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Abstract: The article describes the calculation of the
parameters of soil-channel channels with hydrodynamic
stability. It provides formulas to calculate the width and

Introduction

At present, when calculating the sizes of stable
channels, two main approaches are used: analysis of the
morphometry of channels based on the theory of the regime
and a physical approach based on the study of physical
processes occurring in channels with deformable banks and
bottom. The physical approach includes three main methods
for calculating channels: the method of limiting pulling force,
the method of permissible velocities and the method for
determining the morphometry of stable channels based on
the theory of hydrodynamic stability. The latter method, in a
number of cases, made it possible to correctly describe
complex physical processes occurring in channels with a
movable bed.

The existing empirical dependences, which almost
all in their form represent power relationships between the
width, average depth, bottom slope, water discharge and
sediment diameter, differ in different coefficients and
exponents.

There are a large number of operating dependences,

confirmed by a large number of experimental data, the main
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K — parameter of the logarithmic velocity distribution

ones of which are the following:
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where M — Boussinesq parameter (M =22+24 m%%*);

1) Simons, Albertson [12]: L, =

depth of water in large channels with hydrodynamically

strong earth channels using existing studies.

Key words: stable channel, hydrodynamic stability, relative

width,
C — Shezy coefficient, assuming Lm=8B, B.C. Altunin [1]

transport  capacity.  planned  sustainability.

proposed a calculated dependence:

which for a given B / hav allows to calculate C and,
conversely, with a known C makes it possible to determine
the relative width B / hav.

In [5, 6], as a result of solving the problem of
hydrodynamic stability of the channel, taking into account its
transporting ability, an expression was obtained for the initial
length of the meanders, which, assuming the conditions of
the clarified flow, takes the form:
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Accepting Lw=30 As a characteristic scale at which the

(5)

M

condition of flow quasi-stability is maintained, we have
obtained a dependence for calculating the relative width of
stable earth channels in sandy unbound soils in the form:

B _01&
cp g

Later, as a result of analyzing the existing regime

01 (6)

dependences using the dimensional method, we obtained
dependences for calculating the width and average depth of
a dynamically stable channel, which are in fairly good

function; agreement with empirical data (Figs. 1, 2):
hcp — average flow depth; B=7,76 depQ 0440 npu Q=10
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B=0,0023 dexQ%7%° npu 10°< Q<10 ; (7)
B=0,30 d»Q°*° npu 10°<Q’<10%0
B=88 d,Q 7" npu  Q<10°;

he=0,04 depQ'%°%  npu Q>10;
hep=10,4 Q0% mpu 10°< Q<10 ; (8)
hp=0,19 depQ%*”  nmpu Q'<10°;

Q
dczp gdcp (S _l)

The choice of the calculation formula for the channel

roe Q=

width is carried out on the basis of comparing the calculated,
laboratory and field data. Dependences (1), (2), (4), (6) - (8)
were tested as formulas. The results of comparison of actual
and calculated data are presented in Table 1. The analysis
shows that dependences (7) and (6) give the best agreement
with the actual data, and (7) gives more reliable values. This
made it possible to recommend it as a calculated
dependence for determining the channel width over the free

surface.
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Figure: 1. Comparison of the measured and calculated by (7)
values of the relative channel width:

1-Indo-Pakistani canals; 2-Karakum canal; 3-Volga-Caspian
Canal; 8.10-laboratory data; 5-Amu-Daria; 6-Tash-Saka; 7-
Kyz-Ketken; 9-rivers of

Belarus.
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To calculate the probable channel depth, dependence (8)
is proposed. Comparison with the calculation results (Table 2)
according to (8) shows that the correspondence is quite
satisfactory for the task at hand.
Comparison of the values of the width of stable channels,
calculated by the formulas of various authors.
Comparison of measured and calculated mean channel
depths.

Flame i TEITE BEL: 11 HHEDR: Pacué Tha A cpe mEAA
TIyG HHA B COOTEETCTEHH ©
(2,410
Herousm: o Q dep hep hep
mlc MM b M

brryme BC, 1 471.0 0,16 3,90 417
Kapsa xymermit 5 2 4718 0,15 4,853 424
Bonro-Kar gtz 3 4750 0,15 546 425
KaHAIH [£] 4 1950 0,17 6,10 8,30
] 2010 017 10,00 854

é 1490 017 6,20 732

7 616 0,17 6,00 4,70

8 1470 017 8,70 728

Hanree [7] Swy- o 1300 0,20 5,00 6,56
Hapea ] 170 015 220 2,54
11 150 0,13 3,00 2,38

IlarmoEms K., 12 0,038 0.14 0,123 0,110
IvroonHoE AE., 13 0,033 0,14 0,123 0,110
Ilofosec HLJL [4], 14 0,070 0,14 0,150 0,165
SRCTIE R M HTATE HEL 15 0,031 0,14 0,077 0,099
T HHEL: 16 0,026 0,14 0,104 0,91
Baromosa, momox [2] 17 0,0044 0,20 0,034 0,037
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Figure: 2. Comparison of the measured and
calculated by (8) values of the relative average depth of the
channel (the legend is shown in Fig. 1)

Conclusions:

1. As a result of the analysis of existing dependencies
using the dimensional method, dependencies were obtained
for calculating the width and average depth of large earth
channels.

2. The obtained dependencies can be used to design
the parameters of the ground channels, i.e. to determine the
width and depth of trapezoidal channels.
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