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In natural conditions, various soil layers can be encountered in the foundation of
structures. When uniform soils are found under small structures, the foundation of large
structures is often composed of various types of soils. The theory of filtration does not
provide the ability to perform filtration calculations for all conditions. Therefore, areas with
stratified soils are brought to the state of calculation schemes, which are ready solutions for
determining the filtration flow parameters.

In water weir structures, water levels change over time; however, filtration
calculations are only performed for the case where the difference between them remains
constant. For this purpose, the calculation schemes are accepted based on the maximum
value of the acting pressure. In this case, the water level is assumed to be regulated and
filtration must be stable. For water levels in the byfs, the level reached at a given time in
each byf is accepted. Normally, for calculation purposes, the normal water level in the upper
byf and the minimum water level in the lower byf are assumed. If the difference in levels
between the byfs is large in terms of duration, this difference is considered as a calculation
condition.

The pressure of the filtration flow at an arbitrary point in the filtration area refers to
potential energy, which is expressed as the sum of two components: geodetic and
piezometric values.

h,=%Z, +(E]
7 Jx

Here, h  is the pressure at the point in the filtration area relative to the reference

plane (datum); Z, is the distance from the reference plane to the point in question, where h

654



Mex/1iyHapoJHbIN Hay4YHBIN KypPHaI Ne 32 (100), yactb 1
«HoBocTu o6pasoBanus: ucciegoBanue B XXI Beke» Anpensb, 2025

is positive if the point is above the reference plane and negative if it is below it; (P/y),is the

piezometric head at the point.

Pressure determination scheme in water weir structures. In the filtration calculations
for water weir structures, an arbitrary horizontal plane can be accepted as the reference
plane. The pressure is calculated relative to this plane using formula (3.2). For convenience
in calculations, the reference plane is usually taken at the water level of the lower byf or, if
there is no water, at the bottom of the lower byf. In this case, the pressure is equal to the
difference in levels between the byfs (the acting pressure).

In practical conditions, it is not possible to account for all the factors encountered
during the filtration flow movement using calculation formulas. This necessitates several
simplifications and the introduction of assumptions.

In filtration calculations, the main assumptions include the following:

The filtration flow is considered as two-dimensional movement.

The soil under the structure is assumed to be homogeneous and isotropic (in the
case of homogeneous anisotropic soils, the filtration scheme is reduced to an equivalent
homogeneous isotropic soil, with changes made to the dimensions of the flyutbet).

The pressure acting on the structure does not change over time, meaning steady-
state filtration is assumed.

The filtration coefficient is considered constant.

The water temperature and soil porosity are assumed to remain unchanged.

The length of the structure is assumed to be infinite.

The vertical elements of the underground contour are assumed to be impermeable
to water.

Filtration calculation methods. Filtration calculations are performed to solve the
following problems: determining the filtration pressure acting on the horizontal elements of
the underground contour of the hydraulic structure; checking the soil’s resistance to
filtration; determining the water loss due to seepage from the ground.

The possible variants of the underground contour are compared, and the one that is
most beneficial (preferable) from a technical and economic standpoint is selected. Such an
underground contour is considered rational.

Filtration calculations in a porous medium are carried out based on Darcy’s law:

$=K,-J,

The flow rate of the filtration flow is calculated as follows:

Q=K, @3 or Q=K,o(h -h,)/I

Here, § — filtration velocity; K, — filtration coefficient; J — pressure gradient (the

pressure drop along the filtration flow path per unit length). @ — the cross-sectional area
along with the soil particles and porosity.
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Darcy's law represents the filtration flow in a laminar regime, and in this regime, the
velocity variation is observed on a large scale. This law is applicable to all soils except gravel
soils.

The methods for practical filtration calculations can be divided into three main groups.

The first group is the hydromechanical method, where the filtration flow movement is
based on mathematical physics problems. Calculations using this method show that
pressure varies along the underground contour's length in a curved path. In this case, the
curvature of the curve is directed outward at the beginning of the section and inward at the
end.

The second group is the experimental methods. Among them, the most commonly
used is the Electro-Hydrodynamic Similarity (EHDS) method. This method allows observing
the hydrodynamic type of any underground contour of the flow. The experimental method
is also used in the study of filtration in models of hydraulic engineering structures located
inside soil layers.

The third group is the hydraulic method, which is based on approximate solutions to
the problem. This is the most commonly used method in practical calculations. In hydraulic
methods, the pressure variation between the fractured points of the flow is considered
linear, meaning that pressure is low at the end of the flow and high at the beginning. This
approximation does not lead to significant errors when determining the pressure at certain
sections of the flow. The thickness of the flow at the end is taken as a constructively
(without calculations) assumed value.

REFERENCES:

1. Urishev, B., Artikbekova, F., Kuvvatov, D., Nosirov, F., & Kuvatov, U. (2021).
Trajectory of sediment deposition at the bottom of water intake structures of pumping
stations. In IOP Conference Series: Materials Science and Engineering (Vol. 1030, No. 1, p.
012137). IOP Publishing.

2. Urishev, B., Eshev, S., Nosirov, F., & Kuvatov, U. (2021). A device for reducing
the siltation of the front chamber of the pumping station in irrigation systems. In E3S Web
of Conferences (Vol. 274, p. 03001). EDP Sciences.

3. Urishev, B., Kuvvatov, D., Doniyorov, T., Kuvatov, U., & Umirov, A. (2023,
March). Hydraulic storage of solar energy for supplying pumping units with drip irrigation
of plants. In AIP Conference Proceedings (Vol. 2612, No. 1). AIP Publishing.

4, Urishev, B., Doniyorov, T., Kuvatov, U., & Urishova, D. (2023). Determination
of optimal parameters of pumping unit of pumped storage power plant operating using
solar energy. In E3S Web of Conferences (Vol. 401, p. 01043). EDP Sciences.

5. Urishev, B., Kuvatov, U., & Umirov, A. (2022, July). Determination of main
energy parameters and efficiency of local energy system based on renewable energy

656



Mex/1iyHapoJHbIN Hay4YHBIN KypPHaI Ne 32 (100), yactb 1
«HoBocTu obpasoBaHus: ucciaenoBaHue B XXI Beke» Anpensb, 2025

sources. In IOP Conference Series: Earth and Environmental Science (Vol. 1070, No. 1, p.
012043). I0P Publishing.

6. Ypuuwes, b. Y., Kyeatos, VY. K., & Ymupos, A. I1. (2023). BbIEOP NAPAMETPOB
SHEPTETUYECKOM CWUCTEMbI HA BA3E COJIHEHHOM W BETPO3HEPTETUYECKOM
YCTAHOBOK U TMOPABNTUYECKOIO AKKYMYTMPOBAHWA IHEPTUW. Oriental renaissance:
Innovative, educational, natural and social sciences, 3(12), 436-441.

7. Ypuuwes, b. Y., Ymupos, A. ., KysaTos, Y. XK., & omypogosa, M. K. (2022).
I-(,AVITA TUKNAHAOUTAH 2SHEPTMA MAHBAJNTAPUTA ACOCNHAHTAH NOKAJT SHEPIUA
TUSNMNAPUHUHT CAMAPALOPNTNTUHU AHUKNALL. Mugqobil energetika, 1(04), 97-102.

8. Urishev, B., Kuvatov, U., & Umirov, A. (2024). FOTOELEKTRIK NASOS
QURILMASINING IQTISODIY SAMARADORLIGINI ANIQLASH. Innovatsion texnologiyalar,
55(03).

9. Omonovich, D. T., & Jalolovich, K. U. (2024). Results of Using Spersal Chemical
Meliorant to Improve The Reclamation State of Saline Soils in The Kashkadarya Region.
Andalasian International Journal of Agriculture and Natural Sciences (AIJANS), 5(2), 58-64.

10. Xy»kakynos, P., dwes, C. C.,, & KyBBatos, Y. . (2016). O HaagexHOCTM
rTMAPOMENMopaTMBHbIX cuctem B KalKagapbuHcKol obnactm Pecnybnmkm Y3beKucTaH.
Hoewblili yHusepcumem. Cepus: TexHuyeckue HayKu, (2), 35-39.

11. Omanqulovich, N. O., & Jalolovich, Q. U. OLIY TA’LIM TEXNIKA IXTISOSLIKLARI
TALABALARIGA GIDRAVLIKA FANIDAN SUYUQLIKNING LAMINAR REJIMLI HARAKATINI O
‘QITISHNING NAZARIY ASOSLARI. ORIENTAL RENAISSANCE: INNOVATIVE, EDUCATIONAL,
NATURAL AND SOCIAL SCIENCES SCIENTIFIC JOURNAL, 393.

12. Abdullayevich, K. N. (2024). 3HEPIMAHW TEXALLl BA SHEPIrnAa
CAMAPAOP/INTU COXACUAOA WMHHOBALIMOH ®AO/IUATHU BOLWIKAPULLAA NOUUXA
EHOAWYBUOAH ®ONAOANAHWULL. THE THEORY OF RECENT SCIENTIFIC RESEARCH IN THE
FIELD OF PEDAGOGY, 2(25), 363-367.

13. Abdullayevich, Q. N., & Muzaffar o’g’li, N. T. (2024). NORMALIZATION MODES
OF HYDROGENERATORS. THE THEORY OF RECENT SCIENTIFIC RESEARCH IN THE FIELD OF
PEDAGOGY, 2(25), 368-371.

14. Abdullayevich, Q. N., & Muzaffar o’g’li, N. T. (2024). FACTORS AFFECTING
SPECIFIC ELECTRICITY CONSUMPTION IN INDUSTRIAL ENTERPRISES. THE THEORY OF RECENT
SCIENTIFIC RESEARCH IN THE FIELD OF PEDAGOGY, 2(25), 372-376.

15. Abdullayevich, K. N. (2024). 9N1EKTP 2HEPIMA CUDPATUHWN SNEKTP SHEPIUA
NCPODUTA TABCUPWU. PEDAGOG, 7(9), 183-188.

16. Abdullayevich, K. N. (2024). MHTENNEKTYA/IbHbIA MOHUTOPUHT PEXXMMOB
SNEKTPUYECKUX CETEN. Hosocmu obpa3sosaHus: uccnedosaHue 8 XXI seke, 3(26), 203-208.

17.  Abdullayevich, K. N. (2024). OLEHKA BAUAOWMX GAKTOPOB HA
NMOKA3SATENN  YAOENBbHOIO PACXOOA IJIEKTPOSHEPIMM HA  TMPOMBbBIWWAEHHDBIX
NPEANPUATUN. PROSPECTS AND MAIN TRENDS IN MODERN SCIENCE, 2(13), 531-536.

657



Mex/1iyHapoJHbIN Hay4YHBIN KypPHaI Ne 32 (100), yactb 1
«HoBocTu o6pasoBanus: ucciegoBanue B XXI Beke» Anpensb, 2025

18. Abdullayevich, K. N. (2024). ANALYSIS AND EVALUATION OF THE
EFFECTIVENESS OF ENERGY SAVING IN INDUSTRIAL ENTERPRISES. SCIENTIFIC APPROACH TO
THE MODERN EDUCATION SYSTEM, 3(28), 75-81.

19. Abdullayevich, Q. N., & Abduzairovna, N. M. (2024). 2/1EKTP TAbBMWHOTU
TU3UMUOA PAKAMAN MOACTAHUMANAPOAH ®OUOANAHUL MACANANAPW. Eurasian
Journal of Academic Research, 4(9), 71-75.

20. Ixtiyorovich, D. S. (2023). CONDUCTING LABORATORY CLASSES ON ELECTRICAL
CIRCUITS. HayuHbin ®okyc, 1(1), 84-88.

21. Oxypaes, W. W, & Maxmygos, H. W. (2023). AOCTUXKEHWUE
SHEPTO3PPEKTUBHOCTU MHOIFO3TAXKHbBLIX 4OMOB C MOMOLLBbKO ®OTOPEE. European
Journal of Interdisciplinary Research and Development, 15, 55-57.

22. Oxkypaes, W. W. (2023). CMEWAHHOE COEOUHEHWE PE3UCTOPOB.
BANTAHCUPOBKA MOCTA. Scientific Impulse, 1(7), 859-861.

23. Mamarasulova, F., Bobojonov, Y., Djurayev, S., & Karimova, N. (2023).
Stimulating environmental protection activities in the energy sector. In E3S Web of
Conferences (Vol. 461, p. 01099). EDP Sciences.

24, Ixtiyorovich S. D. et al. ACMHXPOHHAA MALWIWHA C MNEPEKNHOYEHMEM
MOJTIOCOB //HoBocTu obpasoBaHuA: uccnegosaHune B XXI seke. — 2024. —T. 2. — Ne, 20. - C.
768-772.

25. Makhmutkhanov, S., Akhrom, J., Djurayev, S., & Bozorov, |. (2024, June).
Stimulating environmental protection activities in the energy sector. In AIP Conference
Proceedings (Vol. 3152, No. 1). AIP Publishing.

26. dansunes, M. M., Ubparnmos, U. U., dxypaes, LW. UN., & Myxammagues, A. B. Y.
(2023). ONPEAENEHWE MNAPAMETPOB JIMHUW SMEKTPONEPEAAY C MOMOLLbBHKO
MPOTPAMMHOM OBECMEYEHUWU MATLAB SIMULINK. Hayka, mexHuka u obpa3zoeaHue, (2
(90)), 23-27.

27. Ixtiyorovich, D. S., & Abdullayevna, X. X. (2023). ANALYSIS AND EVALUATION
OF ENERGY SAVING EFFICIENCY IN COCONOMOTAL INDUSTRIAL ENTERPRISES. Scientific
Impulse, 1(10), 2144-2149.

28. Ixtiyorovich, D. S. (2023). CTATUYECKWE ONMWCAHUA TPEXPA3ZHOIO
TPAHCO®OPMATOPA C YYETOM YYBCTBUTENIbHbLIX 3NEMEHTOB. Hosocmu obpa3osaHus:
uccnedosaHue 8 XXl seke, 2(15), 1183-1189.

29. Ixtiyorovich, D. S., & Abdullayevna, X. X. (2023). STABILIZATION OF SINGLE-
PHASE LOAD CURRENT IN THREE-PHASE CIRCUITS. Scientific Impulse, 1(10), 1811-1813.

30. Beitullaeva, R., Tukhtaev, B., Norboev, A., Nimatov, K., & Djuraev, S. (2023).
Analysis of pump operation in common pressure pipelines using the example of the
“Chirchik” pumping station. In E3S Web of Conferences (Vol. 460, p. 08015). EDP Sciences.

31. Mamarasulova, F., Bobojonov, Y., Djurayev, S., & Karimova, N. (2023).
Stimulating environmental protection activities in the energy sector. In E3S Web of
Conferences (Vol.461, p. 01099). EDP Sciences.

658



Mex/1iyHapoJHbIN Hay4YHBIN KypPHaI Ne 32 (100), yacts 1
«HoBocTu obpasoBaHus: ucciaenoBaHue B XXI Beke» Anpensb, 2025

32. Abdullayevich, K. N., O’G’Li, M. F. A., O’G’Lj, E. J. 0., & O’G’Li, P. A. B. (2024).
MARKOV ZANJIRI USULI VA O ‘LCHANGAN SHAMOL TEZLIKLARIDAN FOYDALANGAN HOLDA
YANGI SHAMOL TEZLIKLARINI BASHORAT QILISH. Eurasian Journal of Academic
Research, 4(11-2), 7-12.

33. Abdullayevich, K. N., & Abdullayevna, X. X. (2024). EFFECTIVENESS OF USING A
FREQUENCY CONVERTER WITH SMOOTH SPEED CONTROL OF AN INDUCTION
MOTOR. Hosocmu obpa3zosaHus: uccnedosaHue 8 XXI seke, 3(27), 151-154.

34, Abdullayevich, K. N., Shuhrat o’g’li, O. S., & Olimjon o’g’li, E. J. (2024).
STRUCTURE OF LOW VOLTAGE ELECTRICAL NETWORKS. AMERICAN JOURNAL OF
MULTIDISCIPLINARY BULLETIN, 2(5), 112-119.

35. Markaev, N., Abdiraxmonov, |., Davletov, |.,, & Tukhtaev, B. (2023). Energy
characteristics of electrotechnological processing of grape cuttings. In E3S Web of
Conferences (Vol. 434, p. 01031). EDP Sciences.

36. Yunusov, R. F., Parmanov, A. E., Karimoyv, I. N., Rajabov, M. N., Tuxtayev, B. B.,
& Raxmonov, S. S. (2023, August). Methodology for calculating the characteristics of linear
induction motors for low-speed process equipment. In IOP Conference Series: Earth and
Environmental Science (Vol. 1231, No. 1, p. 012059). IOP Publishing.

37. Ixtiyorovich, D. S., & Bekmurod o’g’li, P. A. (2024). UCMNOJ/Ib3OBAHUE
SHEPIUW BETPA. HayuHblili ®okyc, 2(20), 830-836.

38. Ixtiyorovich, D. S., & Bekmurod o’g’li, P. A. (2025). USING WIND
ENERGY. ZAMONAVIY TA’LIM TIZIMINI RIVOJLANTIRISH VA UNGA QARATILGAN KREATIV
G’OYALAR, TAKLIFLAR VA YECHIMLAR, 7(75), 91-97.

39. Abdullayevich K. N., Shuhrat o’g’li O. S., Olimjon o’g’li E. J. STRUCTURE OF LOW
VOLTAGE ELECTRICAL NETWORKS //AMERICAN JOURNAL OF MULTIDISCIPLINARY BULLETIN.
—2024.-T.2.—Neo.5.—-C.112-119.

40. Abdullayevich Q. N., Muzaffar o’g’li N. T. NORMALIZATION MODES OF
HYDROGENERATORS //THE THEORY OF RECENT SCIENTIFIC RESEARCH IN THE FIELD OF
PEDAGOGY. —2024. —-T. 2. — Neo. 25. — C. 368-371.

41. Abdullayevich, K. N., Abdullayevna, X. X., & Ne’Matov Buxor Akrom, O. G.
(2024). BOMPOCblI MAPANNE/NbHBIE PABOTbl SHEPTOCUCTEMbl A®TAHUCTAHA,
Y3BEKUCTAHA U TAOKUKUCTAHA C YYETOM HOBOIO CTPOUTENBCTBA. Eurasian Journal
of Academic Research, 4(6-2), 19-23.

42. Abdullayevich, K. N., & Mansur o’g’li, C. D. (2025). METOAbl U MEPbI
OHEPTOCHABXEHMA B CUCTEME HAPYXHOIO OCBELWEHMA TOPOOA. INNOVATIVE
DEVELOPMENTS AND RESEARCH IN EDUCATION, 3(35), 388-394.

43, Abdullayevich, K. N., Tulgin o’g’li, X. M., & Mansur o’g’li, C. D. (2025).
YMEHbLUEHVUE MOTEPb 3/IEKTPO3HEPTUN B PACNPEAENTNTENBbHbIX 3NEKTPUYECKUX
CETAX 3A CYET MHOTOKPUTEPUANBHOW ONTUMMU3ALUU CEYHEHUIN NUHUW. IMRAS, 8(3),
35-43.

659



