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winamdebare meToduri miTiTebebi warmoadgens saqarTvelos 

teqnikuri universitetis hidravlikisa da hidroeleqtrosadgurebis 

kaTedris mier 1980 wels gamocemuli meToduri saxelmZRvanelos 

”dabal da saSualodawnevian wyalmimReb nagebobaTa saTave kvanZis 

hidravlikuri gaangariSeba” (Semdgeneli n. quTaTelaZe) gadamuSavebul 

da Sevsebul variants. 

naSromSi ganxilulia kerZo konkretuli amocana 

dabaldawnevian wyalmimReb nagebobaTa saTave kvanZis dasagegmareblad 

da misi amoxsnis meTodi. 

meToduri miTiTebis mizania hidroteqnikuri specialobis 

studentebisaTvis hidronagebobaTa kompleqsis hidravlikuri 

gaangariSebis Cvevebis gamomuSaveba, agreTve, im xerxebis gacnoba, 

romelTa saSualebiTac SesaZlebeli gaxdeba saTave nagebobaTa kvanZis 

uxelsayrelesi variantis SerCeva da mis SemadgenlobaSi Semavali 

elementebis racionaluri dagegmareba. 

 

 

 

 

 

 

recenzenti: t.m.d. sruli profesori z. gedeniZe 
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sakurso samuSaos mizani 

 

mTisa da mTispira tipis mdinareze saWiroa dagegmardes dabali 

an saSualo dawneviani wyalmimReb nagebobaTa saTave kvanZi, romelic 

udawneo derivaciis an magistraluri arxsadenis saSualebiT wyals 

miawvdis momxmarebels (hidroeleqtrosadgurs, sairigacio an 

wyalmomaragebis obieqtebs). 

sakurso samuSaos mizania gamoumuSaos hidrosainJinro 

departamentis studentebs hidronagebobaTa kompleqsis hidravlikuri 

gaangariSebis Cvevebi, agreTve saTave nagebobaTa kvanZis 

uxelsayrelesi variantis SerCeva da mis SemadgenlobaSi Semavali 

elementebis racionaluri dagegmareba. 

kaSxalian wyalmimReb nagebobaTa saTave kvanZis praqtikaSi 

gavrcelebuli varianti Sedgeba #1 naxazze naCvenebi ZiriTadi 

elementebisagan. 

 

nax. #1 
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wyalmimReb nagebobaTa saTave kvanZis hidravlikuri gaangariSeba 

moicavs Semdeg ZiriTad sakiTxebs:  

1. xarjis mrudis agebasa da DdoneTa (horizontebis) dagdenas 

damaxasiaTebeli xarjebisaTvis  mdinaris kveTSi, dasagegmarebeli 

kaSxalis YRerZis gaswvriv bunebriv pirobebSi. 

2. kaSxalis miRebuli variantis Sesabamisad wyalsagdeb nagebobaTa 

tipisa da konstruqciuli zomebis dadgenas. 

3. biefebis SeuRlebis xasiaTis gamorkvevas da mZafri nakadis  

energiis Camqrob mowyobilobaTa hidravlikur gaangariSebas. 

4. qveda biefSi hidravlikuri naxtomis gandevnis maqsimaluri sigrZis 

dadgenas. 

5. saderivacio an magistralur arxsadenSi normaluri siRrmisa da 

saSualo siCqaris dadgenas da siCqaris miRebuli mniSvnelobis 

Semowmebas arxsadenis kedlebis garecxvisa da Sewonili natanis 

daleqvis SesaZleblobis gaTvaliswinebiT. 

6. wyalmimRebis, arxsadenis regulatorisa da gadasasvleli ubnis 

angariSs. 

7. mdinaris fskeruli natanis damWeri (gamrecxi) galereebis 

hidravlikur angariSs da zogierT sxva sakiTxebs, romlebic 

wamoiWrebian samuSaos Sesrulebis procesSi. 
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mocemulia: 

 

nax. #2 

 

1. mdinaris kalapotis ganivi kveTis profili dasagegmarebeli 

      kaSxlis RerZis gasworze; 

2. trapeciuli kveTis mqone arxis ganivi kveTis prifili 

3. mdinaris kalapotis sigane 0.70B  m. 

4. mdinaris katastrofuli Setborili horizontis niSnuli  

      307.0 .k.S.h   

5. mdinaris normaluri Setborili horizontis niSnuli 

      305.7 .n.S.h   

6. mdinaris kalapotis fskeris umciresi niSnuli 300.0 f.u.n.   

7. mdinaris katastrouli xarji 00Q 7 katQ   m3/wm 

8. mdinaris kalapotis saSualo qanobi 0.002I  

9. kalapotis xorklianobis (simqisis) koeficienti 03.0n  
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10. wyalmimRebis saangariSo xarji Q  arxwyalmQ  70QQ  m3/wm 

11. trapeciuli kveTis arxsadenis fuZis sigane B 0.30 b m. 

12. arxsadenis ferdos daxris koeficienti 2.1 ctgm  

13. arxis fskeris qanobi 0.0014I  

14. arxis mosaxvis xorklianobis (simqisis) koeficienti 011.0n  arxQ  

 

angariSi: 

 

 

1. mdinaris xarjis mrudis ageba dasagegmarebeli kaSxlis 

gasworze-kveTSi (bunebriv pirobebSi) 

 

mdinaris xarjis  hf QQ  mrudis ageba saSualebas gvaZlevs 

davadginoT wylis donis cvalebadoba mdinaris xarjis cvlilebis 

mixedviT nagebobis mier mdinaris Setborvamde. 

 gaangariSebisaTvis vsargeblobT Sedegi cnobili formulebiT: 

vQ                                                    (1) 

Ricv                                                 (2) 

sadac, c Sezis koeficientia da mas vangariSobT pavlovskis 

formuliT: 

yR
n

c
1

  
                                                                        

(3) 

aq  RQ  – hidravlikuri radiusia 

        nQ  – kalapotis xorklianobis koeficienti 

 xarisxis maCvenebeli yQ  SeiZleba viangariSoT formulebiT: 

                       ny 5.1  ,   roca 
   

1.0R Q  m
  

da                                                    
                                      (4) 

               ny 3.1 ,    roca 
   

1.0R Q m    
                                        

 

an uSualod davadginoT cxrilidan (2. Киселев П.Г.) danarTi #1. 
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 xarjis mrudis asagebad winaswar unda davuSvaT mdinareSi hQ  

siRrmis rigi mniSvnelobebi da zemoTmoyvanili formulebis 

saSualebiT gamovTvaloT mdinaris saTanado hidravlikuri elementebi 

da Sesabamisi xarjebi (nax. #3). 

 

 

nax. #3 

 

angariSis msvleloba moyvanilia N1 cxrilSi: 

                                                          cxrili #1 

hQ  

(m) 

BQ  

(m) 

Q  

(m2) 

Q  

(m) 


R (m) 

i  Ri  

(m0.5) 

 c  

(m0.5/wm) 

Ricv   

(m/wm) 

vQ   

(m3/wm) 

1 18 12.0 21 0.57 0.002 0.034 29.0 1.0 12.0 

2 26 34.0 32 1.06 0.002 0.046 33.8 1.55 53.0 

3 36 65.0 45 1.44 0.002 0.054 36.34 2.0 130.0 

4 44 105.0 56 1.88 0.002 0.061 38.4 2.34 246.0 

5 52 153.0 67 2.28 0.002 0.068 39.9 2.71 415.0 

5.7 60 192.0 77 2.49 0.002 0.071 40.6 2.88 553.0 

300.0 

302.0 

301.0 

303.0 

304.0 

305.0 

307.0 

306.0       

 

 

 

 

305.7 

70 

62 
60 

52 

44 

36 

26 

6 

18 

 B 

▼k.S.h. 

▼n.S.h. 

▼f.u.n. 
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6 62 210.0 80 2.62 0.002 0.072 41.0 2.95 620.0 

7 70 276.0 91 3.03 0.002 0.078 41.9 3.27 903.0 

 

cxrilSi mdinaris kalapotis B siganeebs nebismier daSvebul h 

siRrmeze viTvliT milimetrul badeze daxazuli mdinaris kalapotis 

naxazidan, ω farTobebs – trapeciis farTobis formuliT. xolo χ 

svel perimetrs – mdinaris B siganes sxvadasxva h siRrmeze vumatebT 1,5 

m.-s marcxnidan da 1,5 m.-s marjvnidan daaxloebiTi sizustisaTvis, 

romelic akmayofilebs studentis sakursos naSromis dones.  

cxrilis monacemebis safuZvelze aigeba xarjis mrudi  hf QQ , 

romliTac ganisazRvreba  katQQ xarjis Sesabamisi siRrme qveda biefSi 

hb (nax. #4). amave mrudis saSualebiT SegviZlia ganvsazRvroT 

mdinaris nebismieri xarjis Sesabamisi siRrme saTave nagebobis qveda 

biefSi. 

 

 

 

nax.N#4 

 

100 200 300 400 500 600 700 800 900    Q  

(m3/wm) 
0 

1,0 

2,0 

3,0 

4,0 

5,0 

6,0 

7,0 

h (m) 

hb=6.3 m 

8,0 
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2. kaSxlis farebiani nawilis wyalgamtari frontis siganis 

gaangariSeba 

 

kaSxlis win daleqili natanis perioduli garecxvis mizniT, 

agreTve wyaldidobis maqsimaluri xarjebis didi nawilis 

gatarebisaTvis mizanSewonilia kaSxalSi moewyos dabalzRurbliani 

farebiani nawili (nax. #5). 

 

nax. #5 

Cvens SemTxvevaSi mizanSewonilad CavTvaleT kombinirebuli 

tipis kaSxlis ganxorcieleba, dabalzRurbliani farebiani nawiliTa 

da praqtikuli profilis Tavisufali wyalsaSvebiT saketebis gareSe. 

grZeli sadawneo frontis SemTxvevaSi umjobesia minimaluri 

raodenobis farebis dayeneba da kaSxlis yru nawilis gaTvaliswineba. 

ukanaskneli metwilad warmoadgens betonis kaSxals. aseTi 

gadawyvetis SemTxvevaSi, cxadia, Tavisufali wyalsaSvebis Txemis 

niSnuli unda Seesabamebodes normaluri Setborvis dones. Aamis 

Sedegad Warbi wylis gadagdeba qvemo biefSi moxdeba avtomaturad da 
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Tavidan iqneba acilebuli ZiriTadi safare xvretebis xSiri Caketva-

gaReba da masTan dakavSirebuli wylis danakargebi. usaketebo 

Tavisufali wyalsaSvebis gamoyeneba ekonomiur gadawyvetad unda 

CaiTvalos. 

gamrecxi farebi (rabi) unda moewyos mdinaris im napirze, sadac 

ganlagebulia wyalmimRebi, raTa misi e.w. `gegmiuri garecxvis~ dros 

wyalmimRebis zRurbls aacilos nagebobis zeda biefSi moZravi 

fskeruli natanis garkveuli nawili. 

hidravlikuri gaangariSebis ZiriTadi mizania gamrecxi xvretebis 

gamtarobis unaris gansazRvra mdinareSi katastrofuli xarjis 

gavlis dros, rodesac es xvretebi mTlianad aris gaRebuli. gamrecxi 

xvretebis jamuri saorientacio (bgamr.) dadgenisaTvis saWiroa 

winaswari gaangariSebis Catareba gamomdinare im pirobidan, rom man 

uzrunvelyos katastrofuli xarjis daaxloebiT 60-70%-is gatareba. 

faris mTlianad awevis SemTxvevaSi, anu gamrecxi xvretis 

mTliani gaRebisas kaSxlis flutbetis is nawili, romelzec 

uSualod gadadindeba wyali, hidravlikuri TvalsazrisiT ganixileba 

rogorc farTozRurbliani wyalsaSvi gverdiTi kumSviT (nax. #6). 

 

nax. #6 
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daproeqtebis dros pirvel rigSi unda gamovarkvioT wyalsaSvis 

daZirulobis piroba. wyalsaSvi SeiZleba CaiTvalos dauZiravad, Tu 

dakmayofilebulia Semdegi piroba: 

Phh  b''                               (5) 

sadac ` ''h ` aris wyalsaSvis zRurblze gadadinebuli nakadis 

hidravlikuri naxtom-talRis meore SeuRlebuli siRrme; 

bh  aris katastrofuli xarjis gavlis SemTxvevaSi Sesabamisi 

siRrme qveda biefSi (nax. #4); bh =6,3 m. 

P  aris zRurblis SemaRleba qveda biefis fskeris niSnulidan. 

P  (0   1,5 m.), aviRoT P  1 m.  

nakadis kaSxalTan modinebis siCqare 

                                54.2
276

700Q


kat

kat


oV m/wm. 

sadac kat  aris zeda biefSi katastrofuli Setborili horizontis 

k.S.h.  Sesabamisi mdinaris cocxali kveTis farTobi. 

dawneva zRurblze oH  modinebis siCqaris gaTvaliswinebiT: 

                
g

v
HH o

o
2

2


                (6) 

                                              33.6
81.92

54.21
6

2





oH  m.                  

aq H  = ( k.S.h. ) – ( zR. ) = 307,0 – [(300 + 1)] = 6,0 m. aris 

geometriuli dawneva zRurblze. 

da   = 1,0  1,1               aviRoT   = 1.0 

im SemTxvevaSi, rodesac dakmayofilebulia (5) piroba e.i. gvaqvs 
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dauZiravi gadadinebis SemTxveva, kaSxlis farebiani nawilis 

wyalgamtari frontis efeqturi (SekumSuli) sigane bc SeiZleba 

viangariSoT farTozRurbliani dauZiravi wyalsaSvebis xarjis 

formulidan: 

2

3

2 oHgm

Q

c
b



                                          (7) 

xolo wyalgamtari frontis sruli geometriuli sigane - Semdegi 

gamosaxulebiT: 

oc Hnbb  1.0                                       (8) 

aq  Q=Qfar aris kaSxlis farebiani nawilis Sesabamisi wyaldidobis 

saangariSo xarji. Cven SemTxvevaSi aviRoT 60%. 

Qfar=0,6 × Qkat =0,6×700 = 420 m3/wm 

m - aris wyalsaSvebis xarjis koeficienti, igi damokidebulia 

siCqaris koeficientis sidideze da ganisazRvreba cxrili #2-dan. 

Cvens SemTxvevaSi aviRoT m = 0,34 

                                                          cxrili #2 

m 0,385 0,380 0,370 0,360 0,350 0,340 0,330 0,320 0,310 0,300 

φc 1 0,987 0,968 0,951 0,936 0,923 0,912 0,900 0,891 0,881 

 

nakadis gverdiTi  kumSvis pirobebSi siCqaris koeficienti unda 

miviRoT 

φ = φc–s toli. (3. Агроскин И.И. gv. 298, 304) 

n - gverdiT kumSvaTa ricxvi (xSirad igi etoleba 

daproeqtebuli malebis gaorkecebul ricxvs). Cvens SemTxvevaSi 
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aviRoT ori fari e.i. gaorkecebul ricxvi n = 4 

ξ aris burjis Tavis formis koeficienti. aviRoT ξ=0,75.                        

yvelaferi es SevitanoT (7) da (8) formulebSi. miviRebT: 

           5.17

33.681.9234.0

420

2

3





c

b  m.  

xolo     4.1933.675.041.05.17 b  m.                              

aviRoT 2 fari, TiToeuli faris malis sigrZe 10,0 m. 

                  10
2

20
1 

n

b
b  m.  

saqarTvelos hodroteqnikuri mSeneblobis praqtikaSi xSirad 

vxvdebiT 8   14 m. siganis wyalsaSveb xvretebs.  

kaSxlis farebiani nawilis friad sapasuxismgeblo elements 

warmoadgens Sualeduri burjebi, romlebic wyalsaSveb fronts yofen 

calkeul malebad. burjebis konstruqcia da mTavari zomebi 

damokidebulia saketebisa da amwe meqanizmebis tipze, samomsaxuro da 

savali xidebis zomebze, fuZis yamirebis xasiaTze da sxva. rogorc 

wesi, burjebze modis meti datvirTva, vidre kaSxlis flutbetze, 

amitom burjebi gamoiyofa flutbetisagan specialurad damuSavebuli 

nakerebis meSveobiT. burjebis saZirkvelSi ewyoba specialuri 

momzadeba. 

burjebis sisqe im kaSxlebSi, romelTa dawnevaa 20 – 30 m. aiReba 

2 – 2,5 metri, xolo naklebi dawnevis SemTxvevaSi 1 – 1,5 metri. Cvens 

SemTxvevaSi aviRoT δ = 1,5 m. 
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3. gamrecxi rabis xvretis iseTi gaRebis dadgena, rodesac 

adgili aqvs qveda biefSi nakadis hidravlikuri naxtomis 

maqsimalur gandevnas 

 

nakadis yvelaze araxelsayrel SeuRlebas nagebobis qveda 

biefSi hidravlikuri naxtomis maqsimaluri gandevnis TvalsazrisiT, 

umetes SemTxvevaSi adgili aqvs ara katastrofuli xarjis gavlis 

dros mdinareSi (rodesac mTlianad gaRebulia kaSxlis yvela 

wyalgamtari xvreti), aramed kaSxlis eqspluataciis romelime 

Sualeduri reJimis dros. magaliTad, wylis gatarebisas qveda biefSi 

mxolod erTi gamrecxi xvretis saSualebiT. 

imisaTvis, rom sworad SevarCioT wyalsacemi mowyobilobis 

zomebi, saWiroa moiZebnos saketis gaRebis is a* simaRle, romlis 

drosac adgili eqneba hidravlikuri naxtomis maqsimalur gandevnas 

qveda biefSi. 

biefebis SeuRlebis yvelaze araxelsayreli pirobebis 

gamorkvevas didi mniSvneloba eniWeba, rogorc teqnikuri (nakadis 

energiis Caqroba, wyalsacemis mopirkeTeba da gamagreba hidravlikuri 

naxtomis gandevnis ubanze da sxv.), aseve ekonomiuri TvalsazrisiTac 

(nax. #7). 

 
nax. #7 
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nagebobis qveda biefSi hidravlikuri naxtomis maqsimalur 

gandevnas adgili eqneba maSin, rodesac bhhc  '  sxvaoba faris 

sxvadasxva simaRleze awevisas miaRwevs maqsimalur mniSvnelobas. 

gamrecxi xvretis faris awevis simaRle aRvniSnoT a-Ti, xolo 

faris aweva, romlis drosac adgili aqvs hidravlikuri naxtomis 

maqsimalur gandevnas a*-iT da Sesabamisi xarji Q*-iT.  

faridan gamodinebuli nakadis SekumSul kveTSi hc siRrmis 

SeuRlebuli siRrme hc' ganisazRvreba Semdegi formuliT: 

 













 1

8
15.0'

3

2

c

cc
gh

q
hh                           (9) 

sadac,             ahc                                              (10) 

aq   aris nakadis vertikaluri kumSvis koeficienti. igi 

SegviZlia davadginoT faris fardobiTi awevis 
H

a
 mixedviT (2. Киселев 

П.Г.) danarTi #2.  

q - faridan gamodinebuli nakadis xvedriTi xarji. igi 

iangariSeba formuliT: 

 coc hHgh
b

Q
q  2

xvrt

                      (12) 

sadac φ aris saketis qveSidan gamodinebuli nakadis siCqaris 

koeficienti da tolia φ=0,90 (2. Киселев П.Г.), oH  – zRurblze mosuli 

dawneva n.S.h. -is dros mdinaris mosvlis siCqaris gaTvaliswinebiT. 

g

v
HH o

o
2

2


  

aq H  = ( n.S.h. ) –[( Pf.u.n.) ] = 305,7 – 301 =4,7 m.   
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kaSxalTan nakadis modinebis siCqare 
z.b.

Q
vo  ., sadac z.b. aris 

nakadis cocxali kveTis farTobi zeda biefSi ( n.S.h. ) –is dros.  

z.b. = 192 m2, xolo 

              210
2

420

2


farQ
Q  m3/wm 

         21
102

420

2





gamr

far

b

Q
q  m2/wm 

              09.1
192

210


z.b.

Q
vo m/wm 

             76.406.07.4
81.92

09.11
7.4

2





oH m. 

hidravlikuri naxtomis maqsimaluri gandevnis Sesabamisi faris 

awevis simaRlisa (a*) da xarjis (Q*) gaangariSebisaTvis saWiroa 

faris awevis rigi mniSvnelobebis daSveba (a=10%, 15%, 20%, 25% da a.S.) 

da TiToeuli maTganis Sesabamisi hidravlikuri elementebis 

gansazRvra me-3 cxrilSi moyvanili TanmimdevrobiT. 

                                                              cxrili #3 

N  
a  

(m) 
H

a
   ahc  

(m) 

q  

(m2/wm) 

Q  

(m3/wm) 

'ch  

(m) 

bh  

(m) 

bhhc  '  

(m) 

1 2 3 4 5 6 7 8 9 10 

1 0.47 0.10 0.615 0.29 2.44 24.4 1.90 1.25 0.65 

2 0.705 0.15 0.617 0.43 3.57 35.7 2.24 1.58 0.66 

3 0.94 0.20 0.620 0.58 4.73 47.3 2.53 1.86 0.67 
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4 1.175 0.25 0.622 0.73 5.84 58.4 2.74 2.06 0.68 

5 1.41 0.30 0.625 0.88 6.91 69.1 2.91 2.22 0.69 

6 1.645* 0.35 0.628 1.03* 7.93* 79.3* 3.05* 2.35 0.70* 

7 1.88 0.40 0.631 1.19 8.96 89.6 3.16 2.5 0.66 

8 2.115 0.45 0.637 1.35 9.94 99.4 3.246 2.62 0.63 

9 2.35 0.50 0.645 1.52 10.91 109.1 3.31 2.72 0.59 

10 2.6 0.55 0.652 1.7 11.85 118.5 3.34 2.85 0.49 

 

wylis siRrme qveda biefSi hb faris nebismieri gaRebisaTvis (a) 

da xarjisaTvis (Q) aiTvleba qveda biefis xarjis mrudidan (nax. #4). 

me-3 cxrilis monacemebis mixedviT aigeba grafikebi  af1 Q  da 

 Qf2 Q . aRniSnuli grafikebis saSualebiT ganisazRvreba (nax. #7) a*  

da Q* sidideebi. 

 

nax. #8 

 

   a 
(m) 

3,0 

2,5 

2,0 

1,5 

1,0 

0,5 

0,2 0,4 0,6 Δ (m) 
 

0 

40 

20 

60 

80 

100 

120 

Q 
(m3/wm) 

 

1.0 Δ (m) 
 

0 0,8 1,0 0,2 0,4 0,6 0,8 
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4. kaSxlis wyalsaSviani nawilis hidravlikuri gaangariSeba 

 

kaSxalis wyalsaSvianma nawilma qveda biefSi unda gaataros 

katastrofuli xarjis nawili. 

               21070420700  wyalmimRfarkatwyalsaS QQQQ m3/wm 

Cven avirCieT praqtikuli profilis wyalsaSvebi, nax.#6 

romelzec gadadinebuli wylis SemTxvevaSi igi ganixileba, rogorc 

praqtikuli profilis kaSxali gverdiTi kumSviT. aseTi kaSxali 

xorcieldeba betoniT da misi profilis moxazuloba aigeba kriger-

oficerovis koordinatebis mixedviT (1. Чугаев Р.Р. gv. 437). 

 

nax. #9 

praqtikuli profilis wyalsaSviani kaSxali ori gamrecxi 

xvretiT sxva tipis kaSxlebTan SedarebiT ekonomiuria da kargad 

pasuxobs zeda biefis formirebisa da natanis moZraobis xelsayrel 

reJims, magram misi gamoyeneba SesaZlebeli xdeba mxolod maSin, 

rodesac kalapotis frontis sigane kaSxlis gasworze (RerZze) aris 

sakmarisi mdinaris katastrofuli xarjis gadasagdebad nagebobis 

qveda biefSi. amrigad, kaSxlis aRniSnuli tipi miiReba im SemTxvevaSi 

Tu katastrofuli xarjis dros kaSxlis xvretebis (gamrecxi rabisa 

da kaSxlis wyalSviani nawilis), burjebisa da sanapiro kedlebis 

jamuri sigane ar aRemateba kalapotis siganes (nax. #5) 
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  
1


wyalsaSvgamrkal bbB              (13) 

sadac 
xvrgamr bb 2  

kaSxlis aRniSnuli tipis praqtikuli profilis wyalsaSviani 

nawilis qimis niSnuli unda SeuTavsdeds n.S.h. -s. aRniSnul 

SemTxvevaSi, Tu mdinaris xarji aRemateba wyalmimRebis saangariSo 

xarjs (Qo), Warbi xarji avtomaturad gadaedineba kaSxlis 

wyalsaSviani nawilis zRurblze. 

mdinareSi katastrofuli xarjis gavlis dros praqtikuli 

profilis wyalsaSvze gadadinebuli nakadis fenis maqsimaluri 

simaRle (dawneva) modinebis siCqaris gaTvaliswinebiT tolia 

    63.1
81.92

54.21
7.3050.307

2

22




















g

v
H o

o


n.S.h.-k.S.h.  m. 

aq nakadTan modinebis siCqare igivea rac me-2 punqtSi. 

wyalasSvebis wyalgamtari frontis efeqturi (SekumSuli) sigane 

iangariSeba (7) formuliT 

           46.47

63.181.9248.0

210

2 2

3

2

3










oHgm

Q

c
b

wyalsaS
 m. 

aq m xarjis koeficientia, romelic damokidebulia wyalsaSvebis 

formaze, m=(0.450.48) 

wyalsaSvebis wyalgamtari frontis saerTo sigane ki iangariSeba 

(8) formuliT. 

7.4763.175.021.046.471.0  oc Hnbb   m. 

aq n=2 (wyalsaSvebis gaorkecebuli sidide)  

wyalsaSvze gadadinebuli nakadis xvedriTi xarji 

4.4
7.47

210


wyalsaSv

wyalsaSv

b

Q
q   m2/wm 
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5. nagebobis qveda biefSi mZafri nakadis wynar nakadad 

gardaqmna. wyalsacemi nawilis hidravlikuri gaangariSeba 

 

kaSxlis faris qveS gamodinebuli nakadis qveda biefTan 

SeuRlebis SesaZlo formebis ganxilvisas, garkveul pirobebSi, qveda 

biefSi SeiZleba miviRoT nakadi gandevnili hidravlikuri naxtomiT, 

romelsac aqvs didi damangreveli Zala da SeuZlia gamoiwvios 

kalapotis mniSvnelovani warecxva. aseT SemTxvevaSi saWiroa iseTi 

specialuri nagebobebis mowyoba, romlis saSualebiT SesaZlebeli 

gaxdeba nakadis zedmeti energiis Caqroba da, saboloo jamSi, 

datborili (daZiruli) naxtomis miReba. 

hidromSeneblobis praqtikaSi cnobilia nagebobis qveda biefSi 

mZafri nakadis wynar nakadad gardaqmnis ori ZiriTadi xerxi: 

a) gandevnili hidravlikuri naxtomis uSualod nagebobasTan 

miaxloeba (xorcieldeba xelovnurad, sxvadasxva konstruqciis Warbi 

energiis Camqrob mowyobilobaTa gamoyenebiT-pirsebi, rebokis kbilebi, 

senkovis Zelebi da sxva).  

b) garkveuli siRmis ~wylis baliSis~ Seqmna nagebobis qveda 

biefSi (sadac xorcieldeba mZafri nakadis SeuRleba wynar nakadTan 

srulqmnili Setborili hidravlikuri naxtomis saSualebiT). am 

xerxis mixedviT SeiZleba ganxorcieldes: 

1. kaSxlis wyalsacem nawilSi CaRrmavebuli e.w. wyalsacemi Wa 

2. wyalsacemi kedeli 

3. kombinirebuli wyalsacemi Wa 

Cvens SemTxvevaSi avirCioT wyalsacemi Wis hidravlikuri 

gaangariSebis meTodika, rogorc yvelaze ufro aprobirebuli. 
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nax. #10 

wyalsacemi Wis gaangariSeba gulisxmobs misi iseTi siRrmisa (d0) 

da sigrZis ( l W) dadgenas, romlebic uzrunvelyofen hidravlikuri 

naxtomis datborvas. am pirobis dasakmayofileblad wylis siRrme 

WaSi unda Seadgendes: 

'0 cht                                  (14) 

sadac   aris naxtomis daZirulobis maxasiaTebeli ( ≈1.05), 

'ch  aris Wis fskerze dacemuli nakadis SekumSuli siRrmis 

SeuRlebuli siRrme. 

nakadis SekumSuli siRrme Wis fskerze ganisazRvreba formuliT: 

)(2 0 cc hTghq                          (15) 

sadac 000 HPdT   

ukanasknelis gaTvaliswinebiT (15) SeiZleba Caiweros 

Semdegnairad: 

g

q
hhHPd cc

2
)(

2

2
32

00





                               (16) 

aq q = q * aris faris qvemodan gamodinebuli nakadis saangariSo 

xvedriTi xarji, 

 

P  - zRurblis SemaRleba qveda biefis fskeris donidan, 

n.S.h. 

0l  

1l  
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0H  - dawneva zRurblze mosvlis siCqaris gaTvaliswinebiT. 

siRrmis maragis gazrdis mizniT xSirad ugulebelyofen doneTa 

sxvaobis (Δz) gavlenas; maSin, rogorc sqemidan Cans, Wis siRrme 

gamoiTvleba formuliT: 

bh
hg

qh
hd

c

c

c 


 )1
8

1(
2

'
3

2

0                           (17) 

aq bh  siRrmea qveda biefSi   qbQ  xarjis dros. bh =2.35 m. 

rogorc  (16) da (17) formulebidan Cans, 0d  da ch  

urTierTdamokidebuli sidideebia, amitom (17) gamosaxulebas 

pirdapiri amoxsna ara aqvs da unda mivmarToT TandaTanobiTi 

miaxloebis xerxs. vuSvebT, ra Wis 0d siRrmes, (16) formulidan 

vangariSobT SekumSul ch  siRrmes, xolo ukanasknelis mixedviT (17) 

formulidan vsazRvravT isev 0d -s. gaangariSeba grZeldeba manam, sanam 

daSvebuli da miRebuli siRrmeebi praqtikulad erTi da igive ar 

iqneba. 

1) roca 0d =1 m. 

96.3
81.929.0

93.7
)33.611(

2

2
32




 cc hh  

96.333.8
32
 cc hh  

72.0ch  m 

72.135.2)1
72.081.9

93.78
1(

2

72.0
05.1

3

2

0 



d  m 

2) roca 0d =2 m. 

96.3
81.929.0

93.7
)33.612(

2

2
32




 cc hh  

96.333.9
32
 cc hh  

68.0ch  m 

86.135.2)1
68.081.9

93.78
1(

2

68.0
05.1

3

2

0 



d  m 
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3) roca 0d =1.8 m. 

96.3
81.929.0

93.7
)33.618.1(

2

2
32




 cc hh  

96.313.9
32
 cc hh  

68.0ch  m 

87.135.2)1
68.081.9

93.78
1(

2

68.0
05.1

3

2

0 



d  m 

4) roca 0d =1.87 m. 

96.3
81.929.0

93.7
)33.6187.1(

2

2
32




 cc hh  

96.32.9
32
 cc hh  

68.0ch  m 

87.135.2)1
68.081.9

93.78
1(

2

68.0
05.1

3

2

0 



d  m 

 

amrigad, miviReT Wis siRrme 87.10 d m. 

konstruqciuli mosazrebidan gamomdinare aviRoT: 20 d  m. 

Wis sigrZe:  

naxlll  10                                                  (18) 

sadac 1l  zRurblze gadadinebuli mZafri nakadis Tavisufali frenis 

sigrZea: 

g

y
Vl

2
1                                                          (19) 

aq V  aris nakadis siCqare zRurblis bolos. 

     y  - zRurblis boloSi nakadis centris dacileba Wis fskeridan: 

2
0

h
Pdy                                                       (20) 

     h  - nakadis siRrme zRurblis bolos, 

     naxl - hidravlikuri naxtomis sigrZe : 

'5.4 chl nax                                                        (21) 
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 =0.70.8 Sesworebis koeficienti. 

Tu maragiT davuSvebT, rom zRurblis bolo A-A kveTSi (nax. 

#10) saketidan gamodinebuli nakadis h  siRrme daaxloebiT tolia 

saketis saangariSo gaRebis Sesabamisi SekumSuli 


ch  siRrmis 


 cc hhh  , maSin siCqare zRurblis bolos iqneba: 

h

q
V



                                                         (22) 

7.7
03.1

93.7
V m/wm 

aq 


 cc hhh =1.03 m. 

7.1305.35.4'5.4  chlnax  m. 

4.3
2

03.1
187.1 y  m. 

4.6
81.9

4.32
7.71 


l  m. 

da 7.167.1375.04.60 l  m. 

aqac, konstruqciuli mosazrebidan gamomdinare Wis sigrZe 

miviRoT 

 17Wl  m. 

analogiuri meTodiT xdeba wyalsaSvebze gadadinebuli nakadis 

qveda biefTan SeuRlebis da wyalsacemi nawilis gaangariSeba. Tu 

'

ch aris wyalsaSvebze gadadinebuli saangariSo wyalsaSQ  xarjis 

Sesabamisi SekumSuli ch  siRrmis SeuRlebuli siRrme, xolo bh  - 

wylis siRrme mdinaris kalapotSi amave xarjis dros, maSin SeiZleba 

gamovyoT SeuRlebis sami SemTxveva: 

a) 
'

ch < bh  wyalsaSvze gadmodinebuli nakadis SeuRleba qvemo 

biefTan warmoebs daZiruli naxtomis meSveobiT. am dros sakmarisia 

betonis an qvis wyobis wyalsacemi iatakis mowyoba qveda biefis 

fskeris niSnulze; 
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b) 
'

ch = bh  am dros adgili aqvs SeuRlebis kritikul formas da 

qveda biefi magrdeba wina SemTxvevis analogiurad; 

g) 
'

ch > bh  gadmodinebuli nakadis SeuRleba qvemo biefTan 

warmoebs gandevnili naxtomis meSveobiT da mis dasaZirad saWiro 

xdeba wyalsacemi Wis an kedlis mowyoba.  

am SemTxvevaSi, e.i. roca 
'

ch > bh  saWiroa wyalsacemi Wis mowyoba. 

wyalsacemi Wis siRrme 0d  gaiangariSeba zemoTmoyvanili cnobili 

meTodikiT (16) da (17) formulebiT, xolo Wis sigrZe (18) formuliT. 

Tu mxedvelobaSi miviRebT, rom wyalsaSvebis SemTxvevaSi 1l =0, gveqneba: 

naxll  0                                              (23) 

 

6. trapeciuli kveTis derivaciuli arxsadenis hidravlikuri 

gaangariSeba 

 

derivaciuli arxsadenis normaluri avsebis 0h siRrmisa da B 

siganis saangariSod mocemulia Semdegi hidravlikuri elementebi (nax. 

#11): 

 

nax. #11 

Qarx = Qwyalm= 70 m3/wm                    b0 =3.0 m. 
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m=1,2             i arx=0.0014              narx=0.011 

arxis hidravlikuri elementebi nebismieri h siRrmisaTvis 

ganisazRvreba Semdegi formulebiT: 

mhbB 20  ;       hmhb  0 ; 

2

0 12 mhb  ;     



R ;    

yR
n

c
1

 ; 

Ricv  ;               vQ   

                                                              cxrili #4                                

N  h  B      R  i  c  v  Q  

1 1 5.4 4.2 6.124 0.69 0.0014 86.6 2.69 11.30 

2 1.5 6.6 7.2 7.686 0.94 0.0014 90.0 3.26 23.50 

3 2. 7.8 10.8 9.248 1.17 0.0014 92.8 3.75 40.50 

4 2.5 9.0 15.0 10.810 1.39 0.0014 94.7 4.18 62.70 

5 3 10.2 19.8 12.372 1.60 0.0014 96.5 4.57 90.40 

cxrilis monacemebis safuZvelze aigeba arxsadenis xarjis 

mrudi  hf QQ , romliTac ganisazRvreba Qarx xarjis Sesabamisi 

normaluri siRrme oh  (nax. #12). 

 

 

nax. #12 

65.20 h m 

Q m3/wm 

h (m) 

10 0 

1,0 

1,5 

2,0 

2,5 

3,0 

0,5 

20 30 40 50 60 70 80 90 
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7. wyalmimRebis, regulatorisa da gadasasvleli ubnis 

hidravlikuri gaangariSeba 

 

ganvixiloT Ria tipis gverdiTi wyalmimRebi natandamWeri 

(gamrecxi) galereebiT, regulatori da arxsadenSi gadasasvleli 

ubani (nax. #13). 

 

nax. #13 

gverdiTi wyalmimRebis da regulatoris hidravlikuri 

gaangariSeba CavataroT Semdegi monacemebis mixedviT: wyalmimRebis 

saangariSo xarji Qwyalm, nakadis wyalmimRebTan modinebis siCqare V 

(zeda biefSi normaluri Setborili horizontis dros), horizontis 

niSnuli zeda biefSi ( n.S.h.), wyalmimRebis zRurblis saorientacio 
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simaRle P (kalapotis fskeris umciresi niSnulis, f.u.n.-is mimarT), 

meCxeri (uxeSi) gisos zomebi da daxris kuTxe horizontisadmi. 

wyalmimRebis ganlageba hidrokvanZSi xorcieldeba arsebuli 

rekomendaciebisa da analogebis safuZvelze [1,2,3,7]. wyalmimRebisa da 

mdinaris nakadis RerZebs Soris kuTxe SeiZleba miaxloebiT dainiSnos 

formuliT: 

1

arccos
V

V
S o  

sadac oV  siCqarea mdinareSi 75-85%-iani uzrunvelyofis 

wyaldidobisas, 

1V  - wyalmimRebSi Sesvlis siCqare, aiReba 1-1.5 m/wm farglebSi. 

rogorc praqtikam gviCvena, karg SemTxvevaSi wyalmimRebisa da 

kaSxlis RerZebs Soris kuTxe   1200-is tolia. amitom, Cvenc 

pirobiTad aviRoT 1200-iani kuTxe (nax. #15). 

normaluri Setborili horizontisa da fskeris umciresi 

niSnulebis sxvaobisa da Q0–xarjis mxedvelobaSi miRebiT winaswar 

davniSnoT dawneva (wylis fenis siRrme) wyalmimRebis zRurblis win h, 

romelic konkretuli pirobebis mixedviT SeiZleba icvlebodes 

h=(1.53.0) m. farglebSi, Cven SemTxvvaSi avirCioT h=2 m. maSin 

wyalmimRebis Sesasvleli zRurblis niSnulizR=( n.S.h.)- h = 305.7 – 2 = 

303.7 da 

P=zR - f.u.n.=303.7-300.0=3.7 m. 

aqve unda aRiniSnos, rom P ar iyos 1.5 m.-ze ufro naklebi, 

radgan aseT SemTxvevaSi garTuldeba wyalmimRebis zRurblSi 

natandamWeri (gamrecxi) galereebis mowyoba. 

wyalmimRebis marTkuTxa Sesasvleli kveTis sigane iangariSeba 

formuliT 

vh

Q
b




wyalm
1                     (24) 
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sadac v aris nakadis wyalmimRebTan modinebis siCqare da igi 

dadgenilia winaswar v=(1.01.5) m/wm. Cven SemTxvevaSi miviRoT v=1.2 

m/wm  

Tu SevitanT h-isa da v-s mniSvnelobebs 20-e formulaSi miviRebT: 

83.20
2.12

50
1 


b  m. 

konstruqciul mosazrebaTa safuZvelze unda davadginoT 

wyalmimRebis sigrZe 1l , regulatoris sigane 2b  da sigrZe 2l . es zomebi 

SeiZleba icvlebodes farglebSi: 1l =(1.01.4) 1b ;        2b =(0.50.8) 1b ;   

2l =(1.01.2) 2b  

Cven SemTxvevaSi avirCioT: 

2583.202.11 l  m. 

5.1283.206.02 b  m. 

75.135.121.12 l  m. 

wyalmimRebis Sesasvleli ubani hidravlikuri TvalsazrisiT 

ganixileba, rogorc daZiruli farTozRurbliani wyalsaSvi gverdiTi 

kumSviT. wyalmimRebis saangariSo xarji 

                 10110 '2 hhghbQ c                   (25) 

sadac          
 22 11 







c                      (26) 

da              
g

v
hh

2
'

2

0


                           (27) 

aq   da   koeficientebis mniSvnelobebi SeiZleba ganisazRvros 

Sesabamisad 24-1 da 24-3 cxrilebidan (3. Агроскин И.И. gv. 298, 304) 

Cvens SemTxvevaSi  =0,85,   =0,9E 

#22-e formulaSi CasmiT miviRebT c =0.824 

0Q  xarjis saangariSo formulidan SerCevis gziT SeiZleba 

ganisazRvros wylis siRrme wyalmimRebis zRurblis Sesasvlel 

nawilSi 1h  (nax. #11). 

saangariSo gantoleba gadaiwereba Semdegi saxiT: 
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101

1

0 '
2

hhh
gb

Q

c




            (28) 

 

657.0
81.9283.20824.0

50

2
1

0 



gb

Q

c
 

08.2
62.19

2.11.1
2

2
'

22

0 



g

v
hh


 m 

e.i. 11 08.2657.0 hh   

Tu davuSvebT wyalmimRebis zRurblze 1h = h  wylis siRrmis rig 

mniSvnelobebs, SeiZleba gamovTvaloT saTanado funqciis 

mniSvnelobebi 

   hhhhf  '0                (29) 

roca 1h =1 m 

      04.1108.21657.0   

roca 1h =2 m 

      57.0208.22657.0   

roca 1h =1.8 m 

      95.08.108.28.1657.0   

roca 1h =1.9 m 

      80.09.108.29.1657.0   

roca 1h =1.95 m 

      70.095.108.295.1657.0   

roca 1h =1.97 m 

      655.097.108.297.1657.0   

 

 

e.i. SevarCieT wylis siRrme wyalmimRebis zRurblis Sesasvlel 

nawilSi 1h =1.97 m. 
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amis Semdeg ganisazRvreba wylis vardnili (dawnevis danakargi) 

wyalmimRebis zRurblis win. 

                  1hhz                          (30) 

                  03.097.12 z  m. 

wyalmimRebis meCxer gisoSi nakadis gavliT gamowveuli dawnevis 

adgilobrivi danakargis koeficienti SeiZleba ganisazRvros 

kirSmeris formuliT (2. Киселев П.Г.): 

                             sin
3
4











b

S
gis                                 (31) 

sadac S - aris gisos Reroebis sigane, mm; 

  b - aris gisos Reroebs Soris RreCos sigane; 

  α - gisos Reroebis daxris kuTxe horizontisadmi, α =(75
0
80

0
) ; 

    - gisos Reroebis formis koeficienti, igi ganisazRvreba 3-40 

cxrilidan.… 

avirCioT    S=110 mm;          b=100 mm;          α=80
0;          =1.67 

yvelaferi SevitanoT (27) formulaSi, miviRebT 

                              87.1gis  

dawnevis danakargi ki toli iqneba 

g

v
z

2

2

1  gis                   (32) 

sadac v  - aris nakadis modinebis winaswar SerCeuli siCqare (gisos 

win). 

                      14.0
81.92

2.1
87.1

2

1 


z m. 

amrigad, nakadis siRrme gisos gavlis Semdeg, wyalmimRebis 

Sesasvlel nawilSi iqneba: 83.114.097.1' 111  zhh m. 

wyalmimRebis Sesasvlel ubansa da regulators Soris nakadis 

SeviwrovebiT gamowveuli donis vardnili SeiZleba ganisazRvros 

formuliT: 

                            
2

2

1

2

2
2

2 




g

vv
z                     (33) 
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sadac                      
'11

0

1
hb

Q
v


                         (34) 

 

                        31.1
83.183.20

50
1 


v  m/wm 

 

xolo 2v  siCqare regulatorSi ucnobi sididea da amitom 2z  

vardnilis gansazRvrisaTvis unda mivmarToT TandaTanobiTi 

miaxloebis xerxs. pirvel moaxloebaSi miviRoT  
'1

1

2 hh  , maSin 

              
 

186.2
83.15.12

50
1

2

0

2 






hb

Q
v  m/wm 

da vardnili 
 1

2z  (pirvel miaxloebaSi) iangariSeba (29) formuliT 

              
 

216.0
175.14

31.1186.2 22
1

2 


z  m 

amis Semdeg unda ganvsazRvroT siRrme 2h  meore miaxloebaSi 

           
     1

21

11

2 '' zPhh       da siCqare 
 

 11

22

011

2
hb

Q
v


  

aq 'P  wyalmimRebis Sesasvleli zRurblisa da regulatoris fskeris 

niSnulebis sxvaobaa, aiReba (0.6 1.0m) farglebSi. Semdeg kvlav 

ganisazRvreba 
 11

2z vardnili (meore miaxloebaSi) da siRrme 2h  (mesame 

miaxloebaSi): 
     11

21

111

2 '' zPhh   

avirCioT 'P =0.8m.  

miaxloebis aRniSnuli procesi unda gagrZeldes manamde sanam 

ar miviRebT tolobas: 

            
   

constzz
ii


1

22  

angariSi warmoebs Semdegnairad: 

     
41.2216.0)8.083.1(''

1

21

11

2  zPhh  m. 

 

 
66.1

41.25.12

50
11

22

011

2 






hb

Q
v  m/wm. 

 
073.0

175.14

31.166.1 22
11

2 


z  m. 
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     
56.2073.0)8.083.1(''

11

21

111

2  zPhh  m. 

 
56.1

56.25.12

50111

2 


v  m/wm. 

 
05.0

175.14

31.156.1 22
111

2 


z  m. 

 
58.205.063.2

1

2 
V

h   m. 

 
55.1

58.25.12

501

2 



V

v  m/wm. 

 
048.0

175.14

31.155.1 22
1

2 



V

z  m. 

 
58.2048.063.22 

V
h  m. 

 
55.1

58.25.12

50
2 




V
v  m/wm. 

 
048.0

175.14

31.155.1 22

2 



V

z  m. 

 

miviReT vardnili 048.02 z  m. da siRrme 58.22 h  m. 

doneTa sxvaoba regulatorsa da arxsadenis (derivaciis) 

dasawyiss Soris ( 3z ) SeiZleba miviRoT dadebiTic da uaryofiTic 

(rac gamoixateba donis aweviT). orive SemTxvevaSi 3z SeiZleba 

ganisazRvros xindsis formuliT: 

                  
g

vv
z

2
1

2

2

2

0
3


                      (35) 

sadac   koeficienti icvleba 0.20.5-is sazRvrebSi (avirCioT 0.3) 

da damokidebulia gadasasvleli ubnis konstruqciasa da formaze. 

0v  aris saSualo siCqare arxsadenSi, igi tolia: 

                                  
000

0

0

0

0
)( hmhb

QQ
v





                                  (36) 

 

                       9.3
25.2)25.22.13(

50
0 


v  m/wm. 
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aq 0h  aiReba arxsadenis xarjis mrudidan 0h =2.25 m. 

miRebul sidideebs Tu SevitanT (31) formulaSi, miviRebT: 

 

             457.0
81.92

55.19.3
3.01

22

3 



z  m  

amrigad, wylis horizontis niSnuli derivaciis dasawyisSi 

iqneba: 

305.00.457)0.0480.14(0.03-305.7

)( - n.S.h.)-n.S.h.)der



  321 zzzz(z(
 

derivaciis dasawyisSi ki fskeris niSnuli 

                                8.30225.20.3050   hderd.f.  

sadac 0h  arxsadenis normaluri avsebis siRrme. 

gadasasvleli ubnis saorientacio sigrZe SeiZleba miviRoT 

                       
tg

bB
l

2

20

3


                             (37) 

                   2.8
5.0

5.124.8
3 


l  m. 

aq 014   (nax. #13) 

 

 

8. natandamWeri (gamrecxi) galereebis hidravlikuri 

gaangariSeba 

 

wyalmimRebis win mosuli fskeruli natanis qvemo biefSi 

hidravlikuri transportirebis mizniT wyalmimRebis zRurblis qveS 

gaTvaliswinebulia gamrecxi galereebis mowyoba. umetesad, galereebis 

ganivkveTi sworkuTxovani formisaa. galereebis raodenoba da gegmaSi 

maTi ganlagebis sakiTxi mofiqrebuli da gadawyvetili unda iqnes 

arsebuli analogebisa da rekomendaciebis safuZvelze, imis 

gaTvaliswinebiT, rom efeqturad moemsaxuros mTel wyalmimReb 
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fronts. galereebis fskersa da gverdebs apirkeTeben ZneladcveTadi 

masaliT (granitis filebiT). 

galereebis Camketi farebi unda moewyos SesasvlelTan rac 

SeiZleba axlos, raTa ar moxdes misi Casilva, gamagreba.  

winaswar unda SeirCes natandamWeri galereebis zomebi ( gh , gb  da 

L) unda moewyos ori galerea ise, rogorc naCvenebia 1-l naxazze. 

hidravlikuri gaangariSebis mizania ganisazRvros gamrecxi 

galereebis mier gatarebuli xarji Q  da nakadis saSualo siCqare 

galereaSi gv  (romelic ar unda iyos 4,0 m/wm-ze naklebi). 

mdinaris wyaldidobis xarjis mixedviT davadginoT wylis 

horizontis niSnuli qveda biefSi ( q.b. ). 

donis qveS gamodinebis SemTxvevaSi (nax. #14) 

 

nax. #14 

xarji iangariSeba Semdegi formuliT: 

gz2g Q                                              (38) 

sadac ggg bh   aris galereis kveTis zomebi. winaswar SevarCioT 

galereis zomebi:       gb =3 m.;        gh =2 m.;          gL =50 m. 
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z - zeda da qveda biefis horizontebis niSnulTa sxvaoba (e.i. 

galereis moqmedi dawneva), misi sidide SeiZleba davadginoT mdinaris 

wyaldidobis xarjis katwyald QQ  5.0  mixedviT ; 

 - galereis xarjis koeficienti; 







1
                                              (39) 

aq   aris nakadis dawnevis danakargebis koeficientebis jami. 

am koeficientis mniSvnelobebi unda davadginoT hidravlikuri 

cnobarebis saSualebiT. 

e.i. 632  ggg bh  m2. 

2505005.05.0  katwyald QQ  m3/wm 

 

am xarjis dros (xarjis mrudidan) qveda biefSi done aris: 

                303.03.0300q.b.   m. 

                 4303.0-307.0q.b.-k.S.h. z  m. 

rac Seexeba galereaSi dawnevis danakargebs: 

galereaSi nadakis Sesvlaze miviRoT:  5.0  

moxveuli ubnisaTvis 
mox

 SieZleba ganisazRvros prof. a. miloviCis 

formuliT (2. Киселев П.Г.): 

                                        1sin23.2   n
R

b
g

mox
                                      (40) 

sadac R – aris moxveulobis radiusi, 

n 901  (  - moxveulobis centraluri kuTxe, n - swor kuTxeTa 

ricxvi moxveulobis srul centralur kuTxeSi). 

danakargis koeficienti galereis sigrZeze: 

                                         
Rc

gL

2

2
sigrZ                                                         (41) 

sadac c  – aris Sezis koeficienti; 

       R  – hidravlikuri radiusi 
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dawnevis danakargis koeficienti nakadis gamosvlaze qveda biefSi 

SeiZleba miviRoT 0.1gam . 

e.i. 6.0
3222

23










g

galR  

02.546.0
017.0

1 6

1

c  

56.0
6.002.54

5081.92

2



sigrZ  

32.0
mox

  

38.20.132.056.05.0    

65.0
38.2

11



  

amrigad xarji 55.34462.19665.0gz  2gg Q  m3/wm, 

xolo siCqare 76.5
6

55.34


g

g
g



Q
v  m/wm, 

vinaidan miRebuli siCqare 76.5gv  m/wm > 4.0 m/wm-ze, amitom 

natandamWer (gamrecx) galereebSi, natanis garecxvisaTvis sakmarisi 

siCqare gvaqvs da damatebiTi konstruqciuli RonisZiebebis Catareba 

ar aris saWiro. 

Catarebuli hidravlikuri gaangariSebis safuZvelze saWiroa 

sqematurad erT mTlian naxazze gamoixazos wyalmimReb nagebobaTa 

saTave kvanZi saTanado WrilebiT (nax. #15). 
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#
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 39 

danarTi #1 

n. pavlovskis formuliT gamoTvlili Sezis C koeficientis 

mniSvnelobebi 

yR
n

C 
1

 

 
0,011 0,013 0,017 0,020 0,025 0,030 0,035 0,040 

0,01 50 38 24 19 12 8 6 5 

0,02 54,4 42,4 26,8 21,2 14,14 10,6 7,78 6,36 

0,03 57,1 45,0 30,0 23,1 16,16 12,12 9,24 6,93 

0,04 59,5 47,0 32,0 25,0 17,5 13,0 10,0 8,0 

0,05 61,3 48,7 33,2 26,1 18,6 13,9 10,9 8,7 

0,06 62,8 50,1 34,4 27,2 19,5 14,7 11,5 9,3 

0,07 64,1 51,3 35,5 28,2 20,4 15,5 12,2 9,9 

0,08 65,2 52,4 36,4 29,0 21,1 16,1 12,8 10,3 

0,10 67,2 54,3 38,1 30,6 22,4 17,3 13,8 11,2 

0,12 68,8 55,8 39,5 32,6 23,5 18,3 14,7 12,1 

0,14 70,3 57,2 40,7 33,0 24,5 19,1 15,4 12,8 

0,16 71,5 58,4 41,8 34,0 25,4 19,9 16,1 13,4 

0,18 72,6 59,5 42,7 34,8 26,2 20,6 16,8 14,0 

0,20 73,7 60,4 43,6 35,7 26,9 21,3 17,4 14,5 

0,22 74,6 61,3 44,4 36,4 27,6 21,9 17,9 15,0 

0,24 75,5 62,1 45,2 37,1 28,3 22,5 18,5 15,5 

0,26 76,3 62,9 45,9 37,8 28,8 23,0 18,9 16,0 

0,28 77,0 63,6 46,5 38,4 29,4 23,5 19,4 16,4 

0,30 77,7 64,3 47,2 39,0 29,9 24,0 19,9 16,8 

0,35 79,3 65,8 48,6 40,3 31,1 25,1 20,9 17,8 

0,40 80,7 67,1 49,8 41,5 32,2 26,0 21,8 18,6 

0,45 82,0 68,4 50,9 42,5 33,1 26,9 22,6 19,4 

0,50 83,1 69,5 51,9 43,5 34,0 27,8 23,4 20,1 

0,55 84,1 70,4 52,8 44,4 34,8 28,5 24,0 20,7 

n 

R, m 
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0,60 85,3 71,4 53,7 45,2 35,5 29,2 24,7 21,3 

0,65 86.0 72,2 54,5 45,9 36,2 29,8 25,3 21,9 

0,70 86.8 73,0 55,2 46,6 36,9 30,4 25,8 22,4 

0,75 87,6 73,7 55,9 47,3 37,5 30,9 26,35 22,9 

0,80 88,3 74,5 56,5 47,9 38,0 31,5 26,8 23,4 

0,85 89,1 74,7 56,8 48,2 38,4 31,8 27,15 23,8 

0,90 89,4 75,5 57,5 48,8 38,9 32,3 27,6 24,1 

0,95 90,1 76,3 58,2 49,4 39,5 32,75 28,10 24,6 

1,00 90,9 76,9 58,8 50,0 40,0 33,3 28,6 25,0 

1,10 92,0 78,0 59,8 50,9 40,9 34,1 29,3 25,7 

1,20 93,1 79,0 60,7 51,8 41,6 34,8 30,0 26,3 

1,30 94,0 79,9 61,5 52,5 42,3 35,5 30,6 26,9 

1,40 94,6 80,7 62,2 53,2 42,9 36,1 31,2 27,4 

1,50 95,7 81,5 62,9 53,9 43,6 36,7 31,7 28,0 

1,60 96,4 82,2 63,5 54,4 44,1 37,2 32,2 28,4 

1,70 97,3 82,9 64,3 55,1 44,7 37,7 32,7 28,9 

1,80 97,8 83,3 64,4 55,4 45,1 38,0 33,0 29,2 

1,90 98,5 86,3 65,3 56,0 45,6 38,45 33,4 29,7 

2,00 99,3 84,8 65,9 56,6 46,0 38,9 33,8 30,0 

2,50 102,1 87,3 68,1 58,7 47,9 40,6 35,4 31,5 

3,00 104,4 89,4 69,8 60,3 49,3 41,9 36,1 32,5 

3,50 106,4 91,1 71,3 61,5 50,3 42,8 37,4 33,3 

4,00 108,1 92,6 72,5 62,5 51,2 43,6 38,1 33,9 

5,00 111,0 95,1 74,2 64,1 52,4 44,6 38,9 34,6 
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nakadis vertikaluri kumSvis   koeficientis mniSvnelobebi faris 

fardobiTi awevis 
H

a
 mixedviT 

                                               danarTi #2 

H

a
   

H

a
   

0,00 0,611 0,55 0,650 

0,10 0,615 0,60 0,660 

0,15 0,618 0,65 0,675 

0,20 0,620 0,70 0,690 

0,25 0,622 0,75 0,705 

0,30 0,625 0,80 0,720 

0,35 0,628 0,85 0,745 

0,40 0,630 0,90 0,780 

0,45 0,638 0,95 0,835 

0,50 0,645 1,00 1,000 
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