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reziume: mocemulia Raruli arxebis danergvisa da aTvisebis mokle istoria. da-

dgenilia saqarTvelos pirobebisaTvis maTi upiratesoba sxva saxis arxebTan Sedare-

biT. ganxilulia eqspluataciis procesSi saproeqto gaangariSebebTan mimarTebaSi 

Raruli arxebis gamtarunarianobis Semcirebis mizezebi, gamowveuli sayrdenebis 

(dgarebisa da filebis) araTanabari jdomiTa da masTan dakavSirebuli calkeuli Ra-

rebis qanobis cvlilebiT. axsnilia Rarebidan wylis gadmoRvris mizezebi. ZiriTadi 

mizezi swored momdevno Raris Semcirebuli qanobiT ganpirobebuli wylis gazrdili 

siRrmea an hidravlikuri naxtomis pirobebSi wylis nakadis meore SeuRlebuli si-

Rrmis gadaWarbeba Raris Sesabamis gabaritze. SemuSavebulia rekomendaciebi sayrde-
nebis araTanabari jdomis mizezebis aRmosafxvrelad rogorc mSeneblobis, ise eq-

spluataciis procesSi. 

 

sakvanZo sityvebi: araTanabari jdoma; gamtarunarianobis Semcireba; qanobis 

cvlileba; Rarebis Sevseba; Raruli arxebi; SeuRlebuli siRrmeebi; wylis gadmo-

Rvra; hidravlikuri naxtomi. 

 

 

Sesavali  

sarwyavi arxebidan wylis danakargebis Semcirebis sakiTxi gansakuTrebul 

mniSvnelobas iZens ХХI saukuneSi. klimatis globaluri cvlileba da masTan da-

kavSirebuli naleqebis Semcireba iwvevs mdinareTa Camonadenis klebas da Sedegad 

_ sarwyavi wylis deficits [1, 2]. amasTan, mosaxleobis raodenobriv matebas Tan 

unda axldes soflis meurneobis produqciis warmoebis zrdac. wylis danakargeb-

Tan brZola yovelTvis iyo melioraciisa da wyalTa meurneobis sferos saproeq-

to da saeqspluatacio organizaciebis saqmianobis erT-erTi prioritetuli mima-

rTuleba [3]. dRes gansakuTrebiT mwvaved dgas es sakiTxi mcirewylian aridul re-

gionebSi. wlebis ganmavlobaSi aRniSnul problemaze muSaobs mravali qveynis im 

regionebis samecniero-kvleviTi organizaciebi, sadac sarwyavi miwaTmoqmedeba so-

flis meurneobis safuZvels warmoadgens [4]. 
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ZiriTadi nawili 

sarwyavi wylis danakargebTan brZolis erT-erTi saukeTeso saSualebaa asa-

wyobi rkinabetonis konstruqciebis gamoyeneba arxebis mosapirkeTeblad an uSua-

lod kveTis mosawyobad [5]. XX saukunis Sua periodisaTvis asawyobi rkinabetonis 

Rarebis gamoyeneba warmoadgenda erT-erT yvelaze perspeqtiul mimarTulebas sar-

wyavi sistemis Sesaqmnelad. asawyobi rkinabetonis konstruqciebi gamoirCeva ma-

RalteqnologiurobiTa da mSeneblobis vadebis simciriT. garda amisa, xasiaTdeba 

maRali xarisxiTa da saeqspluatacio TvisebebiT, rac garantirebulia maTi qar-

xnuli warmoebiT.  

Raruli arxebis pirapirebis hermetizacia uzrunvelyofilia moqnili sadebe-
biT, romelTa SekumSva xdeba Rarisa da masSi gamdinare wylis woniT. miRebuli 

sqemis Sesabamisad wylis gaJonvis Tavidan acilebis mizniT Rarebi unda moewyos 

sayrdenebze, raTa arsebuli datvirTva gadaeces mxolod pirapirebs. amasTan, sayr-

denebis simaRlis cvalebadoba saSualebas iZleva garkveul farglebSi ugule-

belyofil iqnes arxis trasis gaswvriv reliefis uswormasworoba. 

italiaSi arsebuli praqtikis gaziarebiTa da gaTvaliswinebiT yofil sabWo-
Ta sivrceSi pirveli Rarebi gamoCnda gasuli saukunis 60-ian wlebSi. sxvadasxva 

regionSi gamoyenebuli iyo sxvadasxva konstruqciis, 0.3-dan 1.5 m-mde siRrmis na-

xevrad wriuli, naxevrad elifsuri, paraboluri Rarebi, romelTa sayrdenebis si-

maRle daaxloebiT 2.5_3.0 m-s Seadgenda. sarwyavi arxebis mowyobis am progresuli 

meTodis aTvisebis pionerad iTvleba saqarTvelo, romelic garkveulwilad dain-

teresebuli iyo imiT, rom arxebis trasebi naklebad yofiliyo damokidebuli us-

wormasworo adgilmdebareobaze. 

XX saukunis 70-ian wlebSi Catarda asawyobi rkinabetonis konstruqciebis 

unifikacia wyalsameurneo mSeneblobisaTvis. Rarebis mravalferovani konstruqci-

ebidan, rogorc ufro teqnologiuri warmoebasa da montaJis dros, SerCeul iqna 

ЛР markis (ЛР-4, ЛР-6, ЛР-8, ЛР-10) da, Sesabamisad, oTxi zomis (40, 60, 80 da 100 sm 

siRrmis) paraboluri Rarebi. sayrdenebad gamoyenebuli iyo ximinjebi, saZirkvle-

biani dgarebi da sayrdeni filebi. aRsaniSnavia, rom saqarTvelos pirobebSi upi-

ratesoba eniWeboda dgarebsa da filebs. 

80-iani wlebis dasawyisSi „saqsaxwyalproeqti“ (amJamad, ss „saqwyalproeqti“), 

rogorc wamyvani organizacia, axorcielebda Raruli arxebis daproeqtebis, war-

moebisa da eqspluataciis gamocdilebis ganzogadebas [6]. samuSao procesSi gai-

rkva, rom eqspluataciaSi myofi arxebis nawilis gamtarunarianoba SedarebiT nak-

lebi iyo saproeqto mniSvnelobaze, rac iwvevda wylis gadmoRvras zogierT sayr-

denze. es faqti SeiniSneboda rogorc kritikulze meti (amierkavkasiaSi), aseve kri-

tikulze naklebi qanobis (Sua aziaSi) SemTxvevaSic. am arxebis nivelirebam gamo-

avlina mizezi. es iyo sayrdenebis (dgarebisa da filebis) araTanabari jdoma. ara-

Tanabrobis sidide aRwevda 5-6 sm-s (saSualo mniSvneloba _ 3-4 sm-s), rac Seesa-

tyviseboda Raruli arxebisaTvis miRebuli mSrali maragis sidides. jdoma gamo-

wveuli iyo an sayrdenebis fuZis arasaTanado (arasakmarisi) gamkvrivebiT, an Rare-

bis pirapirebidan wylis gaJonviT, ris Sedegadac mkveTrad icvleboda fuZis gru-

ntis meqanikuri maxasiaTeblebi [7].  

zemoaRniSnulidan gamomdinare, gakeTda daskvna, rom gamtarunarianobis Sem-

cireba sayrdenebis maqsimaluri jdomis adgilebSi xdeba wylis donis momatebis 
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gamo (Rarebis bortebTan SedarebiT) Raruli arxis sruli Sevsebisas (nax. 1). am 

daskvnis mixedviT, rekomendacia gaewia Rarebis SerCevis mrudebis koreqtirebas 

maTi Semcirebuli gamtarunarianobis gaTvaliswinebiT.  

 

 
 

nax. 1. gamtarunarianobis Semcirebis sqema `cocxali kveTis~ Semcirebisas 

 

SemdgomSi gairkva, rom wylis gadmoRvra xdeba aramarto Raris maqsimaluri 

Sevsebis dros da, rac yvelaze sainteresoa, gadmoRvris adgili SeiZleba sulac 

ar emTxveodes sayrdens da iyos misgan ramdenadme moSorebuli dinebis mimarTu-

lebiT. 

samuSaos Cabarebis miuxedavad, problemis gadawyvetaze muSaoba grZeldeboda 

mravali wlis ganmavlobaSi. saqmeSi CaerTvnen saqarTvelos hidroteqnikisa da me-

lioraciis samecniero-kvleviTi institutis (axlandeli saqarTvelos teqnikuri 

universitetis c. mircxulavas saxelobis wyalTa meurneobis instituti) mecniere-

bic. xangrZlivi savele dakvirvebebis Sedegad gamovlinda Semdegi kanonzomiere-

bebi: 

 wyali SeiZleba gadmoiRvaros Raris aranakleb 60 %-iT Sevsebisas;  

 gadmoRvrili wylis moculoba miT ufro metia, rac ufro didia sayrdenis 

jdoma;  

 wylis gadmoRvra ZiriTadad SeiniSneba maSin, roca Raris qanobis mniSvne-

loba axlos aris kritikulTan (sxva SemTxvevSi gadmoRvra xdeba iSviaTad 

_ mxolod maSin, Tu sayrdenis jdoma aRwevs saSualoze met sidides). 

am kanonzomierebebis analizisa da ganmeorebiTi nivelirebiT miRebuli masa-

lebis detaluri Seswavlis Sedegad SesaZlebeli gaxda gadmoRvris (Raruli ar-

xebis gamtarunarianobis Semcirebis) namdvili mizezebis dadgena.  

rogorc cnobilia, Raris sigrZea 6.0 m. calkeuli sayrdenebis jdoma 1.0 sm-iT 

iwvevs mimdebare Rarebis qanobis Secvlas 0.00167-iT, sayrdenis jdoma Δh sidideze 
ki _ mimdebare Rarebze arxis io qanobis cvalilebas i1 da i2 sididemde, rac zog 

SemTxvevaSi SeiZleba arxis qanobs SevadaroT (nax. 2). 

aRsaniSnavia, rom arxis damjdari sayrdenis monakveTze qanobis Semcireba 

ukuqanobis mniSvnelobamde iwvevs gamtarunarianobis Semcirebas da nakadis siRr-

mis gazrdas [8], romelic SeiZleba sayrdenis jdomis sididisagan sagrZnoblad ga-

nsxvavdebodes (nakadis siRrme SeiZleba gaizardos ufro didi zomis Rarze gada-

svlis aucileblobamde). 
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nax. 2. gamtarunarianobis Semcirebis sqema Raris qanobis Semcirebisas 

 

rodesac Raruli arxis qanobis mniSvneloba axlosaa kritikulTan, sayrdenis 

jdomis dros wina Raris qanobis gazrdisa da momdevno Raris qanobis Semcirebis 

gamo xdeba erT-erTi Raris qanobis Secvla kritikulTan mimarTebaSi (nax. 3), rac 

cvlis wylis dinebis xasiaTs [9]. 

 

 
 

nax. 3. gamtarunarianobis Semcirebis sqema RarSi hidravlikuri naxtomis dros 

 

cnobilia, rom mZafri da wynari dinebebis SeuRleba xdeba hidravlikuri nax-

tomis saxiT [10] urTierTdakavSirebuli SeuRlebuli siRrmeebiT: 

h
h h

h
,

            

3

kr
0 5 1 8 1  da 

h
h h

h
,

            

3

kr
0 5 1 8 1 , 

sadac h da h  aris hidravlikuri naxtomis SeuRlebuli siRrmeebi; 

hkr  _ nakadis kritikuli siRrme. 

marTlac, rac ufro metia sayrdenis jdoma, miT ufro metia qanobis mniSvne-

lobebis sxvaoba da kidev ufro meti unda iyos hidravlikuri naxtomis meore Seu-

Rlebuli siRrme da, Sesabamisad, wylis gadmoRvrili Sris sididec. 

wylis mcire xarjebis SemTxvevaSi, rodesac arxis Sevseba naklebia 60 %-ze, 

da meore SeuRlebuli siRrmis mniSvneloba ZiriTadad ar aRemateba Raris (gansa-

kuTrebiT ЛР-8 da ЛР-10 Rarebis) gabaritebs, wylis gadmoRvra ar xdeba. 

Tu Raruli arxis qanobi SesamCnevad gansxvavdeba kritikulisagan, sayrdenis 

jdoma ar gamoiwvevs wylis dinebis xasiaTis Secvlas da nakadis SeuRleba damj-
dar sayrdenze iqneba naxtomis gareSe. sayrdenis Semdeg RarSi dinebis siRrmis 

zrda SeiZleba kompensirdes mSrali maragiT. wylis gadmoRvra mosalodnilia, Tu 

sayrdenis jdoma mniSvnelovania.  

dabolos, wylis gadmoRvris adgili damokidebulia hidravlikuri naxtomis 

saxeze. magaliTad, roca naxtomi Setborili an daZirulia, wylis gadmoRvra Sei-

Zleba moxdes sayrdenze, xolo Tu naxtomi gandevnilia _ wylis gadmoRvris adgi-

li dacilebulia qanobis Secvlis adgilidan naxtomis sigrZiT. 
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daskvna 

 Raruli arxebis eqspluataciis procesSi xdeba sayrdenebis araTanabari jdo-

ma, rac gamowveulia an sayrdenis fuZis arasaTanado gamkvrivebiT, an wylis 

gaJonviT Rarebis pirapiridan; 

 sayrdenebis araTanabari jdomis gamo icvleba Rarebis qanobi _ wina Raris 

qanobi izrdeba, xolo momdevnosi _ mcirdeba;  

 miwodebuli xarjis Semcireba da Raruli arxebidan wylis gadmoRvra xdeba 

momdevno Raris qanobis Semcirebis da wylis siRrmis zrdis an hidravlikuri 

naxtomis saxiT mZafri da wynari nakadebis SeuRlebis Sedegad;  

 jdomis Tavidan asacileblad Raruli arxebis mSeneblobis dros mkacri kon-

troli unda gaewios sayrdenebisaTvis fuZis xarisxovan momzadebas. eqsplu-

ataciis procesSi aucilebelia mudmivi dakvirveba Rarebis pirapirebis mdgo-

mareobaze wylis gaJonvis gamosaricxad. 
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REASONS OF FLUMES CONDUCTIVITY REDUCTION 
E. Kechkhoshvili, H. Maglamian  
(Ts. Mirtskhulava Water Managment Institute of the Georgian Technical University,  
GSC `Georgian Water Progect~ ) 

 
Resume: The article involves brief history of flumes implementation and assimilation, explains their 

advantages for conditions in Georgia in comparison with other types of channels. There is reviewed the issue 
of flumes conductivity reduction in the process of operation compared with the design calculation, that is 
caused by uneven sagging of supports (stands and slabs) and related changes of inclination of certain flumes. 
There is explained the reason of water overflow from the flumes, related with increasing of the flow depth in 
the next flume due to the new, reduced inclination or increasing of the second sequent depth in the conditions 
of a hydraulic jump in comparison with the corresponding size of the flume. There are given recommen-
dations for elimination of the reasons for differential sagging of the supports, as in the process of constru-
ction, so in the process of operation.  

 
Key words: conductivity reduction; differential sagging; filling of flumes; flumes; hydraulic jump in-

clination change; sequent depth; water overflow. 
 
 
 
 

АГРОИНЖЕНЕРИЯ 
 

 

ПРИЧИНЫ УМЕНЬШЕНИЯ ПРОПУСКНОЙ СПОСОБНОСТИ ЛОТКОВЫХ 
КАНАЛОВ 

Кечхошвили Э. М., Магламян Г. Р. 
(Институт водного хозяйства им. Ц. Мирцхулава Грузинского технического университета, ОО 
`ГРУЗВОДПРОЭКТ~) 

 

Резюме. Приведена краткая история внедрения и освоения лотковых каналов. Описаны их пре-
имущества для условий Грузии по сравнению с другими видами каналов. Расмотрены причины 
уменьшения пропускной способности эксплуатируемых лотковых каналов по сравнению с проек-
тными расчётами, что вызвано неравномерной просадкой опор (стоек и плит) и связанным с этим 
изменением уклона отдельных лотков. Объяснены причины перелива воды через борта лотков, свя-
занные с увеличением глубины потока в последующем лотке из-за нового, уменьшённого уклона, или 
превышением второй сопряжённой глубины в условиях гидравлического прыжка по сравнению с 
соответствующим габаритом лотка. Даны рекомендации для исключения неравномерной просадки 
опор как при строительстве лотковых каналов, так и в эксплуатационных условиях. 

 

Ключевые слова: гидравлический прыжок; заполнение лотков; изменение уклона; лотковые 
каналы; неравномерная просадка; перелив воды; сопряжённые глубины; уменьшение пропускной 
способности. 


