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RISK OF SEELS ON BRIDGE STRUCTURES AND ITS
CONSEQUENCES, HYDRAULIC CHARACTERISTICS OF SEEL FLOWS

Abstract:

Key words:

Zokirov F.Z.
Tashkent state transport university (Tashkent, Uzbekistan)

This article presents an analysis of the literature on the study of mudflow hazards
and their consequences for bridge structures, the hydraulic properties of mudflows,
in which the experience of foreign scientists was studied. An analysis of the
scientific research of such scientists as Robert Manning, Saint-Venant, Karl von
Terzaghi, Arthur T.I., J.C. Borden, E.A. Timoshenko, R.K. Linsley, V.P.
Kurbatov, N.N. Pavlov on the protection of transport structures, including bridges
and overpasses, from the threat of mudflows, the study of the hydraulic properties
of mudflows, and hydraulic calculations is presented. The scientific research of
these scientists provides the necessary scientific foundations for protecting bridge
structures from mudflows, studying their hydraulic properties, and performing
hydraulic calculations accurately and effectively. Also, these studies will allow a
better understanding of the natural properties of mudflows and their danger to
structures, while contributing to ensuring the safety of bridges and overpasses.
mudflow hazards, bridge structures, hydraulic properties of mudflows, transport
structure protection, scientific research, hydraulic calculations, bridge safety,
manning equation, overpasses, natural disaster impact.

PUCK CEJIEN JUISI MOCTOBBIX COOPYKEHWH U ETO
MNOCJIEACTBUS, TNIPABIMUECKUE XAPAKTEPUCTUKHA

CEJIEBBIX IIOTOKOB

3oxupos P.3.

TamkeHTCKHii TOCYJapCTBEHHBIN TpaHCHOPTHBIN yHUBepcHuTeT (TamkeHT, Y30eKkucran)

AHHOTAIIUNA:

KiaroueBnie
cJIOBA:

B nmaHHOM crartbe NpEACTaBIEH aHAIMU3 JIMTEPATyphbl 10 U3YYEHUIO CEIEBOMN
OMAaCHOCTH M €€ IOCJIEACTBUI JJII MOCTOBBIX COOPYKEHHUH, T'MIPaBINYECKUX
CBOICTB CEJEBBIX MOTOKOB, B KOTOPOM H3YYEH OIBIT 3apyO0eHBIX yUCHBIX.
[IpencraBieH aHaiM3 HAy4YHBIX HCCIEOBAaHUN TaKWX YUYEHBIX, Kak Robert
Manning, Saint-Venant, Karl von Terzaghi, Arthur T.I., J.C. Borden, E.A.
Timoshenko, R.K. Linsley, V.P. Kurbatov, N.N. Pavlov mo 3ammute
TPAHCIIOPTHBIX COOPYKEHUM, BKIIOUAsi MOCTBI U 3CTAKa/Ibl, OT YTPO3bI CEJIEBBIX
MIOTOKOB, H3YYEHUIO THAPABIMYECKUX CBONCTB CEJIEBBIX IIOTOKOB M
TUAPABIMYECKUX  pacueToB. HayuHble ucCclaeIOBaHMS  3THX  YUEHBIX
o0OecreynBalOT HEOOXOJHMMbIE HAyuYHblE OCHOBBI JUISl 3alUThl MOCTOBBIX
COOPY>KEHHUI OT CENEBbIX MOTOKOB, U3YyUEHUsS] UX TUAPABIMYECKUX CBOMCTB U
BBITIOJTHEHUSI TUIPABIMYECKUX PACUeTOB TOUYHO M 3PdextuBHO. Takke 3Tu
UCCIIeA0BaHMS MMO3BOJIAT JIyUIlle TOHATh IPUPOAHBIE CBOMCTBA CENEBBIX TOTOKOB
U UX OMACHOCTh JJISi COOPYKEHMI, a TakKe BHECTH BKJIAJ B oOecrieueHue
0€30MacHOCTH MOCTOB U 3CTaKa/I.

CEJIEBBIE OMTACHOCTH, MOCTOBBIE COOPYKEHUS, THIPABINYECKHUE CBOMCTBA CENeH,
3alllUTa TPAHCTIOPTHBIX COOPYKEHU, HAYYHbIE UCCIEAOBaHMS, TUAPABINUECKUE
pacueTsl, 6€30MacCHOCTh MOCTOB, YPaBHEHUE SKHIIaXKa, dCTaKabl, BO3ACHCTBHE
CTUXUWHBIX OEICTBUI.
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Introduction. Based on the theoretical and practical experience of the world economy, the
effective functioning of transport infrastructure forms the basis of sustainable economic and social
development of each country. In today’s globalized society, the issue of effective management of
the transport network and maintaining it in a continuous operational state is becoming increasingly
relevant.

In turn, bridges are an integral part of transport infrastructure and are engineering structures
built as a result of natural processes or by humans. They serve to connect the opposite banks of
impassable barriers, rivers, reservoirs, and valleys. Bridge structures can be constructed in various
forms, materials, and styles, including simultaneously in minimalistic approaches in futurism.

Research objective. The purpose of assessing the risk of mudflow and the impact of its
consequences on bridge structures and studying the hydraulic properties of mudflow is to ensure
the safety of bridges and predict their strength during mudflows. Analysis of the hydraulic
properties of mudflows helps to optimize their designs for protecting bridges from floods, reduce
water damage, and ensure the long-term stability of the structure. These studies will allow
improving the conditions of construction and operation of the bridge, preventing risks during
mudflows, and promptly responding to problems. They also play an important role in
strengthening safety measures and predicting problems in bridge construction.

Main part. Methods such as hydraulic calculations, hydro meteorological data,
hydrographic analyses, computer models and GIS technologies, as well as laboratory tests, are
used to determine the hydraulic properties of mudflows.

Hydraulic models and hydraulic equations are used as the main calculation method for
determining the hydraulic parameters of mudflows. For this, mathematical models and equations
such as the Shazly (Manning’s formula) or Saint-Venant’s equations are used. The role of
hydraulic calculations in determining the hydraulic properties of mudflows is considered
important, which includes the analysis of mudflow changes using mathematical models.

Robert Manning, an Irish engineer, developed the Schatz equation (Manning’s formula) in
1889 is one of the hydraulic equations used to calculate the velocity of flowing water and the
height of the flow, and based on this formula, it is possible to calculate the flow velocity.
Manning’s works are of great importance in the field of hydraulic calculations and are still widely
used today.

v:%-RS-S3 (1)

here: V — water flow rate, m/s;

N — manning coefficient (coefficient value defined for different discomfort
surfaces);

R — hydraulic radius (ratio of transverse cross-sectional area to moistened
cross-sectional perimeter), m;

S —slope (gradient) value along the flow of water.

The equations of the French engineer and mathematician Saint-Venant, a dynamic equation
used to study hydraulic flows, are used to calculate the changes manifested in relation to the
continuous flow of a river or canal. Saint-Venant’s equations are important in modeling the
changing conditions of mudflow, allowing modeling the change in river and mudflow flows over
time, calculating temporarily and quickly changing flow conditions, and accurately analyzing the
characteristics of mudflow flows.
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bu yerda: A — cross-sectional surface of running water (m2);

O —movement of water known as flow (m3/s);
I — time (s);
X — the length of the canal measures (m).

It will also be necessary to calculate the flow direction and other hydraulic parameters of the
flow when calculating the mudflow. The hydraulic radius represents the water-divided portion of
the channel's mean cross-sectional surface.

R=A/P 3)

here: A — the tidal surface of the canal (m?);
QO — channel perimeter (m).

With hydraulic computations, Computer modes and simulation applications are used to
predict the hydraulic parameters of mudflows. The HEC-RAS (hydrological engineering center -
River analysis system) program is widely used in mudflow analysis and hydraulic calculations.
With this program, the effect of mudflow is analyzed based on The Shape of the relief, flow rate,
height, pressure, and many other parameters. To determine the hydraulic properties of mudflows,
various parameters of the relief and the movement of the flow are analyzed using hydraulic
calculations. These computations play a particularly important role in assessing the strength and
risk of mudflow, and are also used to determine the measures needed to prevent flooding and
protect structures.

Scientific research has been carried out by many researchers around the world on the
protection of Transport facilities, including bridges and conductors from the risk of mudflows, the
study of the hydraulic properties of mudflows and hydraulic calculations. Including Robert
Manning (Ireland), Louis G. S. Saint-Venant (France), Karl von Terzaghi (Austria), Arthur T. L.
H., J.C. Borden (USA), E.A. Tymoshenko (Russia), R.K. Linsley (USA), V.P. Kurbatov (Russia),
N.N. Scientists such as Pavlov (Russia) conducted scientific research.

Karl von Terzaghi has conducted research on mudflows and the movement of water on Earth.
K. The models developed and proposed by Terzaghi help to understand the impact of mudflows
on soil and building structures, taking into account the physical and hydraulic factors of
groundwater.

Arthur T.I.H. in his analysis of mudflows with hydraulic models and equations; he developed
new methods for determining the physical properties of flows and researched on issues related to
the practical application of hydraulic analysis.

J.C. Borden, E.A. Tymoshenko, V.P. Kurbatov and N.N. Pavlov’s conducted scientific
research in the field of hydraulic and hydrological analysis, as well as the study of the effects of
flood and river flow on natural and artificial factors. The scientific research of these scientists is
important in the development of the theoretical foundations of hydraulic systems and is aimed at
mathematical and mechanical modeling of mudflows. It was through these models, aimed at
assessing the risk of flooding, that it was possible to determine the simulation analysis of flows
and hydraulic parameters.

American scientist R.K. Linsley’s “Hydrology for Engineers”, on the other hand, is key in
determining the relationship between hydrology and hydraulic computations, the dynamic
characteristics of floods and river flows, and the factors that influence them.
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In a word, determining and calculating the hydraulic properties of mudflows and forming
the basis of modern methodologies in the field of hydraulic models and equations, present-day
hydraulic calculations and hydrology, made it possible to develop effective methods for assessing
and preventing flood risk.

With Hydro meteorological data, statistical analysis is carried out on the indicators of
rainfall, air temperature, non-irrigation of the Earth and water leakage on the Earth's surface, which
are the main factors for the formation of mudflows. Also, hydro meteorological data is important
in a detailed analysis of the formation of a flood stream, its intensity and distribution, and is used
in predicting the time of the flood stream, where it begins, its strength and what consequences it
will have. In this case, the amount of rain is the cause of the mudflows, and the intensity of the
rain directly affects the formation of the mudflow. That is, the amount of precipitation and its
effect over time reduces the possibility of rainwater being absorbed into the ground and leads to
the formation of a flood stream. In this process, rain intensity (speed) and duration are considered
an important factor, and the surface flow of fast and prolonged rains affects bridge structures.
Changes in air temperature directly affect the formation of a flood stream, which means that high
air temperatures can cause the earth to dry (resulting in a decrease in the water absorption capacity
of the Earth's level) and cause snow and ice to Melt. hydro meteorological data is important in
preventing mudflow and risk assessment. With the help of data collected about the amount of rain,
air temperature, non-irrigation of the Earth and other natural factors, it is possible to determine the
characteristics, intensity and distribution of the mudflow. With this information, areas or
potentially hazardous areas where flooding occurs are analyzed and necessary measures are taken.

Hydrographic analysis is an important scientific and practical process aimed at studying the
hydrographic characteristics of rivers and river basins. With this analysis, it is possible to
determine the flow parameters of rivers, the state of the flow of water in basins and their temporary
changes. Hydrographic analysis plays a particularly important role in mudflows and their
prevention. In this case, the maximum and minimum parameters of the flow are used to determine
the beginning or high point of the mudflows. Temporary changes, on the other hand, are used in
the analysis of temporary changes in water and mudflow, taking into account the rapid effects of
rain or snow melt.

With the help of water flow mode and amplitude, the maximum and minimum limits of water
changes are determined. The regime refers to the annual and seasonal variation of water, while the
amplitude indicates the difference between the maximum and minimum levels of water. These
parameters are important when giving forecasts about at what time the mudflow will increase or
decrease. The length and gradient of the area in which the mudflow in the mountain and pre-
mountain areas can occur (change in altitude along the route) determines the speed and intensity
of the mudflow (figure 1).

hu

L i

Fig. 1. Transverse view of the car bridge located on the territory of the mountain
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Flow velocity and flow height are important in real-time monitoring of mudflow
characteristics, and flow velocity and height are necessary parameters for assessing mudflow risk
and determining the possible impact of mudflows.

By measuring the velocity and height of the flow in risk assessment and forecasting, it is
possible to predict and assess the risk of mudflows. Variable height and velocity are essential for
monitoring mudflow analysis and allow for effective preventive measures.

It is also possible to visually analyze the scale, intensity, and direction of mudflows using
computer models (HEC-RAS, MIKE 21), GIS (geographic information systems) technologies, and
laboratory tests. These systems help determine the distribution, accumulation, and flow
characteristics of mudflows. Laboratory tests and experimental studies study in laboratory
conditions how mudflows affect various factors, surface structure, initial flow velocity, and soil
composition properties (mud, sand, gravel, etc.). With the help of the above methods, it is possible
to determine the hydraulic properties of mudflows and implement measures to protect against
mudflow hazards.

Hydraulic structures that protect against mudflows are structures built to reduce the risk of
mudflows, prevent their negative impact, and mitigate their consequences, the main purpose of
which is to protect material and non-material resources, as well as economic facilities, from
mudflows.

Conclusion. Water barriers (dams) and reservoirs (reservoirs) are important hydraulic
structures built to manage mudflow flows and temporarily hold water, which are used to reduce
mudflow velocity, store water, regulate, and prevent intensive mudflow velocities. Such systems
are an extremely effective tool for reducing the risk of mudflows, ensuring the safety of citizens,
and protecting economic resources. However, the effectiveness of these systems can be negatively
affected by such factors as mudflow velocity, sediments, and silt in the mudflow. In addition, the
forces and pressures arising from the impact of mudflows on bridge supports during their
movement at a free level can jeopardize the stability of the structure. That is why it is necessary to
assess the impact of mudflows on transport structures during the design and construction of bridges
and overpasses.
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