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UDC: 627.4
ASSESSMENT OF THE CAPACITY OF A REGULATED RIVER CHANNEL

Ibragimov I., Mirzaev M., Inomov D.

Bukhara institute of natural resources management of the National research university of
TIHAME

Ziyodullaev U.

Scientific-research Institute Irrigation and water Problems

Annotation. In this article, the change of hydraulic resistances for permanent and
temporarily flowing parts of the lower Amudarya riverbed under adjusted conditions is studied. As
a result of the study and analysis, the hydraulic parameters of the river and the formulas for
calculating the elements of the flow were obtained. Through these received formulas, the water
carrying capacity of the river was estimated for the conditions of the Amudarya water flow. Also,
the obtained results were compared with the designed water carrying capacity of the river bed in
the lower reaches of Amudarya, and it is based on the fact that the water carrying capacity has
decreased by 25-30%.

Key words: regulated river bed, roughness coefficient, throughput.

Almomauu}l. B oannot cmamve U3Y4YEeHO U3BMEHEHUEe eudpaeﬂuuecmzo conpomuelieHus Ha
NOCMOSIHHOU U 8PeMEeHHO  Oelicmeylowell dacmu pycia peku Amyoapvs 6 yciousx
3ape2yiupo8anno2o0 cmoka. B pesynbvmame ucciedoeanus u ananuza Ovliu NOayYeHvl opmyibl
pacuema o eudpaejzuueCKux napamempuvl peku u 3J1€EMEHNO06 CMmOKdA. Ha ocnose NnoJjy4€HHbIM
Gdopmyram Ovlia oyeneHa B00ONPONYCKHASL CHOCOOHOCMb peKu Amyoapvu O0asi  YCiosuil
3apecyiupoearHoco cmokKa goovl. Taxoice NOJIY4Y€eHRHble pe3ylbmanibl CPpAGHUBANUCH C l’lpOéKWlHOlZ
B000HOCHOCMbIO PYCIA PeKU 6 HUdCHeM medeHuu Amyoapvu, ucxoosi u3 mozo, 4mo
8000NPONYCKHAsL CNOCOOHOCMb cHusunacy Ha 25-30%.

Knrouesnie cnosa: sapeeyiuposannozo pycia, Kodgouyuenma uepoxosamocns, NPOnYCKHAs.
cnocobnocmu.

Annotatsiya. Ushbu maqolada Amudaryoning quyi ogimidagi o ‘zanini rostlangan
sharoitidagi doimiy va vaqgtincha ogadigan gismlari uchun gidravlik garshiliklarning o ‘zgarishi
o ‘rganilgan. O‘rganish va tahlillar natijasida daryoning gidravlik parametrlari va ogimning
elementlarini hisoblash formulalari olingan. Ushbu olingan formulalar orgali Amudaryoning suv
ogimi rostlangan sharoiti uchun daryoning suv o ‘tkazish qobiliyati baholangan. Shuningdek
olingan natijalar Amudaryoning quyi ogimidagi daryo o zanining loyihaviy suv o ‘tkazish gobiliyati
bilan solishtirilgan va hozirda suv o ‘tkazish qobiliyati 25-30 % ga gisgargani asoslangan.

Kalit se‘zlar: Rostlangan o zan, g ‘adir-budurlik koeffitsiyenti, suv o ‘tkazish qobiliyati.

Introduction. Under conditions of regulated water flow, a constant flow of water is
discharged into the lower pool of the structure and as a result of a long passage of a smaller (small)
flow, a new channel is formed in the river [3]. The width of the new channel is usually smaller than
the width of the regulated channel. Thus, the total width of the regulated channel is divided into two
parts. The first part is constantly flowing, while the second part is flowing only during the flood, i.e.
the second part of the width works periodically. On the periodically working part, the width, due to
the long absence of flow, becomes overgrown with vegetation, increasing the roughness of the
channel (Fig. 1).

Thus, in the part of the width where water constantly flows, its own roughness of the channel
is formed and in the part of the periodically working width - its own roughness. The roughness of
the channel on the periodically working part is usually greater than in the part of the constantly
operating channel. The value of the roughness coefficient for the permanently active part of the
width is determined by the formula that we obtained based on the processing of data from the
hydraulic sections of the Amu Darya River:
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The value of the roughness coefficient for the periodically acting part of the width is taken in
accordance with the state of the channel according to the XVI scale of roughness of river channels
and floodplains [1].

Longitudinal dam.

Periodically  operating

Permanently  active
parts of the riverbed.

parts of the channel.

Figure 1. Cross-section of the regulated riverbed.
As the survey of the regulated section of the river showed, the width of the permanently active

channel is 1/3 of the full width of the regulated channel.

According to this, the roughness coefficient over the entire width of the regulated riverbed
will be [4]:
_ + 2 ny+2n,
=3T3 =T )

The maximum filling depth of a regulated riverbed is determined by the formula:

H=H,—H, (3)
Ho — High damm, wm;
Hs — reserve above maximum water level, m.
The capacity of a regulated channel is determined by the formula:
B . H5/3 . i1/2
- 4
Q - 4)

In order to demonstrate the applicability of new hydromorphological dependencies, we will
calculate the hydraulic parameters of the flow and estimate the channel capacity using formulas

obtained by us by processing and analyzing natural data in the lower reaches of the Amu Darya
River for conditions of regulated water flow.

We will perform the calculation for two examples.
Example 1. For hydraulic calculation of river beds:
It is necessary to establish the width of the channel, average and maximum depths, the radius

of curvature of the channel and other parameters of the river beds for the following data of the Amu
Darya River:

-estimated water flow, Q=3000 m%/s;

-water surface slope i=0,00010;

-average diameter of bottom sediments d=0,10 mm.
Based on these data, we determine:
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1. The width of the channel using the formula:

0,37 0,37
3000 ’
B =10 <i> d%075 = 10( ) 0,0001%975 = 350 m.
Jai 9,81-0,0001
2. Average flow depth according to formula [5]:
0,15 0,15
3000 ’
H =200 <i> d%62> = 200( ) 0,0001%625 = 3,5 m.
Jgi v9,81-0,0001
3. The average flow velocity over the cross-section according to the formula:
3000
V= g ¢ = = 2,45 m/s.

w B-H 350-35

4. The radius of curvature of the geometric axis of the flow on a curved section of a regulated
river bed according to the formula:

R = 150 Q0,35 . d0,125 _ 150 30000,35 . 0’00010,125
- Aro (+v/9,81-0,0001)°35

= 2627,5 m.

Example 2. To assess the capacity of river beds:

It is necessary to establish the actual capacity of river beds with the following data for the
Amu Darya River.

- Width of the regulated channel B=600 m.

- Height of the dam — Hy=5 m;

— Slope of the water surface i = 0,00014;

The calculation is carried out in the following sequence

1. We find the roughness coefficient for the permanently acting part of the channel width
using the formula [2]:
0,025 0,025

P 00,35 - 3500935
For preliminary calculations we take Q=3500 m®/s
2. The roughness coefficient for the periodically acting part of the width is taken from the
book “Hydraulics” [1] for channels with a calm current:
n, = 0,03
3. The overall roughness of the regulated channel is determined using formula (2):

= 0,014

n

_ny,+2n, 0,014+2-0,03

3 3 ~ 0,025

L]

4. The maximum filling depth of the channel is established according to formula (3):
H=H,—H,=50-05=45 m.

Hys=5 m - dam height
H3=0,5 m — headroom above maximum water level
5. In fact, the capacity of a regulated river bed is determined by formula (4):

B-H*3.i"/% 600-4,5°°-(0,00014)"?

_ 3
~ 0.025 = 3500 m°/s.

Qq):

The initial throughput is set according to formula (4):
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_B-H7*. iM% 600-4,5°%.(0,00014)"?
R N 0,018

Q, = 4800 m3/s.

p
Actual throughput Q, = 3500 m®/s.
Design capacity Q, = 4800 m%/s.
Conclusion. Thus, the actual capacity of the regulated river bed is 25-30% less than the
design capacity due to the increase in the roughness coefficient on the periodically operating part of
the bed width. The decrease in the actual capacity must be taken into account when discharging
water through the discharge structures of reservoirs during the passage of a flood along the Amu
Darya River bed.
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RECOMMENDATIONS FOR IMPROVING THE CAPACITY OF THE
AMUDARYA RIVER CHANNEL BETWEEN THE TUYAMUYUN-
TAHIATASH HYDRAULIC STRUCTURES

Ibragimov 1., Mirzaev M., Inomov D.
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National research university of TIIAME

Ziyodullaev U.
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Abstract. This article presents the research work on improving the water carrying capacity of
the Amudarya riverbed from the Tuyamoyin reservoir hydro unit to the Takhyatosh hydro unit. In
the course of the research, the current state of protective and corrective structures in the considered
river section was studied and analyzed. According to the results of the study, measures were
developed for the restoration and repair of protective and corrective structures in Amudarya.

Key words: water flow, water carrying capacity of the river bed, adjusted river bed, water
reservoir.

AHHOTaHI/Iﬂ. B ,Z[aHHofI CTaTbC NPCACTABJICHBI HAYYHO-UCCICAOBATCILCKUC pa6OTBI 1o
YIIyYIIEHUIO TMPOIMYCKHOM CIOCOOHOCTH pycia peku AMynapbs OT TUIpoy3ia TIosIMyIOHCKOTO
BOAOXpaHUJIUIIA IO Taxuararickoro Truapoysiia. B X04e I/ICCJ'Ie,ZLOBaHI/Iﬁ OBLIO HN3YUYCHO U
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