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Abstract.The paper proposes empirical relationships for calculating the friction parameter of a
non-stationary turbulent boundary layer, which is crucial for earth channel construction, based on the
findings of the literature study.
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The subject of how to shape the non-stationary turbulent border layer takes precedence when
deciding on issues related to the transport alluvium prediction in the presence of various wave motion
types. Because of this, it is not by accident that the study of erosion processes related to wavy flow
usually starts with an examination of the structured particularities of the border layer, which currently
has a primarily turbulent nature in its natural state. This is because the border layer has seen enough
advancements in recent years thanks to fundamental research conducted by some authors [1,2].
However, given the increased mathematical complexity of characterizing the boundary layer shaping
process in the context of oscillatory motion, there are currently some gaps in the literature that merit
attention. These gaps are primarily in the area of trustworthy quantitative parameter estimation for
the non-stationary layers, which is crucial in determining the accuracy of design choices made during
hydrotechnical construction.

The majority of events and the border layer's current mathematical model are based on
equations that were approved following a series of generalized Navier-Stoks equations that were
simplified. These equations take the following forms:

ou au ou_ 1dp &

—+U—+W ———+V—, (@D)]
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Where P - stands for pressure, V - for the kinematic component of viscosity, and p - for the
particular density of water. U and W correspond to vector velocities in the boundary layer along the
Xand Z axes.

Typically, the circumstance at the border fulfills:

u=w=0 under z=0; u=J9(x,t) underz =co. (3)

The Prandtl equations for the boundary layer are found in systems (1) through (3).
The system (1) - (3) is mutated under non-stationary conditions when motion is oscillatory and
it is necessary to account for increased Reynolds turbulent pulsation.
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The state of the boundary.
u=w=0under z=2z,; u=39(x,t) under z=1z,+57, (6)

Where V. is the turbulent viscosity's kinematic factor. z, = K /30 is the zero velocity level;
K, - is the Nikuradze-equivalent roughness height; ¢ - is the border thickness underneath the layer.

9(x,1) is the external current's velocity, which is not viscous and is correlated with the boundary

layer pressure:
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Combining (4) and (7) yields the main system of equations for motion in a non-stationary

(7)

boundary turbulent layer:
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Systems (8) and (9) often bring this characteristic to light in light of tiny vertical diameters of
the boundary layer and little action of the at the bottom of the nonlinear components.
u_os o,

=—+—V. (10)
ot ot oz oz
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Numerous scholars have examined systems of this (or similar types) already. The following
might be said to as the majority existent theory's qualitative defect:

1. They do not account for turbulent viscosity non-stationary variables.

2. The border layer's thickness was determined independently of the immensity's time.

3. A sinusoidal change in tangential tension was assumed.

Without getting into the mathematical specifics of the current border layer models, it is
important to note the following: in each of the listed theoretical developments, attempts were made
(with varying degrees of success) to determine the dependencies between the most significant
alluvium transport values, represented by the parameter of friction f =2u2 /u’ (where u.,

represents the maximum importance of dynamic velocity in wavy flow and u, represents the

maximum importance of the orbital velocity of the external edge turbulent border layer). Here, in the
sequence of events as they were previously discussed, the researcher was able to get the dependencies,
which reside in sufficient excellent accordance with the experimental data (fig.1).
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Fig. 1. Dependency curve f=fct(as/Ks). 1. Kajiura curve (1968); 2. Jonson curve (1976)

But in our opinion, this correspondence is insufficient to create trustworthy techniques for
predicting the transport alluvium under wave conditions. The goal of our study is to generalize
existing laboratory and natural facts in order to obtain a sufficiently trustworthy dependence for the
calculation of the parameters of friction. The problem of the transport alluvium in wavy flow u., iS

the most crucial factor in this decision-making process.

Following an examination of contemporary literature [3], 51 measurements of the variation in
the parameter fand a; = K (where a; =u,, /w ) were obtained. f = fct(a, / Kg), which is presented

in Figure 1 and, in our opinion, appears to be helpful based on previously obtained analytical
correlations. In order to facilitate practical application, the connection was precisely estimated to a
2% series of dependencies in the following manner:

-0,308
200< 2 f 0,05 2 (11.2)
KS KS
0,444
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When calculating the transport alluvium during erosion processes under wind wave conditions,
the dependencies (11a)—(11d) can be used.
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