
Introduction. In ancient times, peasants have been
working on water salinization, decreasing soil fertility, as 

well as cleaning the land from harmful salts. There were also 
issues regarding the disposal of wastewater from pastures 
through artificial collector drainage networks. Later, in 1929-
1931, the leaching of arable land, in addition to removing 
salts from the soil, began to use a network of furrows to 
prevent the salinization of those areas. The openings of 
the openings have begun to be built with deep hydraulic 
calculations, and they have yielded a good effect. Various 
experiments have shown that deep drainage networks 
allow for the rapid and large removal of salts in the washing 
soil, reducing the level of groundwater to the required level 
[1,2. , 3].

The quality and quantity of harvested crops is primarily 
dependent on its reclamation status, and large-scale 
dehkan farms are working on saline areas in order to 
improve land reclamation, high yields, and improve the 
quality of products. . It is now difficult to make saline soils, 
especially in irrigated areas without leaching. At the same 
time, the saline drainage water must also be transported 
out of the area by the drainage ditches, creating artificial 
drainages [1,2,3].It is well known that the main task in 
leaching is to dissolve salts from the soil and remove them 
from the fields. For this purpose it is necessary to ensure 
good drainage system. To this end, in order to improve the 
reclamation state of irrigated land, prevent salinization and 
waterlogging, state programs are being developed and 
extensive work on cleaning, repairing, and drilling new, as 
required, [4,5]. The total length of the drainage network in 
the Syrdarya region is 16,189.8 km, of which 7479.13 km are 
open pavements and 8,709.87 km are closed-loop systems. 
The main trunk lines are Central Mirzachul, Shuruzak, 
Bayouut, Ettisoy, Sardoba, Railroad. The longest main trunk 
is the Central Mirzachul Drain, with a length of 84.70 km. In 
Syrdarya region, the repair and maintenance of 950-1100 
km collector drainage systems is carried out annually [6,7]
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Bespalov, AS Robochiev, Q. Mirzajanov, H.A. Scientists such 
as Akhmedov, F.Rahimboev, and collector made scientific 
recommendations in the design and construction of pits.

Issue. Currently, much attention has been paid to the 
construction and design of open fittings, their cleaning and 
maintenance, and the calculation of hydraulic 
parameters, which do not cover the interconnection 
of flow and drainage [7,8]. It is often recommended to 
design the minimum flow slope i = 0.0003. In the openings 
projected at such a slope, the flow rate is smaller than the 
rate of blurring, resulting in greater sediment deposition and 
greater plant growth. This complicates the implementation 
of spring agrotechnical measures, with the decline of run-
off efficiency, the salinization of groundwater levels and 
critical salinization processes, and the depletion of wetlands 
from arable land.

Method of solution. When designing an open pit, the 
primary task is to perform hydraulic calculations to ensure 
its long-term efficiency, to assess the factors affecting 
the process, and then to calculate the costs of land and 
construction based on the hydraulic parameters. Hydraulic 
computations are primarily caused by atmospheric 
precipitation, wind and sand erosion caused by erosion of 
sand and soil particles that fall into the drainage bed, as a 
result of non-sinking of sediments, ie mudflow and flooding 
in the drainage system. is a prerequisite for preventing, that 
is, not washing [8,9]. We describe this condition as follows

Here it is - velocity that does not drown mud in the 
stream; -flow rate in open bed dump; -flow rate that 
does not wash the open bed ditch core.

In order to determine the optimal hydraulic parameters 
of the open field under the above-mentioned conditions, 
the system of pipelines in the Khovos and Sayhunabad 
districts of Syrdarya region was carried out. The hydraulic 
parameters of the open drainage dumps, which are 
currently being used in natural conditions, have been 
studied in three ways, namely, rinsed, untreated and filled 
with dirt and vegetation. The results of the research were 
analyzed and the factors influencing the functioning of the 
openings in the optimal hydraulic mode were identified. The 
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Table 1
Hydraulic parameters of the ditch under field conditions

The name of 
the open bed 
furrow

Flow depth, m Slope Cross-
sectional 
Surface, a2

Flow,average 
speed m/s

discharge
m3/s

2-К-4 0,6 0,0047 1 1,16 1,16
СК-2-4 0,4 0,0011 0,94 0,43 0,41

ВШ-20А 0,6 0,0003 2,33 0,28 0,67

Figure 1. An open bed is a transverse section of the drain

Figure 2. An open bed is a transverse section of the drain

analysis of justification of the optimal hydraulic parameters 
for maintenance of hydraulic strength of openings is 
provided.

Results. Studies conducted in natural field conditions 
have allowed us to draw conclusions that it is necessary to 
provide the dynamic strength of the river in open bedways, 
and to correlate with the hydraulic parameters of the 
stream. The hydraulic parameters of the drain current are 
given in the following table (1-table).

Studies show that the bed of the open bed of 2-K-4 was 
undergoing washing (Figure 1). As a result, river depths have 
increased over the years. There is no need for cleaning in 
such holes. However, the continuation of the process will 
complicate the flow of water to the next sections after a 
while. The ditch SK-2-4 is operating normally. The wash 
condition is at the level of dynamic stability (Figure 2). As a 
result of VS-20A drainage mudflow, the depth of the river 
bed was significantly increased from the design depth 
and the efficiency of the operation decreased (Fig. 3). The 
bottom of the ditch is designed at a depth of 3 m below 

ground level with a slope of i = 0.0003. However, in a short 
period of time the river bed was raised to 1.5 meters.

The study also found that when justifying hydraulic 
parameters of the ditch it is necessary to consider the flow 
kinematic parameters.

The cross-sectional pattern of openings projected in 
our country is mainly trapezoidal and it is necessary to 
substantiate the following parameters in determining flow 
hydraulic elements (Figure-4).

b-width of the bottom of the ditch (width); В-width of 
free flow in the drainage ditch;h- the depth of the water 
flow in the ditch; the slope of the strike,

At present open-pit openings, the problem of changing 
the length and depth of water, the uneven mode of 
operation, and the hydraulic calculations taking into 
account the change in the surface area and velocity of the 
pavement according to water consumption is a problem. 
In the current method, the flow rate in the river is calculated 
as a conditional smooth motion when calculating flow 
velocity and depth using the formula Shezi. 
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Figure 3. An open bed is a transverse section of the drain

Figure 5. Graph of changes in flow rates in open 
bedways

Figure 4. An open bed is a transverse section of the drain

determined in [9,10]. It should be noted that in the 
openings, the physical conditions of the flow are more 
difficult to fulfill than the conditions for the smooth 
movement.

Since 70-80 years in the open ditches, the width of the 
river bed has been projected at least b = 1 m. This was due 
to the fact that at that time it was not possible to excavate 
the river bed at a depth less than 1 m using excavators.

As an example, consider the hydraulic calculation of the 
open-pit 19-K-7-2A with a length of 1400 m. In the design, 
the water consumption is 0.2 m3 /s, the width of the river bed 
is b = 1m, the slope is i = 0.00046, and the slope coefficient 
is derived from BN and R [8,9,10], depending on the type 
of soil, m = 1.75, The hydraulic calculations were performed 
with the coefficient n = 0.03. As a result, the flow velocity = 
0.29 m / s and the water depth h = 0.40 m were designed.

The above results show that the velocity of water in the 
drainage system is considerably low, which is caused by 
natural and man-made factors caused by sand and soil 
particles, water erosion caused by water erosion, erosion 
and other factors. As a result, over a period of time, the 
river shape rapidly changes, the river deformation occurs, 
the water velocity decreases, groundwater levels rise, 
the drainage efficiency decreases, and mechanical 
maintenance or repairs can be made in a short time. 
An effective solution to this problem is proposed from 
the hydraulic point of view and is addressed as follows. 
Hydraulically, it is necessary to increase the turbidity of the 
flow, ie, to increase the sediment flow in order to remove 
the sediments in the water.

It is clear from studies in this area [11,12,13,14] that the 
current carrying capacity depends on several factors. We 
consider the flow rate control from the available factors. 
That is, we can increase the flow capacity of the stream 
by increasing its velocity. The rate of flow in open ditches 
depends largely on its cross-sectional surface and slope. 
Reducing the cross-sectional surface and increasing the 
slope, along with increasing the flow rate, can significantly 
reduce the time and cost of digging the ditch. We will 
consider the hydraulic parameters of the drainage counts 
mentioned above with a new approach.

From the hydraulic point of view, under the condition 
of the depth of the drainage bed, in the following method 
[15,16], if we determine the width of the ditch, the standard 
value of the depth of the river bed for the problem 
considered is β = 0.5 m. As a result, by increasing the slope 
of the ditch from i = 0.00046 to i = 0.0009, we obtain an 
increase in flow velocity = 0.29 m / s = 0.39 m / s based on 
hydraulic calculations.

Given the variability of flow rates in the pipelines, the 
above-mentioned two-dimensional movement increases 
the flow velocity at depths up to h = 0.5 m, based on 
hydraulic calculations, as shown in the figure below (Figure 
5).

Based on the studies carried out, the flow transportability 
was also evaluated [17,18]. Analysis of the calculated results 
shows that the flow rate increases by 25%. This result also 
increases the carrying capacity of the stream. We examine 
the carrying capacity of the current through the following 
formula [19,20].

where S-flow carrying capacity, α = (d0 / d1) 3, d1-
sediment particle diameter, d0-optimal diameter, that is, 
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Figure 6. Graph of flow carrying capacity in open bed 
pits

diameter of the sediment particles whose velocity is equal to 
the flow rate, th-flow rate,--free-fall rate , R-hydraulic radius, 
W-average hydraulic magnitude. As can be seen from the 
formula, the carrying capacity of a stream increases with its 
velocity.

In the studied sections, ie, at the first section, the flow 

rate = 0.29 m / s, at the second section, the flow rate = 0.39 
m/s, we determine the carrying capacity of the sediment 
particle d = 0.08-0.275 mm. The divergence capacity of the 
two diagonal cross sections and the differences between 
them are shown in the figure below (Figure 6).

Research shows that the flow capacity of the stream 
increases with that of the proposed pipeline in the proposed 
pipeline. This means that we must pay close attention to 
the kinematic and dynamic parameters of the flow while 
ensuring the dynamic strength of the bedrock.

Conclusion.
1. It was found that the flow rate increased by 25% in 

the open pit under construction and its carrying capacity 
increased by 62%. This results in a reduction in the fading of 
the cross section of the ditch.

2. The design of these openings for efficient operation 
is based on the ability to determine hydraulic parameters, 
taking into account the dependence of the flow and the 
main shaft in the design.

3. It is recommended that in the design of the drainage it 
is necessary to determine the carrying capacity of the flow 
and take it into account when calculating the hydraulic 
parameters on the conditions of non-washing and fading.
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