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Extended Abstract

Introduction

Study the soil erosion process, sediment transport capacity plays a vital role in the physical
description of soil erosion processes. In recent years, researchers examining the sediment
transport capacity under different laboratory conditions have shown that hydrodynamic
parameters, especially shear stress and unit stream power have a significant effect on sediment
transport capacity. The results of researchers' studies show that this assumption is not
correct(Martin et al., 1991). Increasing the transverse slope of the plain flood changes the
transition stress between the flow through the main channel and the floodplain. The presentation
of a method for estimating the weight of sediments discharged from the channel was
investigated (Karamisheva et al.,, 2005). Despite the studies, the effects of sediment size on
sediment transport are still not well understood and considering that previous studies have been
done in direct channel, the effect of longitudinal slope and transverse slope change by changing
sediment particle size in composite channel is investigated and not well understood. It should be
noted that various parameters affect the hydrodynamic conditions of river floodplains.
Therefore, recognizing and investigating the factors affecting this case is of special importance
in hydraulic science. One of the influential factors in the hydraulic and hydrodynamic conditions
of floodplains is the lateral slope of floodplains. However, qualitative and quantitative study of
the parameter requires the presentation of appropriate laboratory research methods. In this study,
by aiming at the effect of lateral slope of floodplain on hydraulic and hydrodynamic conditions
of flow, as well as the effect of granulation and hydraulic parameters on the amount of sediment
output, an experimental design was presented to investigate this parameter. Shear stress varies in
longitudinal and transverse slopes.

Methodology

The experiments were performed in a laboratory compound channel 12 meters long, 30
centimeters wide and 0.5 meters high. Flow field analysis and velocity vectors upstream of the
overflow were performed using measured ADV 3D speedometer data. In this study, to show the
overflow flow conditions on the deposition status behind the overflow wall, the horizontal
velocity in the grid drawn in a section of the channel was used. During the experiments, tools
embedded at the end of the channel were used to change the longitudinal slope of the channel. It
should be noted that slopes of 0.002, 0.004 and 0.006 were used to change the slope.

Dimensional analysis: The physical parameters governing the flow of composite sections are
presented in Equation of(1):

Vou = F(Qq, 0y, 0, b, S, S bWV, y, 11,0, 0,9,B,d5, 75) (1)

07°'s?
Q = flow rate (liters per second); ho = water depth in the canal (meters), hs = sediment
height (meters); hf = height of plain flood; b = plain flood width (meters), So = longitudinal
slope of the canal (no dimension); Sc = transverse slope of the channel (without dimension), w =

A
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width of the main channel (meters); V = flow rate (meters per second); y = weight mass of fluid
(Newton per cubic meter); p = water dynamic viscosity (Pascal-s); ¢ = fluid surface tension
(Newtons per meter); p = fluid density (kg / m3); g = acceleration of the earth's gravity (meters
per square second); B = total channel width (meters); Vs = sediment volume of the channel
(cubic meters) and d50 = average particle diameter (mm). In the above parameters in relation to
dimensional analysis and Puckingham theorem, some parameters can be omitted from the above
parameters. For example, because the water thickness on the floodplain is large enough, surface
tensile forces can be avoided. Also considering that the transverse slope and the length slope are
dimensionless parameters. They can be taken out of calculations and introduced as a
dimensionless number. To simplify dimensional analysis, it is better not to consider this

parameter. With these interpretations it can be stated that:
WoutV

Ty = So, My =S¢, M3 =,y =, M5 =,Mg =,T7 =,Tg = Yevghis (2

Vs = f(hg,hg,hf,b,w,V,7, 1, p,0,B,d50, 75)
@)

Results and Discussion

As the shear stress increases at different longitudinal and transverse slopes, the sediment
transport capacity increases. These findings indicate that the slope has a positive effect on shear
stress. The results show that the transverse slope has a significant effect on the increase and
change of shear stress with sediment transfer capacity and in the transverse slope of 0.5 and in
different longitudinal slopes, increase in sediment transfer capacity is more and washed sediment
increased (Fig.1). Sediment transport capacity measured with the unit stream power has changed
in different slopes (Fig.2). With increasing depth of flow in main channel to depth of flow in
floodplain, more sediment is removed from the flume and the least amount of sediment washed
is when the longitudinal slope is equal to 0.002, transverse slope zero, and median particle
diameter is 3mm, occurring in discharge of 1.6 I/s (Fig.3). As the Froude number increases, the
amount of sediment output will increase more when the size of the sediment particle decreases.
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Conclusions

In this study, the effect of grain size and hydraulic parameters on sediment transport in two
hydraulic models with longitudinal slopes of 2,4 and 6 per thousand and transvers slopes of zero
and 0.5 were investigated. The results showed that with increasing the longitudinal slope, at zero
transverse slope, with decreasing particle size, the amount of output sediment would increase.
Most leached sediment in zero transverse slope and longitudinal slope 0.006 has occurred.
Further studies are needed considering the large particle size range and transverse slopes with
greater range of variation.
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