TOWKEHT UPPUTALIUA BA KALLIJTOK
XY XKANTUTUHU MEXAHU3ALUAJIALLI
MYXAHANCIIAPU UHCTUTYTU

«'mppaBnuka Ba ruapouHdopmaTrka» Kacheapacu

KaHannapaa Tekuc xapakat wapTnapu
Tpaneuus Wwaknuaarv KaHanga okyM rMapaBnuk ieMeHTNapuHN aHnKaL
KaHasHWUHT ULWYKn XapakTepucTmkacy rpacpurm

A
oy

Annaépos [.LL.
acCCUCTEHT



KanHanHuv2 uw xapakmepucmukacu - KaHangarn CyB CapUHWHT CyB
YyKypsmrira moc pasuwwaa ysrapuw rpacpurn Q = f (h) TywyHunagw.

Amanuun MawsrynoTHUHI MaKcaau:

1.

KaHan yyyH ©epunraH rugpaBnuk anemeHT Kummatnapu (b, m, n, i)aaH

(onganaHnd, KaHanmgarn TaHnawraH h; kuamatura moc kenaguraH Q

aHuKnaL;

XNCOB-KMTOB ULLNapuHK Xaasas KypuHuwmnaa onmb bopu;

Q = f(h) - kaHan UL XxapaKkTepucTUKacu rpauUrmHN YN3nLL;

Q = f (h) rpacukaaH Gepunran capdra (Qr.,) MOC KenyBuM YyKypnmk (hr,)
KMAMATWUHW TaHnaL;

CyB capu XaTonUrnHm1 TEKLUMPULL;

KaHanHWHr KyHOanaHr KeCUMUHU MacluTabaa YnanLL.
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Tonwwupuk Ne 1: Tpaneuus waknuaark KaHan yqyH Uiymn rpadumk Ty

b - kaHan TYOUHUHI KEHINUrn, m;

m - KUPFOKMAPHUHT KNANUK KOIppuUmeHTn ( m=ctgep );

B - kaHangaru cyB caTxy KeHrnur, m (B =b+2mh);
h - kaHangary (MLwYm) cyB YyKypamri, m;

@ - KaHan TOMOHMAPUHWHT KUANKK Bypyar, ©;

Q - KaHanHUHr cyB capdu, m3/s.



1-TONWMPUKHN GaxapuLL Y4YH

Ouuk ysaHnapp,a (KaHannap,qa) CyB OKUMMUHUHT TeKUC XapPaKaTh TeHrnamacu

Llle3n cpopmynacu: Q — C()C \/ RI AaH ponganaHamus

By epaa Q - cyBHUHT capdu, m¥/s;

@ - KyHOANaHr (TMPWK) KECUM t03acu, m?;

Acocull wapmnapu:

- 05/g- ,
C - LWe3n koachduumeHTtn, mo-/s; Q w,v,n, i h=cons’t

R - rngpasnuk paguyc, m;

I - KaHan TYOUHUHT HULWabnuru.

o = (b+mh)h

1 L
C= - R® 6yepna n - kaHan TMPUK KECUMUHWHT Famup-ByaupnvK KoadduLmMeHTH.

R = j; 6y epaa x - xynnaHraH nepumetp ( ¥ =b+2hvm?* +1), m.



CyB OKMMUHUHI Bapya TUPUK Kecumnapuia Tesnuk antopac 6up xun to3ara Ba Oup xun
Laknra ara 6ynca, byHaan oKMM xapakaTu mekuc Xapakam Oennnaap.

Manba: Macymos P. CyB Te3nuruHu Ba caTxuHu ynyaw ycynnapw a socutanapu. ACXMK MAM
Arifjanov O., Raximov Q., Xodjiyev A, 2016. Gidravlika, O’quv go’llanma. - T.: TIMI, 383 bet.



KnproknapHuHr Kusanuk koaddpuumenTn (m) Ba bypyaru () 6ornuknuru

Knanuk koaddouumentn, m ( -)
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KaHan kuanuru xapakrepucTukacu:
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@ - KuUANuK bypuyarm;
AC/BC = ctgp — kuanuk koadpdpuumeHTn (m)
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KaHan TUPUK KeCUMUHUWHT Fagup-6yampnuk koachuumeHTu

Tabuuin okmMnap, Xyaa mypakkab y3aHnm 0.060
Kanvpnu epnap (cys Ba 6yTta 6ocraH)
Tabumn okumnap

Ep y3aHnu kaHan (Toww Ba Kymnn)

Ep y3aHnu kaHan (yT 6ocran)

Ep y3aHnu kaHan (wafan apanatu)
3uunaHraH waran

Ep y3aHnu kanan, To3a

0.050
0.040

0.035
0.030
0.025

0.023

0.022

Ep, Teknc 0.018
TowpaaH nuennrax 0.017
ActanbtnaHraH 0.016
Fuwr Tepunrax 0.015
Kepamuk nnuTka TepunraH 0.014
BeToHnu 0.013
BpeseHT, uyrynnu 0.012

0.011
0.009

0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07
Fapup-6yaupnuk koacbdpuumerntu, n [ -]

AcbecT ueMeHTAaH
lMnactuk Konnamanu

MaH0a: https://www.dpva.ru/Guide/GuidePhysics/Velocity/ManningCoefficients/ManningCoefficientsArtificailMaterials



https://www.dpva.ru/Guide/GuidePhysics/Velocity/ManningCoefficients/ManningCoefficientsArtificailMaterials
https://www.dpva.ru/Guide/GuidePhysics/Velocity/ManningCoefficients/ManningCoefficientsArtificailMaterials
https://www.dpva.ru/Guide/GuidePhysics/Velocity/ManningCoefficients/ManningCoefficientsArtificailMaterials

bepunraH:

3
Marunctpan KaHa/IHUHT cyB capdu, m™/s

dopmynanap:

©=(b+mh)h
7 =b+2hVm* +1

R=?
X
1
CleE
n
Q =wC -JRi
m=ctge

1
2w~ [EN

2 T-1 TakcMmaarmy KaHaiHUHT cyB capodu, m>/s
3 T-1 KaHan TUPUK KECUMUHWHT Faamp-byampank kosappuumeHTH
4 T-1 KaHan TYOUHUHT KEHFAUIU, M

»- [
5 T-1 KaHan TYOUHMHT HUWAbAUTK

-
6 KMPFOKNAPHUHT KUANUK KOIPPULINEHTH

m=

? Tonuw Kepak:

T-1 TakeMmnarny KaHanHUHF Q1.4 ra MOC YyKypAurn

hri=




Xunco6-Knutob uwnapuHu XKagean KypmHuwmnaa onmb 6opamms
h, m w m? X;m R, m c,m*°/s Q, m¥s
0.0 0.0 8.0 0.00 0.00 0.00
0.3 2.6 9.3 0.28 32.28 0.88
0.6 2.9 10.7 0.52 35.83 2.84
0.9 8.8 12.0 0.73 37.99 5.74
1.2 12.5 134 0.93 39.55 9.54
1.5 16.5 14.7 1.12 40.77 14.25
1.8 20.9 16.0 1.30 41.79 19.91
2.1 25.6 174 1.47 42.67 26.54
2.4 30.7 18.7 1.64 43.44 34.18
2.7 36.2 20.1 1.80 4413 42.87

Xncob-kntob mwnapunn h ra kuiimat 6epub, Tokn Q 6epunran capd (Q,=17,5 m?/s) opanuFupa
BynryHmya onnb 6opamm3

h xamga Q ycTyHnapuaaru kuamatnapaaH dongananmd, T-1 kaHan yydyH uwym rpadmk Ynzamms




padmk Kynaa MMnnuMeTpoBKa KOFo3ra unsmnaam (macwradbpa)

T-1 KaHan uw XxapaKTe puUCcTUKacu rpapuru

3.0

2.5

2.0

h[m]

1.5
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Mpadmk Kynaa MMNNMMeTPOBKA KOFO3ra Yu3nnagm

Q =f (h) rpapukpan 6epunraH capéra (Q;_;) moc Kenysum uyKypauk (h_;) KnimaTuHmM TaHnaummus

3.0
2.5

. 20
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= 15

h=f(Q) rpadpurm

—
- hy=168m L e 58 A A
/ Q7. =17.5m3/s
10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Q[m/s]

FOkopuparu rpadpukHn IXM (Microsoft Excel) oa aHMKpoK amasra owmupuw MyMKH




Mpadmk AXM (Microsoft Excel) aa umaunranga, rpaco-aHanuTuk ycynga h Hu Tonuw

Z-Aapamanu NMNOJIMHOMMUA/ TEHI/1TAMA OPKaJ1n

h=f(Q) dyHKUMA rpadurm

3.0
#O
25 T T T T — T T T T T T T T T -—;;78-""-—-:: ——————————
S et
— 20 T B /———— — SR R
E y=-0.0011x2+ 0.1041x+ 0.215
— / R? = 0.9863
= 15 T 7 8 B B B B B e e e e e s e e e e e
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(o]
O 2 e A A A A A A
0.0 ©
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0
Q[mi/s]

AbHKU, Bepunrad capdpaa UyKypamk h =-0.0011Q2% + 0.1041Q + 0.215 TeHrnamaanH Tonunaam



Opataa matematuka (anrebpa) HyKTau-HasapuaaH:

v OYHKUMA rpacurnHu yndaétranga, abumcca yku (X) GOyHKUMSIHM TonMW XyZyaW (apryMeHTw)
XmcobnaHaau.

v" WyHoaH kenub ynknb, Q opkanu h amac, 6anku h opkanu Q Tonunaam (xageanra KapaHr).

v’ [emak, Q=f(h) rpacdurnaa Q kuitmaTtn opanHaTtara (y-ykka) Ba h kuiimaty abumccara (X-yKKa)

Kynunranga TyFpu 6ynagu!



Mpadmuk AXM (Microsoft Excel) aa umaunranga, rpacpo-aHanuTuk ycynaa Q Hu Tonuu

Q=f(h) rpadurm

45.0

400 =+ -+ FF+ "+

350 t=F—F—F—F——F—F——F—F——F——F———————

300 ———F—F—F+—+——F—F——F—F+—F——F———————————

250 ———F——F—F+—+—+—F——F—F+—F——F—————1—————

200 — Q= 17.5m3, —————74 ——————————

1550 ———— —— ] y=5.2956x%+ 1.5518x- 0.0051 |
RZ=1

Q[m3/s]

100 ——

50 —F—F—F—— e — { hi{;=1.68m

0.0 0.5 1.0 1.5 2.0 2.5 3.0

h[m]

AbHK, BepuaraH YykypamMkka moc capd: Q = 5.2956h? + 1.5518h — 0.0051 TeHrnama
épaamuaa h ra Knimart 6epuwl opkanaum Tonuaagu




1-ycyn: rpacmk opkanu h 1 Tonuw 2-ycyn: rpado-aHanuTUK opkanu h Hu Tonuw | 3-ycyn: rpado-aHanuTK opkany Q Hu TonuLw
h=f(Q) rpadpuru h=f(Q) rpacpuru Q=f(h) rpaduru
- //D 25 — 0o =
—_ — — 20 /°/ — 30:0 /
E hr;=1.68m — E ~ y= -0.001?:1:0%;(:;“ +0.215 % o /
/// 1.0 y/o g i:z S=== = y =5.2956x2 + 1.5518x - 0.0051 -
Q;=17.5m3/s 100 R*=1
0% // 03 // 50 ot hr,=168m
00 & 00 © 0.0 /,//
B o s we me e me o we wo . ‘ oLl . , .
TEKLUMPULL:
# h, m w m? X,m R,m c,m™/s Q, m¥s XaTtonuk, %
1 1.68 19.1 155 1.23 41.41 17.53 -0.2%
2 1.70 h=-0.0011Q° + 0.1041Q + 0.215 17.50 0.0%
3 1.68 Q =5.2956h? + 1.5518h — 0.0051 17.50 0.0%
T-1TaKcMMAaruy KaHasHUHT cys capdu, m>/s Q;,=0.5Q k= 17.5




Xatonuk 5% 6ynca, T-1 TakcMmaaruy KaHa/IHUHT KYHAA1aHT KECUMWHU YN3aMU3

1.68 m

8 m < B=14.7 m ..
2 4\

63 ° |

14.7 m :=

B= b+2mh




