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I- INTRODUCTION

Heading up works , such as weirs and requlators are the

most water structures exposed to many of hydraulic actions
resulting from water pressure forces . The most important
action is scour actign . The effect of scour action is

very serious as it affects the stability of water structures

directly causing failure with time ,

Many types of energy dissipators are used to disslpate
the amount of energy such as the hydraulic jump which can be
formed only when a stream flowing with supercritical velocity
is transformed to = subcritical flow. This operation follow-
ed by reduction of the velocity from V > Uc dowun to V < UC
whene.ﬂb‘ is the critical velocity . During the wveloccity
reduction , the stream looses a considerable amount of energy.
This energy which is dissipated helps to decrease

the amount of scour .

The formationm of the hydraulic jump: depends on the
relationship between the sxisting tail water depth and
the depth required.to form it. . Therefore, specially in

-a wide irrigation channel the depth of water reguired to

form a hydraulic Jjump on the solid apron ( doun-
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stream .irregation works .) tzkes a considerable
- time to reach the required depth from the adverse flow
During. this time a sheet flow of supercritical velocity 1is
formed , and no energy dissipates on the apron -.'he veloci-
ties are very high in this case causing scour and ercsion
of the bed soil . The scour and erosion on soil leads to

failure of some irrigation structures.

The case of sheet flow is the case where the flow is super-
critical , velocities are very high and local scour and soil
erosion are very dangerous . The study of the lacal scour
and erosion on soil downstream irrigation structure and
their effects on the stability of these structures are the

aim of this work

The scour process depends aon many variables, mainly the
velocity of approach flow . This process depends on the value
of the velocity or in other expression on Froude number.,

whereas the velocity itself depends on the depth of flow.
From this view , the goal is studying of the scour process

and its changes with time . As a plan for this study a one-

vent regulator model representing an Egyptian 1irrigation
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practice was chosen to clarify the scour effect on bed
of two model channels. The aim of this research is to

study the following main points

1- Study of scour hole parameters

2- Study of the changes of the scour hole parameters with
respect to the time .

J-Develop the relationship between the dimensiconless terms
of scour hole relative to head of water upstream the gate
4- Lomparison between this case of sheet flow on the scour
( super critical flow ) and the scour occuring after the
existence of hydraulic jump on the apron

5- Comparative study of the scour on two different channel

sections in ,downstream{ models A and B ).

This research work is divided into two parts,
namely a theogretical study and an experimental study.
In the theoretical study a dimensional analysis approach
is used to develop the relation between all variables
affected the scour . Also, it helps in understanding the

behavior of the scour phenomenon .

In the experimental study two models are used ,
model A and model B . The two models are identically similar.

Except the downstream channels, for model A it 1s trapezoldal

in cross-section . While, for model B it is a rectangular In

cross-section
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For model A the following experimental investig-
ations were conducted under different flow conditicns. The
gate cpening ranges from 1 to 2.5 cm.( 4 different opennings)
three different heads of water upstream the gate ranaoes from
12 to 24 cm., tweleve discharges ranges from 2.4536 to B.7123
liter/sec., constant length of floor downstream the gate
One type of soil conformed the bed of model channel,

Froude -number ranging from 4.3 to 8.4 and five different

times ( 5 - 90 min. )

The same experimental investigations were con-
ducted for model B but for three different gate opennings

(1, 1.5, 2 cm. ) and for one head upstream the gate.

The water depth at different sections on the
salid apron and the depthes of scour were measured, and
velocities of flow were calculated . Alsoc , a contour

map was prepared feor the scour hole for each test.
The statistical analysis is used to analyse

the experimental data and to prepare the necessary

charts for the characteristics of scour .
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