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Abstract. On the basis of laboratory studies, the physical properties of the studied soils for
erosion were established. The resistance of these soil properties is shown with the eroding ability of
the water flow. A relationship has been established between the eroding flow rates and the intensity
of erosion of cohesive soils.
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It is known to us that soil mechanics and characteristics of cohesion in irrigation canals and
drainage channels are unique. Soils are used as construction materials in embankments, structures,
and channels. The strength and deformation characteristics of soils used to ensure the durability and
safety of irrigation structures, in conjunction with their settlement indicators, are of great importance
in evaluating their behavior. Therefore, in order to determine the settlement of soils, it is necessary to
conduct laboratory research on the installation of their physical and mechanical indicators, along with
studying the kinematic factors of motion.

The research conducted by talented scientists on issues related to the processes of
consolidation based on the physical-mechanical properties of bonded soils [1, 2, 3, 5] has been deeply
studied by Prof. S.E. Mirshakulov, regarding the influence of the physical-mechanical properties of
bonded soils on consolidation.

Aims to install the physical and mechanical characteristics of the soils obtained to determine
the compaction speed of the soils in this work and to use them in subsequent places.

In laboratory conditions, iron pipes were used to prepare and classify the clayey soils for
evaluating their compaction under the influence of compaction. These prepared clayey soils were
categorized in the following order: 1-soft sandy soil; 2-average sandy soil; 3-soft coarse sandy soil;
4-soft sandy soil; 5-soft sandy soil; 6-heavy fine sandy soil. Furthermore, field experiments were
conducted, and 6-soft sandy soil was obtained from the "Dustlik™ canal in the Kashkadarya region.
In subsequent rankings, these soils are briefly referred to as 1-soil, 2-soil, and so on.

Experiments were conducted to gather samples of any soils after testing the speed of erosion
of the soil layer and to conduct experiments to determine their physical properties. In order to
study the settlement of compressed soils under the influence of the load, experiments were carried
out in the laboratory of the "UZGASHKLITI" MCHJ (Construction, Geoinformatics and Real Estate
Cadastre State Project Research Institute) to install the physical properties of prepared soil samples.
The physical and mechanical characteristics of the compressed soil samples used in the experiments
are entered into Table 1.

We analyze the physical properties of the bonded soils that directly affect the canal excavation
process in laboratory experiments conducted as part of our work.

It can be emphasized from the analysis of the physical characteristics of sediments used in
experiments that the physical properties of sediments in the erosion processes occurring in channels
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to date are considered as fundamental factors, and general regularities related to their mechanical
parameters have not been found. This work accurately corresponds to the scope of experiments
conducted to study the erosion process in channels using the properties of sediments installed.

Table 1
The physical-mechanical indicators of compacted soils.
soil soil 1 soil 2 soil 3 soil 4 soil 5 soil 6
W, 0% 14,2 33,6 27,4 24,4 21,8 21,9
Ver . 1,58 1,66 1,73 1,77 1,83 1,82
g/sm
Vsk,
gfsm? 1,38 1,24 1,36 1,42 1,50 1,49
p,g/sm? 2,69 2,70 2,68 2,67 2,66 2,65
n, % 48,7 54,1 49,3 46,8 43,6 43,8
€ 0,949 1,177 0,971 0,880 0,773 0,779
Iw 0,40 0,77 0,76 0,74 0,75 0,75
Winax, % 35,5 43,6 36,05 32,97 29.06 29.2
Wr,% 32,8 28,1 22,3 19,5 16,1 -
Wp,% 24.4 20,0 16,0 13,6 13,5 -
Ip 8.4 8,1 6,3 5,9 2,9 -
I 1,68 1,81 1,83 2,86 -
vp 1,52 1.44 1,41 1,.28 0,9 0,7

It can be emphasized from the analysis of the physical characteristics of the used soils that, so
far, the physical properties of soils in erosion processes occurring in connected channels can be
considered as the main factors, and general principles related to their motion parameters have not
been identified. This work is in line with the scope of experiments conducted to study the erosion
process in the connected channels of the specified soils.

Table 2
The granulometric composition of compacted soil samples
Particle size distribution analysis,%
= € g é E E = Total
. € = S o £ )
Ne Example of soil S 5 o = 0 2 | S o | fractions
~lslslg glgl|gle| »
NS e ] 3|88 ¢
S S | o | S| g
1 soil 1 59,54 | 8,43 | 20,37 | 7,38 | 2,78 10,94 |0,33| 0,22 | 100,0
2 soil 2 73,12 | 458 |18,15| 2,79 | 0,87 | 0,310,213 | 0,05 | 100,0
3 soil 3 32,17 | 18,22 | 30,78 | 10,29 | 5,14 | 2,03 | 1,03 | 0,33 | 100,0
4 soil 4 56,48 | 10,46 | 22,32 | 6,53 | 3,18 | 0,76 | 0,21 | 0,05 | 100,0
5 soil 5 41,90 | 14,42 | 25,69 | 9,51 | 4,37 | 2,41 | 1,26 | 0,44 | 100,0
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It is known that the granulometric composition of gravel determines its strength indicator. So
far, no clear functional connection has been found between the granulometric composition of gravel
and the speed at which it is washed away.

The compacted gravel has an average bulk density of 2.65-2.75 g/cm?.

The bulk density of soil is one of the fundamental properties of soil, it changes with the
compaction or loosening of the attached particles, but changes relatively little in comparison to the
bulk weight (Table 1).

When saturated soil is completely filled with water, the amount of air between soil particles
decreases significantly, and its volume increases. As a result, the low permeability of saturated soils
causes a decrease in plant growth.

The flammability of the new fabrics in lovely bonfires will be high (45...90%). The
flammability of plastic fabrics varies from 3% to 6%.

The correlation between the cohesion coefficient values obtained for the soil samples
connected with the settling velocity of the soil was not clearly observed. However, the increase in
settling resistance of the soil connected with the establishment of settling velocity from the conducted
experiments was noted. Due to the lack of a clear functional connection between them, this factor
was not taken into account in evaluating the settling velocity.

In this way, we observe the resistance of plastic properties of soil samples to erosion. The
permeability of plastic between the upper and lower limits is very suitable for freely flowing water.
The permeable soils are characterized by a specific thickness of the plastic water barrier.

Most researchers believe that when plasticizers are present in the soil connected to the roots
of the majority of plants, water puddles with a certain thickness are formed. This suggests that when
water is absorbed by the roots, there is a separation of connections between the roots due to the strong
development of diffusion puddles on the surface of the roots, increasing the growth of connected soils
and indicating the visible movement of the roots by the dirt. In such conditions, the external influences
on the roots are relatively easily facilitated to slip against each other.

The displayed degree of expression of the plasticity property by the cohesive soils and their
unique characteristics, i.e. composition (granulometric, mineral, composition of exchangeable bases)
and shape, as well as the unique characteristics of the plastic mass affected by them, i.e. chemical
composition and concentration, are determined.

One of the indicators of the upper limit of the plasticity of clay is a general idea about the
composition of clay particles in clays and their hydrophilic degree forming its minerals.

The quantity and hydrophilicity of clay particles determine the cohesive forces in the soil, and
consequently, the rate of erosion.

Experiments failed to establish a functional relationship between the rate of flow erosion and
the upper limit of soil plasticity.

According to Table 1, as the plasticity of cohesive soils increases, their resistance to erosion
progressively increases.

The level of moisture or the coefficient of saturation, relative humidity — is an important
characteristic indicating the relative amount of the gaseous phase in soil pores.

The composition of clay minerals has the most significant impact on the maximum molecular
moisture capacity. For montmorillonite clays, it is equal to 50...100%; for hydromica-like, kaolinite,
and polymineral clays — it is 12...40%. Organic matter increases the value of the maximum molecular
moisture capacity.
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Due to the fact that the maximum molecular humidity capacity is dependent on the
accumulated surface area (surface) of microstructural elements, it is possible to make an approximate
estimation about the microaggregate composition of soils based on its magnitude. The maximum
molecular moisture capacity (in %) exceeds 24% for clays; for heavy loamy soils, it ranges from 24
to 16, for medium loamy soils — from 16 to 12, for light loamy soils — from 12 to 8, for heavy sandy
loam soils — from 8 to 5, and for light sandy loams and sands — it is less than 5.

Another characteristic of soil is its shrinkage. Shrinkage is the reduction in the volume of soil
as it dries out. In the plastic state of cohesive soils, the water-colloidal films become quite strong, and
particles can move (migrate) relative to each other more easily. During shrinkage, as the moisture
evaporates, the surface tension forces increase, and intermolecular forces become significantly
apparent, which results in the particles drawing closer together. Shrinkage continues as the soil
transitions from a two-phase system to a three-phase system and persists until the top layer of soil
dries out to the state of hygroscopic moisture.

The phenomenon of shrinkage often occurs in conjunction with the formation of cracks
(fissures), which reduces the compactness of the soil in the massif. Montmorillonite clays have the
maximum shrinkage, while hydromica-like, polymineral, and kaolinite clays shrink considerably less.
The lesser the amount of clay-colloidal (glinisto-kolloidniye) particles, the greater the shrinkage will
be.

The intensity of erosion was observed to be higher in periodically operating canals compared
to continuously operating canals. The primary reason for this is related to the moisture content of
cohesive soils. In continuously operating canals, moisture remains high, whereas in periodically
operating canals, during inactive periods, moisture is almost absent and cracks appear. When water
impacts the soil, the absence of moisture in the cracks means there are no cohesive forces, which
leads to soil erosion. This situation was observed in the periodically operating "Dustlik" canal. At the
end of the irrigation season, the canal was so eroded that it resulted in a decrease in the ability to
supply water to the irrigated areas.

To study the specific impact of moisture on canal erosion, experiments were conducted under
both field and laboratory conditions. For this purpose, research was carried out on the "Dustlik" canal
located in the Kashkadarya region. The physical indicators of the soil samples taken from the
laboratory and from the canal were entered into Table 1.

For the study of the dependency of canal erosion speed on soil moisture, we utilized the
cohesive soil of the canal and the first sample of laboratory soil. Soil brought from the canal was
placed in a canal model at moisture levels of 5-10%, 16-20%, 28-35%, and 39-50%, while laboratory
soils were placed at moisture levels of 7-10%, 13-22%, 28-35%, and 41-53%. Research was
conducted to establish their erosion rates. The data from the experiment were entered into Table 3.

Table 3
Dependence of soil moisture on the rate of flow washing
Washing
. Experience | Moisture, | t, v,, | v, h,, intensity, V

Linked grunt N W, % s | e | wie . mm/min -
1 5-10 60 | 0,21 | 0,15 8 0,13
Suglinok 2 16-20 60 | 0,32 | 0,23 6 0,10
(natural) 3 28-35 60 | 0,53 | 0,38 5 0,08
4 39-50 60 | 0,72 | 0,51 2 0,03
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5 7-10 60 | 0,28 | 0,20 7 0,12

Suglinok 6 13-22 60 | 0,40 | 0,29 5 0,08
(laboratory) 7 28-35 60 | 0,64 | 0,46 4 0,07
8 41-53 60 | 0,80 | 0,57 2 0,03

In the experiments, the washing time was determined. Also, the concept of washing intensity
was introduced when expressing the character of washing. It shows the ratio of washing intensity to
the washing depth for a specified time, thatis V =h_ /t, s/ yun.

Deformation rates were determined for the studied bonded soils with different moisture
content. The results of the experiment are included in Table 3, and according to them, the

connection graph v, = f (UH) was constructed (Fig. 1).
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Fig.1. Graph v, = f (V) of the dependence of the intensity of soil

washing on the washing speed
The average non-washing critical velocity for bonded soil in a channel with dry air (5-10%) is
0.13 m/s, for soil with natural moisture (16-20%) it is 0.23 m/s, equal to 0.38 m/s for soil with natural
moisture (28-35%) and 0.51 m/s for soil with moisture (39-50%).
From the comparison of these obtained results, it can be seen that soils with greater values of
natural moisture can withstand the washing rate of the stream compared to soils in dry air conditions
(Figure 2).

V= m/s
09 2

o e
- e
-

01

el i i i i i i i i W%

0 5 10 15 20 25 30 35 40 45 50

Fig.2. Dependence of flow rate on ground moisture v, = f (W)

As a result of the impact of the flow on soils with a dry air condition, the pore medium quickly
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occupies the layer and weakens the internal connection between the particles. In addition, compressed
air bubbles weaken the interrelationship of particles by causing a process of mechanical breakdown.
When wet soils with maximum molecular moisture capacity are exposed to water, absorption occurs
very slowly, thus the soil is protected from various forms of deterioration. It can be explained
differently.
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Fig.3. Diagram showing relationshipsv, = f (W)

If the bound soil moisture is greater than the maximum molecular moisture capacity, then
depending on the moisture content, a certain number of capillaries (pores) will be filled with water,
and water will only enter the unfilled capillary and, as a result, the possibility of its failure decreases.

Therefore, the high humidity in the soil significantly increases the rate of non-washing by the
flow.

Thus, the study of physical and mechanical properties of the above-mentioned bound soils
showed that they have the ability to resist the washing speed of the stream. We come to the conclusion
that it is appropriate to take into account the above-mentioned factors in the studies conducted with
the determination of flow rates of connected soil channels.
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UO‘K 631.356.4.02

GIDROTEXNIKA INSHOOTLARINING MEXANIK JIHOZLARINI
AVTOMATLASHTIRISH USULLARI

E.S.Nabiyev - dotsent
Qarshi muhandislik-igtisodiyot instituti

Annotatsiya. Texnologik jarayonlarni boshgarish funksiyalarini almashtirish va ularning
ogimini inson aralashuvisiz amalga oshirish. Avtomatik qurilmalar (qurilmalar to‘plami) tomonidan
bajariladigan operatsiyalarning xarakteri va hajmiga garab quyidagi turdagi avtomatik tizimlarga
amalga oshiriladi. Shu maqsadda gidrotexnik inshootlar va ularda qo‘llaniladigan zatvorlar va ularni
avtomatik boshgaruv sxemalarini tahlil etib chigamiz.

Kalit so‘zlar: Avtomatik qurilmalar, zatvorlar, goplama, gidrotexnika inshootlari.

Gidrotexnika inshootlarining mexanik jihozlari deganda inshootdan suvni o‘tkazish va
inshootdan foydalanishdagi boshga funksiyalarni tezkor bajarishni ta’minlovchi konstruksiya va
qurilmalar majmuasi tushuniladi.

Mexanik jihozlarga zatvorlar, suvdagi turli oqiziglarni ushlab qoluvchi panjaralar, to‘sinlar,
zatvorlarni ko‘tarib-tushiruvchi qurilmalar, nasos stansiyalari va yirik gidrouzellardagi statsionar
kranlar va boshqalar kiradi.
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