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Introduction

The specificity of the work of hydraulic structures (GTS) is that in the overwhelming majority of
cases, their soil bases are moistened to the level of maximum water saturation. However, in the
first time after the commissioning of the GTS, the soil mass is moistened unevenly, which
affects the nature of the interaction between the foundation and the structure.

Hydraulic structures and their subsidence foundations accept various loads and influences that
differ in origin, duration, recurrence, etc.

- Hydrostatic and hydrodynamic pressure on structural elements of the base soil particle;

- Soil pressure pa elements of the structure;

- Pressure of the structure on the base during static work;

- The impact of changes in the own mass of the soil during its moistening on the stress state of
the massif;

- The effect of the own weight of the structure elements on the stress-strain state of the structure;
- Transformation of stresses in a structure, caused by a change in the properties of the soil that
serves as the base of the structure, due to its moistening by filtration and transported water;

- Dynamic loads caused by the passage through the construction of equipment, due to the
seismicity of the area, etc.
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Literature review

As noted earlier [1,2,3,4,5,6], used in the study of soil properties, stamp tests are very
laborious and require a significant investment of time. A special device developed by the
authors [7, 8] has significantly simplified the process, reduces labor costs, and also gives
more information and the ability to visually observe the processes occurring in the bases of

the dies, and continuously make the necessary measurements.

Materials and metods

This device was used to study the process of moistening loess subsidence soils in various
regions of the Karshi steppe. Below are the results obtained in the study of soils in the areas
of distribution canals 4-X and 2-X, massifs "Turkmenistan" and named after "Abdulla
Qadiri", as well as in the area of distribution canal of the massif "Surkhan". The tests made it
possible to visually note the following basic regularities of moistening and deformation of

base soils [5].

Results

Sometime after the start of water infiltration into the soil, which depends on the size of the
water source and the characteristics of the soil, three wetting zones are formed in the soil
massif. The first is the zone of gravitational movement of moisture adjacent to the water
source, then the zone of capillary movement and, finally, along the perimeter, the zone of
film movement. From the moment of the formation of the third zone, the further propagation
of water in depth and to the sides (advancement of the wetting front) in the massif occurs in
a film form. At the same time, moisture goes only through small pores. Medium sizes and
macropores do not take part in the process of moisture infiltration into the unmoistened soil
mass in this period of time. Moreover, there is no filtration of water through the volume
occupied by these pores, which in this case work as waterproof bodies. In this regard, the
total pore cross section through which water infiltration into the ground occurs [3].

The boundary of the humidified zone of the soil massif, the movement of which was
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monitored through the screen when working with the installation, is clearly visible.

Figure 1 shows the graphs of the time dependence of the soaking depth of the base of a
semicircular stamp at various pressures transmitted by the stamp to the ground. The
diameter of the stamp is 35 cm. The stamp was installed in a semicircular pit 50 cm in
diameter. Water was supplied to the pit at a rate of 6 liters / hour.

It can be seen from the graphs that the rate of movement of moisture into the depth of the
massif decreases during the process of soaking moisture into the depth of the massif; the
higher the pressure transmitted by the stamp to the soil, the more the pressure is transferred
to the soil.

Figure 2 shows the depth of soaking of the bases of the dies as a function of the times of
continuous soaking of the foundation pit for different areas of the dies transmitting a
pressure of 0.15 MPa to the ground.

Obviously, the stamp (structure), which has a large area in the plan, with equal pressure
transmitted to the base, compresses a larger volume of soil. In this regard, the speed of
advancement of the border of the wetted zone in the bases of the dies is the lower, the larger
the area of the stamp.

A decrease in the rate of advancement of the soil mass moistening boundary with an
increase in pressure and die size can be explained by the fact that, in this case, the
compaction deformations of the die base increase, the porosity of a part of the soil mass
decreases and, accordingly, the zone with a reduced filtration capacity increases.

Thus, as a result of the experiments, it was found that when soaking the bases of the dies
during the first 20-40 minutes, the depth of the wetting zone changes, practically, linearly, in
proportion to the time of wetting. Then the rate of advance of the wetting front decreases,
and the more intense, the larger the massif is subject to the process of subsidence.

Studies have shown that the rate of soaking of the soil mass is significantly influenced by
the intensity of water supply to the soil, and with constant filling of the water source, also by
the area of the water surface in the pit through which the infiltration occurs. As can be seen

from Fig. 3, with an increase in the amount of water supplied to the pit per unit time, the rate
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of soil wetting increases. In this case, the filtration rate approaches a certain limit, which is

reached in the case of continuous supply of a volume of water to the pit, which ensures its

constant filling.

If water

is supplied to the pit in an amount sufficient for its constant filling, then the

intensity of the growth of the depth of the wetted zone increases with an increase in the area

of the pit.
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Yac
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Puc.1. 3aBrcuMOCTb TiTyOWHBI IIPOMAYMBAHUS JISCCOBBIX OCHOBaHHMI 1O mTamioB ¢ d=35
CM, mepelaroIuX Ha TPYHT Pa3IuyHOE 1aBJICHUE OT BPEMEHH 3aMauYNBaHUs

Fig. 1. Dependence of the depth of soaking of loess bases for stamps with d = 35 cm,

transmitting different pressures to the ground on the time of soaking

Puc.2. 3aBHCUMOCTD FJIy6I/IHBI IIpoMadvBaHWA  pPa3JIAYHOr0 aAUaMETpa IITAaMIIOB,
nepenaromux Ha rpyHT 0,15 Mna, ot BpemeHu.
Fig. 2. Dependence of the soaking depth of various diameters of stamps, transmitting 0.15

MPa to the ground, on time.

Puc.3. I'myOuna mpomMadynBaHusl OCHOBAaHUM IITAMIIOB AuUaMeTpoMm 25 cM ¢ nasieHuem 0,1
MIla, B 3aBUCUMOCTH OT UHTEHCUBHOCTH ITOJAa4YU BOJIBL.
Fig. 3. The depth of soaking of the bases of stamps with a diameter of 25 cm with a pressure

of 0.1 MPa, depending on the intensity of water supply.

Puc.4. OObeMHasi nuarpaMMma IpOLECC YBIIAXXHEHHS JIECCOBBIX OCHOBAHHUN MOIYKPYTIBIX
mTamIioB quameTpom (=25 cMm (pacnpeaenurens 4-x)

Fig. 4. Volumetric diagram of the process of moistening loess bases of semicircular stamps
with a diameter of D = 25 cm (distributor 4)

After stopping the water supply to the boiler, the contour of the wetted zone continues to
advance due to the change in the moisture content of the wetted part of the massif. It
stabilizes after the moisture content in the wetted part of the soil drops to a value not
exceeding o = 15-17%.

Visual observations showed that the shape of the moistening contour of the soil mass

depends on the pressure transmitted by the stamp to the soil. In the absence of pressure or its
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low value, the soil massif is moistened evenly, both under the strain, and somewhat away

from it. When the pressure transferred by the punch to the ground exceeds the initial
subsidence, the process of moving the wetting front under the punch slows down, remaining
practically unchanged on the side from it. After the depth of the soil moisture zone becomes
greater than the thickness of the part of the massif subject to deformation, the line of the
moisture contour gradually flattens out.

Figure 4. a volumetric diagram of the process of moistening loess bases of semicircular
stamps with a diameter ocaf d = 25 cm through pits of the same shape, but of different area,
Is proposed. The diagram is based on the results of soil studies in the distributor zone 4-X.

In the semicircular pits with an area of F = 240-250 cm?, water was supplied in an amount of
Q =1 liter / hour into the pits F = 480 - 500 cm? - Q = 3 liters / hour and into the pits F =
960 - 1000 cm? Q = 6 liters / hour ... If, sometime after the start of the experiment, the
indicated amount of moisture turned out to be more than could be filtered into the soil
through the pit, then the water was supplied in such a way as to maintain its level in the pit.
However, such changes in water consumption were very insignificant and did not take place
earlier than the fifth day after the start of the experiment.

As can be seen from the three-dimensional diagram of the process, the nature of the curves
obtained when working with the device is similar to those obtained from the results of stamp
tests of soils on the same site. This is quite natural, since only the scale of the experiment

has changed.

Conclusion
Based on the results of working with the described device, we can conclude the following:
1. The use of the proposed device creates additional opportunities for studying the features
of the process of moistening loess soils.
2. The constructed three-dimensional diagrams of the process of moistening loess soil
clearly demonstrate that the rate of advance of the moistening front into the depth of the
stamp base is the greater, the greater the intensity of moistening, the area of the water

mirror in the pit, and the less, the longer the soaking time, the pressure transmitted by
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the stamp to soil and area of this stamp.
3. (3) The rate of advance of the moistening front during the soaking of loess soils depends
not only on the total porosity of the soil, but also on the type, size and location of pores.
4. The composition and direction of the group of factors influencing the features of the
process of moistening the loess foundations of the stamps does not depend on the scale

of modeling.

References

1. Zasov S.V., Frolov N.N., Khuzhakulov R. Features of the stress-strain state of loess
subsidence foundations of the NIITZlagroprom structure of the Ministry of Agriculture of
the Russian Federation, No.-68, VVS-96, Dep. - M .: 1996.S. 6.

2. Zasov S.V., Khuzhakulov R. Water-conducting structures on subsiding soils. On Sat.
mater. conf. KIEI, - Karshi: - Nasaf, 2002, pp. 147-148.

3. Zasov S.V., Khuzhakulov R Operational reliability of the irrigation network and cotton
harvest in the Karshi steppe. On Sat. materials of the All-Russian scientific and technical
conference (April 22-24, 2003) "Environmental sustainability of natural systems and the role
of environmental management in its provision." M., Moscow State University of
Environmental Engineering, 2003, pp. 57-59.

4. Zasov S.V., Khuzhakulov R. Reliability of functioning of irrigation and drainage systems
in the arid zone of agriculture Materials of the international scientific-practical conference
"Problems of development of water management and ways to solve them", MGUP, M.,
2011, p. 201-205.

5. Khuzhakulov R., Zasov S.V. Issues of design of hydraulic structures on collapsible soils
in the south of Uzbekistan. On Sat. materials of the republican scientific and practical
conference. Karshi Engineering and Economics Institute. - Karshi: March 11-12, 2016, pp.
266-269.

6. Khuzhakulov R. Hydraulic structures of irrigation systems on loess collapsible soils of the
Republic of Uzbekistan. In the journal "Innovative Technologies”, No. 1 (33), 2019. S. 52-
57.

241 |Page



Special Issue on Basis of Applied Sciences and Its Development in the Contemporary World

Published in Association with

Department of Technology and Organization of Construction, Samarkand State Architectural and Civil Engineering Institute, Uzbekistan
Department of Mechanization of livestock, Samarkand Institute of Veterinary Medicine, Uzbekistan

Novateur Publication India’s International Journal of Innovations in Engineering Research and Technology [IJIERT]
ISSN: 2394-3696, Website: www.ijiert.org, 15th June, 2020

7. A.S. 922229. A device for studying the physical and mechanical properties of soil in the

walls of the schurf // Mosk. irrigation and drainage institute: Auth. invented. Frolov N.N.,
Zasov S.V., Dokin V.A.-Appl. 6.06.80 No. 2937372. -B.1. 1982, no. 15. P. 93.

8. A.S. 1717700. Water-conducting structure on collapsible soils // Mosk. irrigation and
drainage institute: Auth. invented. Zasov S.V., Khuzhakulov R. -Applicable. 06/15/1990,
No. 4839512. -B.1. 1992, no. 9.

9. Rustam Xujakulov,Sergey Zasov. Studying of Deformation Properties of the Additive
Bases with the Help by Means of Special Installation.International Journal of Advanced
Research in Science,Engineering and Technology.Vol.6,Issue 5,May 2019.www.ijarset.com
10. Rustam Xujakulov,Sergey Zasov. Research of the Diafhragm of the Tubular Hydro
cjnstruction from Action of own Weight.International Journal of Advanced Research in

Science,Engineering and Technology.Vol.6,lIssue 5,May 2019.www.ijarset.com.

242 |Page



	STUDY OF THE REGULARITIES OF THE PROCESS OF MOISTENING LOESS SUBSIDENCE FOUNDATIONS OF HYDRAULIC STRUCTURES

