruqciebi, romelTa mecnierul-teqnikuri siaxlis 

prioritetebic damowmebulia saqarTvelosa da sazRvarga-

reTis patentis mowmobebiT. 

1) mTis ferdobis eroziis sawinaaRmdego axali 

konstruqcia uzrunvelyofs gruntis nawilakebis adgilze 

Sekavebas, ewinaaRmdegeba ferdobze eroziis gavrcelebas, 

qmnis mcenarisaTvis normalur ekologiur garemos da 

xasiaTdeba dabali samSeneblo-samontaJo xarjebiT. 

nageboba Sedgeba polieTilenis tomrebisagan (1), 

romlebic Sevsebulia adgilobrivi gruntiT (2) (nax. 2.1). 

polieTilenis tomrebi (1) gruntis zedapirze 

damagrebulia liTonis samagrebiT (3), xolo mTis 

ferdobis Tavisufal adgilebSi Wadrakuli ganlagebiT 

dargulia mwvane nargavebi (4). polieTilenis tomrebi (1) 

gegmaSi gruntis zedapirze ganlagebulia mcenareebis 

garSemo radialurad da erTmaneTTan dakavSirebulia 

(gadabmulia) polieTilenis masaliT. 
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nax. 2.1. eroziis sawinaaRmdego konstruqcia 

 

eroziis sawinaaRmdego zvinulebi (nax. 2.2, 2.3 da 2.4), 

romlebic Sedgeba miwis tomrebisagan, mTis ferdobze 

ganlagebulia sxvadasxva konfiguraciiT, rac uzrunvel-

yofs mTis ferdobze intensiuri wvimebis Sedegad warmoSo-

bili wylis zedapiruli nakadebis kinetikuri energiis 

Caqrobas.  
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nax. 2.2. eroziis sawinaaRmdego mowyobiloba 

 

nax. 2.3. eroziis sawinaaRmdego mowyobiloba 

 

 
nax. 2.4. eroziis sawinaaRmdego mowyobiloba 
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2) eroziis sawinaaRmdego mowyobiloba, romelic 

naCvenebia 2.2 naxazze, Sedgeba mtkice sinTetikuri 

masalisagan damzadebuli grZeli tomrebisagan (1), 

romlebic Sevsebulia adgilobrivi inertuli masaliT (2) 

da mTis ferdobze damagrebulia maRali simtkicis samag-

rebiT (3) (ix. saqarTvelos patenti #UU 925. 

mTis ferdobze mosuli didi intensiuri wvimebis 

Sedegad warmoSobili zedapiruli wylis nakadebis 

kinetikuri energiis Casaqrobad sinTetikuri grZeli 

tomrebis ganlageba ferdobis mTel siganeze, erTmaneTis 

mimarT paralelurad, texil xazze an rkalze, uzrun-

velyofs zedapiruli wylis nakadis siCqaris Semcirebas da, 

aqedan gamomdinare, amcirebs nagebobis zeda biefSi 

tomrebsa da niadags Soris grZivi mimarTulebiT 

naRvarevebisa da xramebis warmoSobas.  

eroziis sawinaaRmdego nagebobis efeqturi muSaobisa-

Tvis sinTetikur tomrebs Soris manZili ise unda dapro-

eqtdes, ra Tqma unda, gamrecxi siCqaris gaTvaliswinebiT, 

rom mTis ferdobze adgili ar hqondes rogorc siRrmiT, 

aseve sibrtyiT erozias. 

3) mTis ferdobis eroziis sawinaaRmdego nageboba (nax. 

2.5) mTis ferdobis mTel siganeze avtomobilis amorti-

zebuli saburavebisagan Sedgenil seqciebad, rigebadaa Cama-

grebuli; gamoyenebuli saburavebi ganlagebulia gverdiTi 

zedapirebiT erTmaneTze mijriT, Calagebulia gruntis 

TxrilSi da mWidrodaa dakavSirebuli erTmaneTTan liTo-

nis bagirebiT, romlebic gatarebulia saburavebSi winaswar 

gakeTebul naxvretebSi, Semoxveulia seqciis erT boloze 

mimagrebul liTonisebr elementze da boloebi xistadaa 

Camagrebuli seqciis meore boloze dayenebul П-sebr 

elementze qanCiTa da WanWikiT; amasTan, nagebobidan wylis 

nakadis gayvanis mizniT, nagebobis zeda biefSi mowyobilia 
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wyalamridi arxebi. 

 

nax. 2.5. eroziis sawinaaRmdego mowyobiloba 

 

4) mTis ferdobis eroziis sawinaaRmdego nageboba (nax. 

2.6) Sedgeba avtomobilis amortizebuli, diametrze 

gakveTili saburavebisagan, romlebic erTi boloTi grunt-

Si xistadaa Camagrebuli erTmaneTTan mijriT, xolo meore, 

niadagis zemoT darCenili nawili mimarTulia mTis 

ferdobze mosuli intensiuri wvimis Sedegad warmoSobili 

wylismieri zedapiruli eroziis sawinaaRmdegod. 

 

nax. 2.6. eroziis sawinaaRmdego mowyobiloba 
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5) mTis ferdobis eroziis sawinaaRmdego nageboba (nax. 

2.7), romelic Sedgeba Wadrakulad ganlagebuli 

avtomobilis amortizebuli saburavebis Sedgenili 

seqciebisagan, romelTagan ori Camagrebulia diametris 

sigrZis daaxloebiT 1/3 nawiliT, muSa zedapirebiT erTma-

neTTan mijriT dakavSirebulia ise, rom maTi diagonali 

marTobuli iyos ferdobis sibrtyisadmi, xolo mesame 

ganTavsebulia niadagis zedapirze da gayrilia niadagSi 

Camagrebuli saburavebis Rru tanSi, danarCeni saburavebi 

ki – gverdiTi zedapirebis erTmaneTTan mijriT niadagis 

zedapirze ise, rom maTi muSa zedapirebi moTavsebulia 

niadagSi CamontaJebuli saburavebis Siga mxares. mTis 

ferdobis zedapirze ganlagebul saburavebSi seqciebis 

mdgradobis gasaZliereblad Cargulia mcenareebi. 

  

nax. 2.7. eroziis sawinaaRmdego axali konstruqcia 
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2.2. mdinaris kalapotis eroziis  

sawinaaRmdego nageboba 

 

6) mdinaris kalapotSi eroziis sawinaaRmdego nageboba, 

warmoadgens konstruqcias, romelic Sedgeba mdinaris 

kalapotSi Wadrakulad ganlagebuli rkinabetonis 

marTkuTxa kveTis Webisagan, romlebic damagrebuli aris 

mdinaris kalapotis ferdebze (ix. nax. 2.8). nagebobis wina 

kedels aqvs iseTi simaRle, rom kalapotSi wamosulma 

normaluri xarjis Sesabamisma wylis simaRlem, ar gada-

aWarbos nagebobis wina kedlis simaRles, xolo konstruq-

ciis sigane mdinaris kalapotis siganis naxevarze naklebia. 

 

ñsur. 2.8. mdinaris kalapotis eroziis 

sawinaaRmdego nageboba 
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eroziis sawinaaRmdego nageboba Sedgeba: rkinabetonis 

Webisagan (3), gamWoli miwiszeda kedlisagan (1), romelic 

Sedgeba vertikaluri koWebisagan (2), wina (4) da ukana (5) 

betonis kedlebisagan. nagebobis mdinareSi kalapotSi 

efeqturi ganlageba gamoricxavs mdinareebSi movardnili 

wylis hidrologiuri reJimis darRvevas, agreTve uzrun-

velyofs mTis nakadebis mier transpotirebuli natanebis 

maqsimalur SeCerebas mdinaris ekologiuri reJimis 

daurRvevlad. 

mdinaris kalapotSi eroziis sawinaaRmdego nageboba 

muSaobs Semdegi principiT: mTis nakadi, romlis simaRle 

metia, vidre normaluri wylis xarjis simaRle, moqmedebs 

rkinabetonis Wis wina kedelze (4), romelzedac gadaedineba 

xarjis nawili da myar fraqciebTan erTad Caedineba WaSi 

(3) sadac xdeba nawili natanebis moxvedra da daleqva, 

xolo energia-dakarguli nakadi wvril fraqciebTan erTad 

Caedineba nagebobis gverdiTi gamWoli ferdidan (1) da a.S. 

nakadi moZraobs Widan Wamde, vidre ar moxdeba mTis nakadis 

energiis Caqroba. 

 

 

3. RvarcofsawinaaRmdego inovaciuri  nagebobebi 

 

RvarcofsawinaaRmdego gamWoli, tramplinis tipis 

axali nagebobebis daniSnulebas warmoadgens nakadis 

dartymis Zalis Semcireba, gansakuTrebiT nakadis 

parametrebis katastrofuli mniSvnelobebisas, agreTve 

konstruqciebis gamartiveba-gaiafeba.  

qvemoT ganxiluli konstruqciebis upiratesoba 

arsebulTan SedarebiT Semdegia: a) nagebobis saimedo da 

xangrZlivi muSaoba; b) mTis mdinareebis efeqturi 
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stabilizacia da g) didi ekonomikuri efeqti – 

warmodgenili nagebobebi Sendeba rkinabetonisa da 

meoreuli masalisagan (Camowerili rkinis relsebi, 

amortizebuli liTonis bagirebi da a.S.), romelTa 

raodenoba mTliani samSeneblo masalis 50÷80%-s Seadgens. 

7) RvarcofsawinaaRmdego nageboba warmoadgens TaRo-

van-konusur konstruqcias, yru konusuri wveriT, romelic 

dakavSirebuli aris rkinis relsebTan da naxevrad wriuli 

TaRebis meSveobiT qmnis tramplins. konusis wveri 

mimarTulia nakadis moZraobis sawinaaRmdegod (nax. 3.1). 

rkinis koWebi nagebobis zedapirze qmnian samkuTxedis, an 

zog SemTxvevaSi trapeciuli kveTis RreCoebs, romlis 

saSualebiTac Txieri xarji wvril fraqciebTan erTad 

Caedineba nagebobis qveda biefSi, xolo SedarebiT msxvili 

fraqciebi rCeba nagebobis zedapirze, anu zeda biefSi. 

 

sur. 3. 1. TaRovan-konusuri formis nageboba 

 

Rvarcofis moZraobisas nagebobis wveri Suaze yofs 

nakads, romlis Semdeg energiadakarguli nakadi moZraobs 

nagebobis zedapirze, sadac xdeba nakadis energiis ZiriTadi 

Caqroba.  
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8) konstruqcia, romelic warmodgenilia 3.2 naxazze, 

warmoadgens cilindruli formis tramplinis tipis 

nagebobas, romelic wina konstruqciisagan gansxvavdeba 

RreCoebis marTkuTxa formiT. nagebobis yru konusiT 

gadaketilia mdinaris kalapotis mTeli ganivi kveTi, 

romelic Tanabrad amcirebs nakadis dartymis Zalas nage-

bobaze da gamoricxavs nakadis Zalismier moqmedebas TaRis 

quslebSi. 

 

sur. 3.2. cilindruli formis  RvarcofsawinaaRmdego nageboba 

 

nagebobis maketi gagzavnili iyo gamomgonebelTa msof-

lio gamofenaze (bulgareTi, q. plovdivi, 1985 w.), sadac 

dajildovda diplomiT da premiiT, aseve q. moskovSi, 

sakavSiro gamofenaze (ВДНХ), naSromi dajildovda 

brinjaos medliT. nagebobis muSaobis principi TiTqmis 

analogiuria wina konstruqciasTan SedarebiT, im 

gansxvavebiT, rom TaRovan-cilindruli formis nagebobis 

zedapirze ufro efeqturad xdeba Rvarcofis energiis 

Caqroba. 

9) RvarcofsawinaaRmdego TaRovan-safexurebiani 

formis nageboba, warmoadgens rkinis relsebisagan Sekrul 

karkass, romlebic erTmaneTTan dakavSirebulia SeduRebiT 



17 

 

an moqlonebiT, rkinis karkasi mdinaris kalapotSi 

Camagrebulia betoniT (nax. 3.3). 

 

sur. 3.3. TaRovan-safexurebiani formis nageboba 

 

nagebobis RreCoebis marTkuTxa forma Rvarcofis 

energiis efeqturi Caqrobis saSualebas iZleva da 

gamoricxavs nakadis nagebobaze maqsimalur Zalur 

moqmedebas. Rvarcofis gavlis dros, ZiriTad (pirvel) 

Zalismier zemoqmedebas iRebs nagebobis pirveli safexuri, 

sadac xdeba nakadis struqturis pirveli rRveva; Semdeg 

nakadi moZraobs nagebobis cilindruli formis 

safexurebze, sadac mimdinareobs Rvarcofis energiis 

Tanabari Caqroba. 

10) konstruqcia, romelic naCvenebia 3.4 naxazze, 

warmoadgens trapeciuli formis Rars nakadmimmarTveli 

rkinabetonis kedlebiT; nagebobis ferdebi dakavSirebulia 

mdinaris kalapotis (xeobis) gverdebTan, romelTa kuTxis 

mniSvnelobac icvleba 110÷160°-is farglebSi. 
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 sur. 3.4. trapeciuli formis nageboba 

 

nagebobis ferdebs warmoadgenen rkinis koWebi, 

romlebic erTmaneTTan qmnian marTkuTxa formis RreCoebs. 

nagebobis centrSi moTavsebulia rkinabetonis saZirkveli, 

romelsac aqvs tramplinis forma da romelzec moZraobs 

Rvarcofi. 

nagebobis trapeciuli forma, nakadmimmarTveli 

kedlebiT, saSualebas gvaZlevs SevamciroT, rogorc nakadis 

dartymis Zalis mniSvneloba, aseve nagebobaze moqmedi 

natanis, anu Rvarcofuli masis gravitaciuli (woniTi) 

dawola, rac nagebobis saimedo muSaobis garantias iZleva. 

11) RvarcofsawinaaRmdego safexurebiani baraJi Sed-

geba rkinabetonis horizontalurad ganlagebuli koWebi-

sagan, romlebzec vertikalur sibrtyeSi damagrebulia 

rkinis koWebi da meore boloTi ki Camagrebulia mdinaris 

kalapotSi (nax. 3.5). rkinabetonis koWebis boloebi 

erTmaneTTan dakavSirebulia elifsuri formis betonis 

TavebiT, romlebic nagebobis muSaobisa da mdgradobis 

albaTobas zrdian. 
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 sur. 3.5. RvarcofsawinaaRmdego safexurebiani baraJi 

 

Rvarcofis moZraobisas nagebobis horizontalurad 

ganlagebuli rkinabetonis koWebi nakadis energias 

amcireben vertikalur sibrtyeSi, xolo elifsuri formis 

betonis Tavebi nakads anawileben kalapotis mTlian siganeze 

horizontalur sibrtyeSi. 

12) RvarcofsawinaaRmdego nageboba, romelic warmoad-

gens tramplinis tipis konstruqcias, Sedgeba rkinabetonis 

Rarisagan, romlis simaRle izrdeba nakadis moZraobis 

mimarTulebiT (nax. 3.6).  

 

 sur. 3.6. RvarcofsawinaaRmdego nageboba 
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nageboba warmoadgens paraboluri formis Rars, boloSi 

moxveulobiT mdinaris RerZisaken, siganiT mdinaris kala-

potis naxevarze naklebi, romelic miSenebulia mdinaris 

ferdze. Raris paraboluri forma saSualebas iZleva mdina-

ris kalapotSi modinebuli katastrofuli Rvarcofisas, 

konstruqcia ar daitboros da igi muSaobs efeqturad.  

13) RvarcofsawinaaRmdego nageboba (nax. 3.7) Sedgeba 

TaviT elifsuri moxazulobis tramplinisagan, agreTve 

gamWoli ganivi da grZivi nakveTurebisagan moTavsebuls 

mdinaris kalapotis centrSi, simaRlis zrdadobiT nagebo-

bis zeda biefidan qveda biefisaken, amasTanave konstruqciis 

gamWol tansa da mrudwirul nakadmimmarTvel kedlebs 

Soris moTavsebulia hidravlikuri Rarebi nakadis energiis 

damatebiTi CaqrobisaTvis, romelTa siganec mcirdeba 

TandadanobiT, nakadis moZraobis mimarTulebiT. 

 

sur. 3.7. RvarcofsawinaaRmdego nageboba 
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mdinaris kalapotSi Rvarcofis moZraobis dros 

nagebobis elifsuri moxazulobis kvanZi (1) orad hyofs 

nakads. dayofili nakadebi moZraoben hidravlikur RarebSi 

(5), Semdeg nakadi ganivi nakveTurebis (2) saSualebiT 

Caedineba grZiv nakveTurebSi (3), sadac energiis Caqrobis 

mizniT, xdeba dayofili nakadebis erTmaneTTan Sejaxeba. 

nakadis energiis efeqturi CaqrobisaTvis kons-

truqciis muSaobis procesSi pirvelad gamoyenebulia 

principi – `nakadi nakadis winaaRmdeg~. 

energiadakarguli nakadebi moZraoben tramplinis 

tipis hidravlikur RarebSi da nakveTurebis saSualebiT 

xdeba nakadis energiis dakargva. bolos nagebobis grZivi 

nakveTurebis saSualebiT (3) nakadi gaedineba konstruqciis 

tanidan. 

Tu mdinaris kalapotSi moedineba katastrofuli 

parametrebis mqone nakadi, am SemTxvevaSi nageboba muSaobs 

igive principiT. im gansxvavebiT, rom nakadis energiis 

saboloo Caqroba xdeba mrudwiruli nakadmimmarTveli 

kedlebisa (4) da mrudwiruli kvanZis (1) saSualebiT, 

romelic mimdinareobs nagebobis qveda biefis dasawyisSi. 

rogorc zemoT aRvniSneT, nakadis energiis Casaqrobad 

gamoyenebulia principi `nakadi nakadis winaaRmdeg~, 

romelic xorcieldeba etapobrivad. 

RvarcofsawinaaRmdego nagebobis zomebi, maTi 

ganlagebis sqema, grZivi da ganivi nakveTurebis, agreTve 

mdinaris kalapotSi adgilis SerCeva xdeba rogorc 

Rvarcofis simZlavris da sxva dinamikuri maxasiaTeblebis, 

agreTve mdinaris kalapotis bunebriv-topografiuli 

pirobebis gaTvaliswinebiT. rac Seexeba nagebobis 

mSeneblobisaTvis gamoyenebul samSeneblo masalas, 

SesaZlebelia, am SemTxvevaSi gamoyenebuli iyos mdinaris 

kalapotSi arsebuli adgilobrivi nedleuli, rogoricaa: 
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sila, RorRi, qva, kirqvebi; xolo saduRabe masalad 

gamoyenebuli iyos mdinaris kalapotSi arsebuli TeTri 

qvis gamowvis Sedegad miRebuli kiri, Tu amis saSualeba ar 

gveZleva, gamoviyenoT cementis xsnari. 

14) Rvarcofis energiis CamxSobi nageboba warmoadgens 

gamWol nakveTurebian Raruli tramplinis tipis konstru-

qcias, romelic mdinaris kalapotSi eyrdnoba sayrdenebze 

(nax. 3.8). Rari Sesrulebulia naxevarcilindris formiT, 

romlis zedapirzec amokveTilia wriuli formis nakveTu-

rebi, amasTan erTad sayrdenebs Soris gaTvaliswinebulia 

Rvarcofgamyofi sayrdeni kedeli. 

 

 

 sur. 3.8. Rvarcofis energiis Camqrobi nageboba 

 

Rarze Rvarcofis moZraobisas wriuli formis nakve-

TurebSi Txier masasTan erTad Caedineba wvrili fraqciebi, 

xolo SedarebiT didi diametris mqone fraqciebi rCeba 

Raris zedapirze, romlebic ukumoZraobiT rCebian 

nagebobis zeda biefSi. 

15) cxaura tipis Rrutaniani RvarcofsawinaaRmdego 

baraJi (nax. 3.9) Sedgeba naxevarsferuli formis elemente-

bisagan (1), romelTa tanSic amokveTilia mrudwiruli 

formis nakveTurebi (2) (ix. saqarTvelos patenti #P 2862). 
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sur. 3.9. cxaura tipis Rrutaniani RvarcofsawinaaRmdego baraJi 

 

baraJi SeiZleba damzaddes rogorc rkinabetonis, aseve 

maRali simtkicis sinTetikuri masalisagan, an Camosxmuli 

iyos liTonisagan. baraJis elementebi cal-calke Camagre-

bulia kalapotSi, magaliTad ankeriT (3) - betonis fuZeze. 

nagebobis teqnikuri Sedegia baraJis eqspluataciis 

vadisa da saimedoobis gazrda, rac miiRweva Rrutaniani 

naxevarsferuli formis safexurebis mdinaris kalapotSi 

gegmaSi tolferda samkuTxedis ganlagebiT, wveriT 

Rvarcofis moZraobis sawinaaRmdegod, romelTa simaRlec 

izrdeba nakadis moZraobis mimarTulebiT. 

16) Rvarcofsaregulacio elastikuri inovaciuri 

baraJi (sur. 3.10) Sedgenilia erTmaneTTan dakavSirebulia 

seqciebiT, romlebic Sesrulebulia Tanabari simaRlis 

mqone samkuTxa prizmebis 2 saxiT, seqciebi gverdiTi 

waxnagebiT 3 mijriT Cadgmulia kalapotSi. prizmebis fuZis 

4 simaRleebi izrdeba Rvarcofis moZraobis mimarTulebiT 

da qmnis tramplins. nageboba wveriT mimarTulia nakadis 

sawinaaRmdego mimarTulebiT. prizmebis zemoT moqceul 

wiboebs aqvs  naxvretebi 5 an samagrebi maT Soris drekadi 

trosebis 6 gasabmelad, xolo ganivi trosebi 7 gabmulia 
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drekad trosebze ise, rom qmnis jibeebs seqciebs Soris 

Rvarcofuli masis misaRebad. 

 

sur. 3.10. Rvarcofsaregulacio elastiuri baraJi 

 

Rvarcofsaregulacio elastikuri baraJis zomebi 

iangariSeba mosalodneli Rvarcofis simZlavrisa da adil-

mdebareobis topografiuli maxasiaTeblebis gaTvalis-

winebiT. nagebobis, rogorc Rvarcofsaregulacio elasti-

kuri baraJis  daniSnulebiT gamoyenebis SemTxvevaSi, elas-

tikur zedapirze nakadis adineba da damrtymeli Zalis 

gadanawileba mis sigrZeze Semdegnairad mimdinareobs: 

Rvarcofis moZraobisas ZiriTad damrtymel Zalas 

nakadis gavlis dros iRebs nagebobis pirvel seqciaze 

ganTavsebuli RvarcofdamWeri jibeebi, xolo energiis 

Semdgomi Caqroba xdeba tramplinis zedapirze elastikuri 

zedapiriT TandaTanobiT da mdored. Rvarcofis damWeri 

jibeebis badis zomebi mosalodneli RvarcofiT motanili 

qvebis diametris gaTvaliswinebiTaa mowyobili. 

teqnikur-ekonomikuri upiratesoba arsebul nagebo-

bebTan SedarebiT isaa, rom warmodgenil nagebobaSi 
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SesaZlebelia trosebis Caxsna da nagebobis gawmenda, rac  

maTi mravaljeradi gamoyenebis SesaZleblobas iZleva. amas 

garda, nagebobis asagebad gamoiyeneba naklebad rTuli 

moxazulobis samSeneblo elementebi, rac amcirebs 

mSeneblobis Rirebulebas. garda zemoT aRniSnulisa, 

nagebobis teqnikur-ekonomikuri maCvenebeli maRalia misi 

uavariod da xangrZlivad gamoyenebis gamo, rac 

gamoricxavs damatebiT saeqspluatacio xarjebs. 

17) Rvarcofsaregulacio mowyobiloba 1 Sedgenilia 

erTmaneTTan dakavSirebuli seqciebiT (sur. 3.11), romlebic 

warmoadgens Tanabari simaRlis mqone prizmebs 2, seqciebi 

gverdiTi waxnagebiT 3 mijriT Cadgmulia kalapotSi. 

prizmebis fuZis simaRleebi 4 izrdeba Rvarcofis 

moZraobis mimarTulebiT da sanapirodan centrisken. 

prizmebis zemoT moTavsebul waxnagebis wiboebs aqvs 

xvrelebi an samagrebi 5. maT Soris drekadi trosebis 

gasabmeli 6, xolo ganivi trosebi 7 gabmulia drekad 

trosebze da qmnis RvarcofdamWer jibeebs 8. 

 

sur. 3.11. Rvarcofsaregulacio mowyobilobis saerTo xedi 
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Rvarcofsaregulacio mowyobilobis zomebi SeirCeva 

Rvarcofis simZlavris da adgilmdebareobis topografi-

uli gegmis Sesabamisad. 

 Rvarcofis gavlis SemTxvevaSi misi ZiriTadi 

damrtymeli Zalis miReba nagebobis centraluri nawilis 

seqciis pirveli safexuriT, xolo energiis Semdgomi 

Caqroba safexurisebr sadawneo zedapiriT mimdinareobs 

mdored da gamoricxulia Rvarcofis Zlieri dinamikuri 

zemoqmedeba - katastrofulisac ki. 

teqnikur-ekonomikuri upiratesoba arsebulTan isaa, 

rom safexurisebri forma nagebobis mravaljeradi gamoye-

nebis SesaZleblobas iZleva. nagebobis mowyobis mizniT 

gamoyenebuli detalebi ar gamoirCeva rTuli konfiguraci-

iT, rac amcirebs mis samSeneblo Rirebulebas. teqnikur-

ekonomikuri maCveneblebi gazrdilia nagebobis uavario da 

xangrZlivad gamoyenebis gamo, rac mniSvnelovnad amcirebs 

saeqspluatacio xarjebs. warmodgenili mowyobilobis 

teqnikuri amocanis gadaWris SesaZlebloba aris maRali, 

SedarebiT srulad iTvaliswinebs anomaliurobas, ufro 

efeqturad aris SesaZlebeli sadawneo zedapirze damrtyme-

li Zalis gadanawilebis SesaZlebloba, iZleva nakadTan 

safexurebrivi Sexebis SesaZleblobas yvela mimarTulebiT.  
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4. Tovlis zvavis sawinaaRmdego nageboba 

 

18) zvavsawinaaRmdego nageboba Sedgeba ferdobze Camag-

rebuli sxvadasxva simaRlis liTonis (Camowerili) dgare-

bisagan (1), romlebSic seqciebad gayrilia avtomanqanis 

amortizebuli saburavCamocmuli (2) liTonis elastiuri 

bagirebi (3), xolo dgarebis Tavze xistad damagrebulia 

liTonis rigeli (4), romlis gruntidan daSoreba izrdeba 

Tovlis zvavis moZraobis mimarTulebiT (nax. 4.1). 

 

sur. 4.1. Tovlis zvavsawinaaRmdego nageboba 

Tovlis zvavis sawinaaRmdego nagebobas gegmaSi aqvs 

Ruzis msgavsi forma, wveriT mimarTuli zvavis moZraobis 

sawinaaRmdego mimarTulebiT, xolo nagebobiT mTis ferdo-

bis dacul zolebSi SesaZlebelia gaSenda mwvane nargavebi.  

imisda mixedviT, Tu warmodgenili nageboba mTis 

ferdobis ra adgilze iqneba ganlagebuli, muSaobis 

principidan gamomdinare, SeiZleba ganvixiloT ori 

varianti: 

➢ rodesac nagebobebi ganlagebulia mTis fer-

dobis mTel farTobze. 

am SemTxvevaSi nageboba warmoadgens Tovlis zvavis 

warmoSobis winaaRmdeg momuSave konstruqcias. 

mTis ferdobze nagebobebis Wadrakuli an sxva 
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optimaluri saxiT ganlageba, aseve maT Soris manZilebis 

sworad dadgena, saSualebas iZleva, mTis ferdobze ar 

moxdes Tovlis safaris statikuri wonasworobis darRveva 

da Tu es moxda, maSin konstruqciis formidan gamomdinare, 

Tovlis zvavs eqneba mcire moculoba. 

garda zemoT aRniSnulisa, mTis ferdobze nagebobis 

mier dacul zolebSi darguli mwvane nargavebi, ara marto 

avseben (aRadgenen) mTis ferdis ekosistemas, aramed 

ewinaaRmdegebian Tovlis zvavis warmoSobis process; 

➢ rodesac mTis ferdobis topografiuli garemo ar 

gvaZlevs warmodgenili konstruqciis mTis ferdobis mTel 

farTobze ganlagebis saSualebas am dros nageboba muSaobs, 

rogorc Tovlis zvavis moZraobis sawinaaRmdego 

konstruqcia. 

kerZod, misi muSaobis procesi mdgomareobs SemdegSi: 

Tovlis zvavis moZraobisas, ZiriTad dartymis Zalas iRebs 

nagebobis wveri, romelic Tovlis zvavs yofs or nawilad, 

xolo energiadakarguli Tovlis nakadebi Semdeg moZraoben 

nagebobis gamWol seqciebisaken, sadac xdeba maTi energiis 

sruli Caqroba. Tovlis zvavis dinamikidan cnobilia, rom 

zvavis moZraobis dros misi moculoba moZraobis 

mimarTulebiT TandaTan izrdeba, amitom warmodgenil 

konstruqciaSi nagebobis rigelis (4) gruntidan daSorebac 

Tovlis nakadis moZraobis mimarTulebiT izrdeba, rac 

nagebobis mier Tovlis zvavis moculobis didi raodenobiT 

Sekavebis saSualebas iZleva. 

nagebobis warmodgenili konstruqciuli gadawyveta 

mTis ferdobis dacul zolebSi mwvane nargavebis (5) 

gaSenebis SesaZleblobas iZleva, rac amJamad ase aqtualur 

problemas warmoadgens, maRalmTian regionebSi mTis 

ferdobebis ekosistemebis aRdgenis saqmeSi. 

Tovlis zvavis sawinaaRmdego nageboba msoflio bankis 
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dafinansebiT aSenda kobi-gudauris samxedro gzis 

monakveTis alpur zonaSi (foto 4.2), xolo Rvarcof-

saregulacio elastikuri baraJi (foto 3.10) ki 2022 w. 

aSenda mdinare mleTis xevis kalapotSi (foto 4.3.). 

 

 
foto 4.2. Tovlis zvavis sawinaaRmdego nageboba 

 

 

 

 

 

 

 

 

 

 

 

 
 

foto 4.3. Rvarcofsaregulacio elastikuri baraJi 
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5. tramplinis tipis varcofsawinaaRmdego 

nagebobebis daproeqtebisaTvis 

gaangariSebis meTodologia 

5.1. nagebobis gaangariSebis meTodologia 

RvarcofebTan brZolis erT-erT perspeqtiul RonisZi-

ebas warmoadgens mcire gabaritiani, aratradiciuli 

konstruqciis sainJinro nagebobaTa sxvadasxva saxeobebi, 

romelTa gamoyenebis sfero ganisazRvreba Rvarcofebis 

tipebis mixedviT. 

tramplinis tipis RvarcofsawinaaRmdego nagebobebis 

dasaproeqteblad, Rvarcofis fizikur-meqanikuri, reolo-

giuri da sxva ZiriTadi maxasiaTeblebis gaTvaliswinebiT, 

Teoriuli, laboratoriuli da savele kvlevebis safuZ-

velze damuSavda Rvarcofebis hidrologiuri da 

RvarcofsawinaaRmdego konstruqciebis gaangariSebis 

meTodologia. 

warmodgenili meTodologiis sailustraciod 

ganvixiloT konkretuli magaliTi, risTvisac daSvebulia 

Rvarcofuli tipis sadinarSi turbulenturi Rvarcofis 

formireba da misi regulireba TaRovan-konusuri formis 

nagebobiT (nax. 5.1). 

 

sur. 5.1. mdinaris kalapotSi nagebobebis ganlagebis sqema 
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dasaregulirebelia 10 =l km. sigrZis Rvarcofuli 

xasiaTis mdinaris kalapoti. kalapotis grZivi qanobia 

i = 0,05; wyalSemkrebi auzis farTobi F = 0,21 km
2 

; myari 

natanis saSualo da minimaluri diametrebi ki d = 22,6 (sm), 

dmin = 20,0 (sm); turbulenturi Rvarcofis moculobiTi 

wona ki tolia Rv = 1,3 (t.Z/m
3
). 

a) Rvarcofis hidrologiuri angariSi 

turbulenturi (arabmuli) Rvarcofis 0,1%-iani 

uzrunvelyofis xarji gamoiTvleba (5.1) damokidebulebiT: 

0,5021,0)5,040034(4,2 61,0%1,0
max =+=Q  (m

3
/wm).  (5.1) 

mdinaris kalapotis sigane da am kalapotSi tur-

bulenturi Rvarcofis saSualo siCqare gamoiTvleba 

Semdegi damokidebulebiT: 

m/wm).

m);

(5.150)226.0(16.0d0.16V

(2.1150)226.0(0.30.3

70.037.070.0
max

0.37

53.051.053.0
max

51.0

===

===

Q

QdB
(5.2) 

turbulenturi Rvarcofis mier transportirebuli 

myari natanebis saSualo diametri tolia: 

).(24,050)05.055,62,0(

)55,62,0(

64,073,2

64,073,2

m=+=

=+= Qid
     

(5.3)

 

gansxvaveba bunebriv monacemebsa (22,6 sm) da miRebul 

sidides Soris (24 sm) ar aRemateba 6%-s, amitom Semdgom 

angariSSi vsargeblobT (5.3) formuliT miRebuli 

maCvenebliT. 

turbulenturi Rvarcofis siRrme mdinaris sworkuTxa 

formis ganivkveTSi tolia: 

m)(97,2
2.115,1

0.50max =


=


=
BV

Q
h .           (5.4) 

turbulenturi Rvarcofis koncentracia (S) prof. 

m. gagoSiZis damokidebulebiT tolia: 
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 18,0
0,165,2

0,13,1
=

−

−
=

−

−
=

wyqv

wyRv




S .            (5.5) 

amrigad, turbulenturi Rvarcofis ZiriTadi 

hidrologiuri maCveneblebis dadgenis Semdeg SesaZlebelia 

tramplinis tipis axali RvarcofsawinaaRmdego TaRovan-

konusuri nagebobis hidravlikuri angariSi. 

b) nagebobis hidravlikuri angariSi 

dasaproeqtebelia tramplinis tipis nageboba, romelic 

warmoadgens TaRovan-konusur gamWol sivrcul garss da 

miiReba zrdadi simaRliT TaRovan sayrdenebze grZivi 

liTonis koWebis gadaxurviT. koWebi erTmaneTisagan 

daSorebulia garkveuli manZilebiT, rac qmnis nagebobis 

zedapiris gamWolobas trapeciuli formis RreCoebiT. 

nagebobas aqvs solis formis grZivi Wrili, ganivkveTSi ki 

TaRis forma, rac ganapirobebs misi muSaobis mdgradobasa 

da saimedoobas. 

nagebobis wriuli TaRis SemTxvevaSi konstruqciis 

simaRle tolia: 

(m)
k

6,52,115,0
2

====
B

RH ;              (5.6) 

nagebobis sigrZes viRebT masze Rvarcofis gars-

Semodinebis gaTvaliswinebiT. profesor m. gagoSiZis  mier 

dadgenilia, rom Rvarcofis gaSlis kuTxe 
'  icvleba 

110°-dan 130°-mde. konkretul SemTxvevaSi konusis gaSlis 

kuTxe fuZeze viRebT: === 255,1222 '
0  . 

konstruqciis maqsimaluri siganis (11,2 m) da konusis 

gaSlis kuTxis (250°) mixedviT vadgenT nagebobis sigrZes, 

romelic tolia 28,0 m-is. nagebobis muSaobis 

saimedoobidan gamomdinare, konstruqciis yru nawilis 

sigrZes viRebT mTliani sigrZis 1/3-is tols, e.i. 9,0 m. 
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nagebobis RreCos zomebis dasadgenad vsargeblobT 

damokidebulebiT 85,0)/( =d , e.i. rodesac Rvarcofis 

moculobaSi qvebis CanarTebi 85%-ia, maSin koWebs Soris 

saSualo manZili iqneba: 

30,085,0/26,085,0/ === d (m);             (5.7) 

Tu konusis dasawyisSi RreCos siganes miviRebT 0,30 m, 

maSin boloSi igi tolia: 

40,020,060,02 =−=−=
minmaq

bb (m).          (5.8) 

amrigad, nagebobis boloSi RreCos maqsimaluri sigane 

tolia 0,40 m, xolo dasawyisSi ki 0,20 m. 

davuSvaT, Rvarcofi mdinaris kalapotSi moZraoba 

T = 6 wT-s, maSin nagebobis mier 1 wT-Si Sekavebuli Rvar-

cofuli masis moculoba iangariSeba formuliT: 

).(2,276
)360/1()]30,0/24,0(05,095,0[

0.5018,0

)/1(])/(05,095,0[

58,0

58,0
max

3m=
+


=

=
+


=

Td

QS
WT

  

(5.9)

  

 

TaRovan-konusuri formis nagebobis zeda biefSi 

dagrovili Rvarcofuli masis gamawonasworebeli qanobis 

(i0) mniSvneloba iangariSeba Semdegi empiriuli 

damokidebulebiT: 

( ) )/()]/(/4,1)/(52,025,1[0 wymyk
qqiiddi +−+= , (5.10) 

sadac, ik aris konstruqciis ukuqanobi, qmy da qwy – 

myari natanebisa da Txieri fazis xvedriTi xarjia. 

Sesabamisi monacemebis gaTvaliswinebiT (5.10) damoki-

debuleba miiRebs Semdeg saxes: 

;036,018,0]65,0)56,04,1(

)3,0/24,0(52,025,1[

07,1

0

=+−

−+=i
       

(5.11)

 

Tu Rvarcofsadinaris regulirebas vaxdenT baraJebis 
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mowyobiT, maSin nagebobebs Soris manZili tolia: 

0,400
036,005,0

6,5

0

=
−

==
i-i

H
L

k  (m).            (5.12) 

nagebobis mier 90%-iani qvebis CanarTebis daWeris 

SemTxvevaSi Rvarcofis koncentracia ( S  ) iangariSeba: 

018,0
100

18,090
18,0

100

90
=


−=


−=

S
SS .         (5.13) 

Rvarcofis nagebobaSi gavlis Semdeg turbulenturi 

nakadis moculobiTi wona iqneba: 

 

03,1)165,2(018,00,1)1( =−+=−+=
qvwyRv
 S (t.Z/m

3
); (5.14) 

 

nagebobebis raodenoba (n) Rvarcofsadinaris 

dasaregulirebel ubanze toli iqneba: 

.3
400

10000 ==
L

l
n                        (5.15)  

amrigad, mdinaris kalapotSi asaSenebelia Tanmim-

devrobiT ganlagebuli tramplinis tipis TaRovan-

konusuri formis sami nageboba (ix. nax. 5.1). 

erTi nagebobis mier Sekavebuli myari natanebis 

SesaZlo moculoba (W0) iangariSeba Semdegi damokide-

bulebiT: 

54412
2

2,116,5400

2

B
0 =


=


=

k
HL

W  (m
3
);    (5.16) 

Semdeg etapze warmoebs nagebobis angariSi mdgradobaze, 

romlis mixedviTac zustdeba saZirkvlis dasaSvebi 

deformaciebi da zomebi. misi ganxorcieleba SesaZlebelia 

kompiuterze sasrul elementTa meTodis gamoyenebiT. 
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