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ANALYTICAL DETERMINATION OF BOUNDARY SHEAR STRESS OVER FIXED AND MOBILE BEDS
FOR SUBMERGED WALL JETS
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ANALYTICAL DETERMINATION OF BOUNDARY
SHEAR STRESS OVER FIXED AND MOBILE BEDS

FOR SUBMERGED WALL JETS
Dr.Mohamed Ibrahim Ghoma

Faculty of Engineering, University of Gharyan

ABSTRACT

This paper describes ananalytical model created for the turbulent wall jet-
induced unstable scour hole. Also presented is the use of the analytical
model for various wall jet situations. Estimates of Reynolds Stress at 1 cm
above the bed at various streamwise locations for a rough bed were made
using anAcoustic Doppler Velocimeter ADV.The results revealed that the
region near the wall jet, where there is flow recirculation, is the part of the
flow that is the most sensitive to Reynolds stressfor flows over both a fixed
rough bed and a mobile bed. The analytical model matches the
experimentaldata well in the region after x/b0 15, where the non-
dimensional error was (0.0035.

1. INTRODUCTION
Accurate determination of the bed shear stress distribution is one of the
most important requirements needed to predict local sediment transport
rates and hence local scouring. Limited attention has so far been paid to
the shear stress pattern in submerged wall-jets over fully rough beds and
the way in which the shape of these beds have been changed by local
scouring processes. The resulting movement of the bed material in the
direction of flow can be estimated once the local applied shear stress has

exceeded the local critical bed shear stress.The critical shear stress is
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referred to as the initial motion condition (Nalluri et al. 2001) and is
estimated based on a ratio of the submerged grain weight the applied
boundary shear stress, and the local bed slope following the ideas of
Shields (1936). More recent work by Dey et al (2007) presented the
Reynolds and boundary shear stresses in submerged jets on horizontal
rough boundaries. They measured the flow in submerged jets on horizontal
rough boundaries with an Acoustic Doppler Velocimeter (ADV). Their
results showed that the boundary shear stress in the vertical profiles
increases with an increase in boundary roughness.

An early approach to predict the bed shear stress distribution over a rough
fixed bed caused by a submerged wall jet is the formula developed by
Hogg et al. (1997). They presented new scaling laws for the spatial
variation of the bed shear stress of a two—dimensional turbulent wall jet
flowing over a fixed rough boundary. These laws were then used in the
development of an analytical framework to model the progressive erosion
of an initially flat bed of grains by a submerged turbulent jet.Use of scaling
laws for the downstream variation of the boundary shear stress then
permits the calculation of the shape of the steady-state scour at different
time steps. In this case, they applied the jet flow scaling over fixed rough
boundaries to erodible boundaries, on the assumption that the aspect ratio,
i.e. the ratio of the depth of erosion to streamwise extent of the scour hole,
is small. The authors estimated the shear stress exerted by a diffusive jet
by integrating the momentum equation for 1D flow on the assumption that
hydrostatic pressure holds and streamwise variations of normal stress are
negligible. This led to the streamwise rate of change of the momentum flux

being described by the following equation:

d [els)
T, =——J, putdy (1)
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Where v represents the jet velocity varying along the longitudinal and
vertical directions. This model requires that the mean flow does not
separate from the boundary at any downstream location to avoid the need
to introduce models of regions in which there is flow recirculation. The
profile of the scour hole was calculated by defining a profile that leads to
an equalling of the shear stress distribution along the bed surface to the
critical shear stress for incipient motion. They calculated the critical value
of the ratio t,/Apgd for incipient motion on a bed with a longitudinal
gradient:
Be = Borip o) (2)

Where fis the bed-slope angle and ais the angle of repose. In this study
they assumed that scaling laws for a wall jet over a fixed boundary can be
used for a jet over an erodible rough boundary.However, their predictions
of the shear stress caused by a submerged jet over a fixed bed do not
describe the physical shape compared with the experimental data that was
provided by Ghoma(2011). Also, the authorsdo not show the shear stress
change from fixed bed to mobile bed. This change and the transport rates
couldenable estimation of the shape of the scour hole physically.

The relationship between the rough fixed bed and mobile bed is expected
tolink to the shape of the scour hole. In this study, experimental data will
be used to develop an analytical model for the development of the shape

of the scour hole.

2. OBJECTIVE
The main aim of this study is to understand the effect on wall jet flow of a
rough, potentially mobile, sediment bed in an open-channel flow and then

the effect of the jet on the local scouring pattern on the rough sediment
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bed. In this paper we investigate the development of an analytical model
that can be used to predict how the shape of the scour holechanges with
time. The model will describe the use of a different class of statistical
equation that is better able to predict the shape of the bed shear stress
distribution. This new class of equation is linked with a sediment transport
rate function and models local sediment volumetric conservation to predict

the shape of an evolving scour hole.

3. THE DEVELOPMENT AND APPLICATION OF AN ANALYTICAL
MODEL

3.1 SHEAR STRESS DISTRIBUTION
The scour problem is caused by the local movement of sediment beneath
the turbulent jet. Given that the local sediment transport is strongly related
to bed shear stress, a model that is able to simulate the temporal change
in shear stress pattern is necessary to predict the unsteady development of
the shape of the scour hole. As reported above, Hogg et al. (1997)
developed an analytical model to describethe progressive erosion of an
initially flat bed of grains by a horizontal turbulent jet. Their study applied a
jet flow scaling of streamwise bed shear stress developed over fixed rough
beds to mobile beds. For the rough fixed bed they proposed that the

streamwise variation in bed shear stress is given by:

—2m+n—1 2(n—-2m
T, = Cs5p u(z) (bio) (Z—Z) ( :
(3)
For a mobile bed they assumed that the bed shear stress for the flow of a
two—dimensional jet over an erodible boundary is equivalent to the flow of
a two—dimensional jet over a fixed rough boundary is given by equation (3)
multiplied by a factor G(hx). They suggest that the streamwise shear

stress of an potentially erodible bed is given by:

0 2022 pouys —Jollalagll — Yguitsllg uualudl aa =)l - didunillg dulwiyl pglel) agg ol dsola dlao ( 11 )'



ANALYTICAL DETERMINATION OF BOUNDARY SHEAR STRESS OVER FIXED AND MOBILE BEDS
FOR SUBMERGED WALL JETS

% =Cpud (%) (2) 6 (4

In this equation they suggest that G(h,x) is a shape function to account for
the change in the shear stress profile when the boundary is no longer
horizontal. The G(h,x) function for the fixed bed condition where the
boundary is flat (#=0) is given by G(0,x)=1, but other than this assumption
there is no available model or data to predict the variation of G. They

proposed a Gaussian G (h,x) function as follows:

1 (h=0)

G (h, X) = { h 2
exp (— (07—5) ) (h<0)
(5)
Where C; is a constant and & {x) is the boundary layer thickness, which

varies with downstream position.

Figure (1)shows the non-dimensional bed shear stress variation with
distance over a rough fixed bed as calculated from Hogg et al. Equation
(4) and the experimental results for streamwsie distribution of Reynolds
stress (—pu'w’) obtained in this study for afully fixed rough bed. The
experimental data presented in figure (1) shows the mean streamwise
profile of Reynolds stress for 11 tests that were reported by Ghoma(2011).
All the experiments indicated that the position of the maximum Reynolds
stress was not located close to the wall jet. Also the experimental results
show that Reynolds stress decreases with an increase in streamwise
distance (x/bg) after the location of the maximum Reynolds stress. The
equation proposed by Hogg et al. (1997) to describe the shear stress
distribution does not describe the shape of the measured shear stress in
two key ways. Firstly the zone close to the jet inlet has an increasing

pattern of bed shear stress, so that the direction of the gradient compared
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to the relationship of Hogg et al. is different,and secondly the maximum
streamwise gradient is not at x=0, but at x=15. These two factors will
have a significant impact on the erosion rate as this is dependent on the

rate of change of the bed shear stress in the streamwise direction.

0.008 —&— Hogg
A equation
0.006

0.004

0.002

Non-dimensional (t/p*Uj*Uj)

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70
Non-dimensional (x/b0)

Figure 1. shear stress distributions over fixed rough bed

Hogg et al. (1997) have modified the results for flows over fixed
boundaries to provide a prediction of shear stress over erodible
boundaries. They then balanced the mobilizing and resisting moments on
the particles at the surface of the sloping bed, to obtain critical conditions
for incipient particle motion with regard to the local bed slope. The
calculation of steady-state erosion profiles relied on a simple model of the
change in the distribution of shear stress, which neglects regions of flow
separation and recirculation.

The results from several tests showed that the streamwise Reynolds stress
distribution over a fixed bed commonly had a convex form. The Reynolds
stress acting on the equilibrium scoured bed was calculated from the
measured streamwise and vertical flow velocity data (Ghoma, 2011). The

data collected has been used to first identify new statistical equations
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thatmay be potentially more suited to describe the streamwise pattern of
bed shear stress and then to calibrate these equations so that any
modified analytical model of unsteady scour hole development can be
tested. It was assumed that the models were most sensitive to shear
stress pattern so the method of estimating the local sediment transport
rates was not changed. The sediment on the bed surface can be assumed
to be potentially susceptible to a motion once the local bed shear stress
(Tp) exceeds a characteristic critical bed shear stress (7). The bed shear
stress over a rough fixed bed and inside the scour hole is calculated by a

new form of relationship as follows:
™ _ ] x — x
o= asin (B4¢(2)) @ - eank (0(£)) 9

where A, B, C and D are empirically derived constants. The constants in

the above equation of bed shear stress are estimated from the
experimental data for different conditions as shown in Table 3.2 (Ghoma,
2011). The performance of this method is examined by calculating the
differences between the observed and predicted values of boundary shear
stress as shown in Figures (2) and (3).
4. EXPERIMENTAL AND ANALYTICAL RESULTS
4.1 REYNOLDS STRESS AND EQUATION (6)
Figures (2) and (3) show a comparison between the Reynolds stress
obtained using available experimental data and equation (6) The results
show that the predicted Reynolds stress fromequation (6)does not match

well close to the wall jet, but gives much better results after x/by = 15.
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0.009 —@—Test Al
0.008

0.007
0.006
0.005
0.004
0.003

0.002
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 (a)

Non-dimensional (x/b0)

—#— Equation (6)

Non-dimensional {t/p*Uj*Uj)

Figure (2).Comparison of non-dimensional Reynolds stress over
rough fixed bed at wall jet (b0 = 0.01m)

0.008 =g Test Al
0.008

0.007
0.006
0.005
0.004
0.003

0.002
o.00% %H:I;;
Q
0 5 10 15 20 25 30 35 40 45 50 55 60 65 (a)

Non-dimensional (x/b0)

—#— Equation (6)

Non-dimensional (t/p*Uj*Uj)

Figure (3)Comparison of non-dimensional Reynolds stress over

rough fixed bed at wall jet (b0 = 0.02m)

The values of the calibration constants determined using the experimental
data are shown in Tables (1) and (2), together with the average size of the
error for bed Reynolds stress calculated using equation (6) in comparison
to the experimental data. When the wall jet height was (b0 = 0.01m), the
constant value for equation (6) is shown in Table (1) and when it was (bO

= 0.02m), it is shown in Table (2) The findings demonstrate that the
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Reynolds stress increases as the height of the wall jet increases from (.01

to 0.02 meters.

Table 1. Values ofempirical calibration constants for equation (6) for

awall jet height by = 0.01m

Test Equation(6) RMS error non-
dimensional
Reynolds stress
A B C D

Al -0.0360 15.502 0.0493 0.0477 0.0025

A2 -0.0254 15.399 0.0663 0.0452 0.0028

A3 -0.0215 15.407 0.0708 0.0475 0.0020

Ad -0.0318 15.419 0.0578 0.0531 0.0032

A5 -0.0284 15.489 0.0454 0.0398 0.0025

A6 -0.0323 15.487 0.0433 0.0458 0.0026

(0 2022 p101> ~Jobl Aol - Yguitelig Uualull axs - dyépinillg dylwivlpglell ag phdzola dlao (|16 )
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Table 2.Values for empirical callibration constants for equation 5.6

for awall jet height by = 0.02m

Test Equation 6 RMS error
non-dimensional
A 5 c 5 Reynolds stress
Bl -0.0444 15.291 0.1732 0.0943 0.0049
B2 -0.0402 15.461 0.1215 0.085 0.0019
B3 -0.156 15.623 0.0390 0.1088 0.0035
B4 -0.0739 15.329 0.1551 0.1089 0.0054
BS -0.0719 15.427 0.1213 0.1061 0.0024
B6 -0.0328 15.352 0.1519 0.0748 0.0035

Reynolds stresses calculated using equation 6 and

the available

experimental data are compared in Figure 4. The findings demonstrate that

equation 6 performs poorly in the vicinity of the wall jet inside the scour

hole, but performs well in the region after x/b() 15, where the non-

dimensional error was (0.0035.
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0.009 —a—Test Al
? 0.008 —@— Equation (6)
5 0.007
= 0.006
T 0.005
2 0.004
£ 0.003
E 0.002
0
0 5 10 15 20 25 30 35 40 45 50 55 60 65 (a)
Non-dimensional (x/b0)

Figure 4.Comparison of Reynolds stress inside the scour hole
4.2 REYNOLDS STRESS AND EQUATION (8)

The results for the flow over a fixed rough bed and a mobile bed show that
the sensitive part to the Reynolds stress is the region close to the wall jet
where there is flow recirculation. The results also show that equation
6doesnot work well close to the wall jet but gives good results and fits well
with the experimental observations after x/by = 15.

A new distribution was studied that was believed to address the concerns
described above. A distribution was required that was able to simulate the
rapid streamwise increase in bed shear stress observed just downstream
of the jet entry. It was considered that a distribution with two zones of
exponential growth and decay, and a continuous transition was needed.
Barndorff-Nielsen (1978) developed a family of probability distributions
with exponential power growth and tail-off to describe such a probability

function and is in the form:

PG . ¥, X, W, 1, 8) =a (9, v, % ¥, 8) Exp — 2 (/8% + (x — Z -
G- +y(fZF G2+ x—w¥)  (7)
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Where a ((p, Y, X W, 8) is the normalising constant, y € (—oo0,0) is a
location parameter, 6>(0 is a scale parameter, and where the remaining
four parameters ¢, y, x and ¥ are all > ( and describe the rate of growth
and decay of the exponential tails of the distribution. Given the shape of
this distribution and its similarity to the experimental data it was decided to
use this distribution in this study. The equation for the distributions

developed by Barndorff-Nielsen (1978) can be written as:

PHU U -
Exp =5 (0(/6% + (=2 = (x = )* + (/67 + (x = w? + x —
w¥)(8)

Where ((p, Yy, X, P, 6) are the constants. The constants in the developed
equation of bed shear stress are estimated from the experimental data for
different conditions. The difference between the observed and predicted
values of boundary shear stress is shown in figures 5 and 6.

Figures 5 and 6 show a comparison between Reynolds stress obtained
using available experimental data and equation 8. Figure 5 shows the
relationship between the experimental data and equation 8 when the wall
jet height was by = 0.01m,with different velocity inlet.Figure 6 shows the
same relationship with the same experimental data but with different wall
jet height by = 0.02m. The results show that equation 8works well close to

the wall jet.
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Figure 5. Comparison of non—-dimensional Reynolds stress over

rough fixed bed at wall jet (b0 = 0.01m)
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Figure 6Comparison of non-dimensional Reynolds stress over rough
fixed bed at wall jet (b0 = 0.02m)

When utilizing equation 8 to compare predictions of the bed shear stress
distribution with data, the values of the empirical calibration constants and

the error for each test are shown in Tables 3 and 4.

Tables 3 and 4 indicate significant improvement for the overall fitting
accuracy for Reynolds stress over rough fixed bed. The results show that
the parameter 4.32<§ < 6.73 is a scale parameter and the parameters ¢,
y, X and ¥ are the remaining parameters. Tables 3 and 4 show that the
parameters y and x increased as the velocity increased but the parameter
¢ decreased and ¥ is almost stable. Thedistribution of these parameters
gives a good agreement to the Reynolds stress of the experimental data in
all tests. In test Al the shape factor value increases from (0.002 to 0.008
as we go from left to the right on the horizontal axis as the location
parameter y in equation 8 then starts to decrease towards zero. In general

equation 8works well in all regions and fits well with the experimental data.
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Table 3Values of the calibration constants value for equation 8 at wall
jet height by = 0.01m

Test Equation 8 RMS error
non-
® v X v N dimensional
Reynolds stress
Al 1.6767 | 3.1482 | 0.5411 | 0.3373 | 5.2317 0.0021
A2 1.6268 | 3.001 | 0.5798 | 0.3640 | 5.1930 0.0022
A3 1.6746 | 3.0170 | 0.5673 | 0.3796 | 5.2355 0.00077
A4 | 0.0513 | 7.2488 | 1.6859 | 0.15955 | 4.3278 0.0018
A5 | 0.7016 | 5.2845 | 0.8249 | 0.2092 | 4.6896 0.0019
A6 | 0.6686 | 5.2823 | 0.8483 | 0.2242 | 4.6760 0.0020
Test Equation 8 RMS error
non-dimensional
Reynolds stress
® Y X v S
Bl 5.599E-04 | 5.1299 | 2.8548 | 0.5574 | 4.6837 0.0027
B2 6.29E-04 6.1009 | 2.7673 | 0.2446 | 6.4972 0.0036
B3 4.36E-05 6.3264 | 3.4813 | 0.2638 | 6.7332 0.0048
B4 4.97E-06 5.0919 | 4.2527 | 0.4617 | 5.9038 0.0055
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1.02E-06 5.8181 | 4.6446 | 0.3075 | 6.7125 0.0038
1.41E-06 5.8207 | 4.6472 | 0.3216 | 6.7140 0.0045

Table 4Values of the calibration constants value for equation 8at wall
jet height by = 0.02m

4.3 EXPERIMENTAL AND EQUATION (8)

Figure 7 shows a comparison between the bed shear stress obtained
using experimental data and the theoretical shear stress (using equation 8)
inside the scour hole. The agreement is reasonably good with an average

error in non—dimensional stress of().0017.
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Figure 7Comparison of Reynolds stress inside the scour hole

Figure 8 shows the Reynolds stress change from fixed bed to mobile bed
by changing the parameter (y) in equation 8. This equation was carried out
with the change of that parameter (y) presenting a new way for estimating
the shape of the scour hole. The relationship to predict the changing bed

shear stress pattern from fixed bed to mobile bed was used to calculate
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local sediment transport and then the temporal changes in the scour hole

shape.
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Figure 8Non-dimensional Reynolds stress changing (a) over a rough

fixed bed and (b) inside the scour hole

Figure 8 demonstrates that, with a very slight error of roughly 0.0017, that
the Barndorff-Nielsen equation (Equation 8) closely matches the laboratory
results. In contrast to earlier formulae, it also produces good results in the

area near the wall jet. Local sediment transport and subsequent temporal
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variations in the geometry of the scour hole were calculated using the new

type of relationship to forecast the changing bed shear stress pattern.

4.4BEDLOAD TRANSPORT
The distribution of bed shear stress throughout the bed surface can be
used to compute the contour of the scour hole. The maximum scour depth,
scour shape, and scour length are some of the arguments used to model
the design parameters of the scour process. The majority of the time,
when sediment is transported by a flow as a bed-load, it is in the form of
bed material particles that are sliding and rolling directly above the bed. In
the literature, there are numerous bed-load transfer rate formulae. Most of
them connect a shear stress above a critical bed shear stress value to a
bed-load transport rate. This study made use of the Meyer—Peter—Muller

|O||||U|a:
Apgdsso 1/2 * N\ 3/2
ql —8(—) / (T _T)/, (9)

where Ap = ps — p. The critical shear stress parameter, 7 , with respect to
T¢r¢ (for an almost flat bed) depends on the bed slope angle § and the

angle of repose ¢ in the form of:

« sin(p+p) (10)

* —
Te = Tcrt sing

The functional form of (9) was derived for particle transport on a mobile
bed. Then the temporal evolution of the scour hole can be studied by
adopting a sediment conservation equation (the Exner equation). In two
dimensions, this gives

oh aqb_
(1—}9)54‘?—0 (11)
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Where p is the porosity of the bed. The relationship between Reynolds
stress and transport rate is then used to predict the changing location of
the surface of the scour hole. Mean average Reynolds stress was used in
the analytical model with 7 time steps. The duration of the time step was
increased as the velocity decreased because of the small transport rates.
4.5USE OF THE MODEL AS A PREDICTION TOOL

By taking into account the shear stress distribution along the bed's surface,
the profile of any scour hole may be computed. Using the models created
in this study, three alternative scour profiles were estimated. The following
figures show the comparison between the output and the experimental

data for the scour hole profile predictions made with MATLAB code.

Test Q Ujet bo F, Re h, hy hy dso Time of
run
[m%s] | [mss] | [m] [-] [-] [m] [m] [m] [m]
(hour)

Cl | 0.0014 | 0.72 | 0.01 | 2.29 | 7165.54 | 0.165 | 0.108 | 0.08 | 0.00063 10
C2 | 0.0013 | 0.66 | 0.01 | 2.11 | 6598.27 | 0.15 0.10 0.08 | 0.00063 10
C3 0.001 0.50 | 0.01 | 1.59 | 4976.07 | 0.135 0.10 0.08 | 0.00063 10
C4 | 0.0009 | 0.45 | 0.01 | 1.43 | 4478.46 | 0.125 0.10 0.08 | 0.00063 10
C5 | 0.0008 | 0.40 | 0.01 | 1.27 | 3980.85 | 0.120 0.10 0.08 | 0.00063 10
C6 | 0.0006 | 0.35 | 0.01 | 1.11 | 3483.25 | 0.115 0.10 0.08 | 0.00063 10

Table 5. The experimental conditions for tests with mobile bed

Figure 9 (a, b and c) shows the comparison between the experimental
data for Tests C1, C4 and C6 (Table 5) and equation 6 of a scour hole

formed by a wall jet. The result showed asimilar depth of scour hole but
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did not give the right position of the bed material downstream. The results
showed poor agreement with experimental data on the evolution of the

scour with time.
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Figure 9.Comparison of scour holes for Analytical model and

Experimental data for (a) Test C1, (b) Test C4 and Test C6

Figure 10 (a, b and c) shows the comparison between the results of the
experimental tests C1, C4 and C6 (Table 5) and the analytical model using
equation &. In this figure, the red colour is the analytical model results and
the black colour is the experimental data. It is observed that the analytical
model gives the same depth as the laboratory results and also gives the
peak position of the sediment dune. The comparisons between the
experimental data and the analytical model need more improvement. The
analytical model was less successful but it is the first model to give the
relationship between Reynolds stress and transport rates to predict the

shape of the scour hole.
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Figure 10.Comparison of scour holes for Analytical model and

Experimental data for (a) Test C1, (b) Test C4 and Test C6

Table 6 presents the comparison between the experimental data and
equations 6 and §8. Three different tests of the scour hole were calculated
using equations 6 and 8, developed in this section. For scour hole depth
and length, comparisons were between the experimental data and
analytical solution. The results indicate that both equations (6 and 8) give
similar scour depth but do not give a similar prediction of length. Overall
the maximum scour depth is in good agreement with experimental results.
The relationship of equation 8 gives better prediction of the shape of the

scour hole.
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Table 6. Comparison of scour holes for Analytical model and
Experimental data for Test C1, C4 and C6:

Test Ujet bo Experimental Equation 5.6 Equation 5.8
(m/s) (m)

ds Ls ds I—s ds LS
(m) (m) (my | (m) | (m) | (m)

C1l 0.72 0.01 0.073 | 032 | 0.073 | 0.12 | 0.073 | 0.14

C4 0.45 0.01 0.043 | 0.20 | 0.044 | 0.12 | 0.043 | 0.13

C6 0.35 0.01 0.037 | 0.18 034 | 012 ] 0.037 | 0.14

5 CONCLUSION

The shape of the scour holes created by turbulent jets was predicted using
a variety of models that were presented in this paper. These models used
empirically calibrated analytical expressions to describe the streamwise
variation of bed shear stress, critical shear stress, and the resulting local

sediment transport rate.

The primary cause of the scouring pattern is the bed shear force that the
wall jet produces. Analytical formulae calibrated with experimental data
were used to estimate the scour formation. The scour profiles acquired
from trials were compared with the predictions of the analytical models. It
was clear from this comparison that the final shear stress predictor
equation provided more accurate scour forecasts than the earlier model. It
can be asserted that this model has produced reasonable outcomes in a

variety of circumstances.
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Future work should be focused on the investigation of scour shape for

non-uniform sediment, which has more practical significance.
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Abstract

The state of conservation of many old cultural objects is impacted not
only by the environment’s aggressiveness, but also by domestic and
industrial activities and the levels of cultural and environmental education
of the people. This paper aims to suggest an approach to preserve and
support Indonesian cultures in the era of globalization. Using literature
reviews as the main data collection and analysis, the definition and
importance of cultures and globalization and the existing Indonesian
cultures are thoroughly studied. The literature study result shows that
Indonesian cultures are embedded in the way of life of the people. They
are a crystallization of Indonesian noble values which are deep and rich of
authenticity. Yet, globalization has its own characteristics which have
shown an influence to the alteration of Indonesian cultures. Based on the
analysis, the possible approach to conserve the Indonesian cultures
depends primarily on education to increase the awareness of the people
and the sense of belonging to wisdom and local values. To promote the
cultural knowledge and awareness, the use of media communication both
online and offline is found beneficial. These are important not only to face

the effect of globalization, but also to preserve Indonesian cultures.
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Introduction:

According to Konswa (1991), culture is a way of life that involves
beliefs, ethics, habits and skills. This includes the motives and objectives
that encourage an individual or groups to participate in the establishment
of physical and spiritual systems and institutions and the principles,
including values and standards, under the systems and institutions
operating. Excluding the factors of nature, everything that moves in the
universe is done by culture. Given an example, the political, economic and
social system is essentially a cultural project.

Asfina and Ovilia (2016) state that Indonesia is known to have a lot
of cultural heritage. However, the richness of Indonesian culture is not
merely in tangible cultural heritage but also in intangible ones. They
include artifacts, inscriptions, traditional food, clothes, musical instruments,
oral traditions and expressions, performing arts, rituals and festive events,
knowledge and practices concerning nature and the universe, and
traditional craftsmanship. The systems have been indicated to be parts of
Indonesian cultures. The importance of the cultures in Indonesia is evident
in their roles played in Indonesians' life and history. It can be emphasized
that culture is one of the most important means of protecting the nation. A
nation is a collective of individuals sharing certain relatively stable
characteristics such as a language, history, traditions and habits. Nations
are usually linked to a territory to which they have perceived historical ties.
These commonalities are what bind people in a national community and
give rise to a shared national identity.

Hofstede (2001) defines national culture to be about norms, beliefs, and
values that distinguish one national community from another and are

transmitted from one generation to the next more or less unchanged.
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Nonetheless, Tardif (2002) opines that culture is not genetically transmitted
rather it takes place by process of absorption from the social
environment or through deliberate instruction. Due to this fact, those
elements can possibly be influenced by the globalization in which the
development of life style and technology increases rapidly.

Based on Velaly (2014), globalization has become a real phenomenon
from which the world has become a small village. It should be pointed out
that the greatest effect of globalization, as many researchers and thinkers
believe, has a great impact on the identity of people and their culture due
to technological progress and communication. It also brings other cultures
and identities that serve the social, economic and political goals of
globalization. Baughn and Buchanan (2001) stated globalization results in
the progressive dismantling of many formal barriers to trade and
investment as well as the establishment of global markets for goods and
services. Citizens, government officials, and journalists in many nations are
raising concerns that the globalization of world economies and
communications undermines the cultural identity of a local populace. This
raises fears that the customs, heritages, and traditions of diverse societies
are being eroded. Hence, it is necessary to deal with it, and try to reduce
its negative effects, especially with regard to the identity and civilization of
nations. Sandu, 2013 believes that the community members from the
regions with tangible heritage value can be motivated to redefine their
individual roles and responsibilities consciously and voluntarily.

Thus, due to the importance of the culture as one of the pillars of
Indonesian society, so Indonesia needs the cultural heritage preservation
efforts. Therefore, the importance of this topic is to understand the effects

of the globalization phenomenon on cultures of the nation by
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understanding globalization and how to counter its deteriorating effects and
support and promote the national cultures of Indonesia.

Definition of Culture

Generally, cultures can be defined as an extra—somatic continuum of
things and events that depend on intentional behavior and symbols.
Therefore, it includes all immaterial elements that are considered by a
given community as essential components of its intrinsic identity as well as
of its uniqueness and distinctiveness in comparison with all other human
groups (Lenzerini, 2011). It traces its origin to the triple-act of culture.
There are three characteristics suggested including: the activities
concerned involve some form of creativity in their production, they are
concerned with the generation and communication of symbolic meaning,
and their output embodies, at least potentially, some form of intellectual
property. This means that cultures cover intelligence, acumen, speed of
learning, ingenuity, polite, leveling and curling, science, arts, education and
knowledge. More comprehensively, basing on Zrig (2017) and Msadya
(2017), each of them means:

1. Knowledge, Science and the Arts, where science specializes in research
in various affairs of life.

2. Familiarity with all important issues of history and access to the highest
degree and advancement in the theoretical ideas of politics, law and
others.

3. A collection of religious, social and scientific experiences leading the
individual to the right direction.

4. Intellectual wealth and prosperity leading the mind of the individual to
bring together different cultures and coordinate among them through the
refinement of the individual talents knowledge, science, and the practice of

literary artistic and intellectual heritage.
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5. The group of habits and equipment acquired by the human being as a
member of society, represented by knowledge, science, beliefs, arts, ethics
and right.
The Importance of Culture

Culture brings many benefits for nations. Culture may contribute to
a more balanced and sustainable urban development. Culture is part and
parcel of urban revitalisation projects in degraded urban areas throughout
the developed world. Culture, in all its multiple forms, is essential to
address these global challenges, through its role in eco— nomic growth, in
human development, as a storehouse of environmental knowledge, and as
a symbolic force to bring stability and meaning to communities everywhere.
Principles of inclusiveness and global ethics enable even the most
marginalized individuals and groups to participate in develop— ment
processes and benefit from them. Culture provides solutions that respond
to local specificities, as a driver of development in its own right as well as
a desirable outcome of development efforts. In recent years, culture is
seen as increasingly essential to comprehend environmental issues, and
therefore, it is getting more and more common to see culture-focused
research (De Mooij and Hofstede, 2010).
Making the use of groups and individuals in the form of their self-
conception, relation to authority, and dilemmas experienced by conflicts
and the measures for coping with them are all influenced by cultural
values. Hence, cultural models assist to define the patterns of fundamental
problems and are evidence for potential root causes (Kluckhohn and
Strodtbeck 1961). Husted points out that culture is also able to explain the
environmental outcomes of the nations. Based on Packalen (2010),

sustainability of nations can only be achieved if the population takes into
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account all the cultural aspects as a primary culture and sustainable
development of the nation work together.

Indonesian Culture

Indonesian has deep cultural richness which is old and rich of authenticity.
This makes the cultures not easy to docile and to be modified into cultural
alternatives. The culture in Indonesia is the way of life which includes
beliefs, concepts, principles, behavior patterns, habits, and everything that
human beings learn to do. The aspects of human life embraced by
cultures include knowledge, arts, traditions, histories, religions, customs,
norms, and values. The philosophy of Indonesia, the way of life and the
identity of Indonesian people are essentially crystallized in the Indonesian
noble values, which contain the essence and purpose of life, ethic and
norms of human relations in the life society and state (Abdillah,2015).
Indonesia has a lot of cultural heritage. The most important aspects
include ftradition and language, traditional food and clothes, traditional
song, dance and music, instrument, architecture, literary works, oral
traditions and expressions, performing arts, rituals and festive events, and
traditional crafts. Besides, other cultural diversities in Indonesia involve
history, life style and values, and the aspects of human life embraced by
culture such as ethics and moral values.

Globalization

The world is experiencing unprecedented changes. The revolution in
information technology and communication has quickly expanded the
scope of human knowledge. Complicated problems in every area of human
life demand ever—greater renovation in philosophical thinking. The ongoing
globalization has created an increasing disparity between rich and poor,
strong and weak, as well as differences between various societies and

within societies themselves (Syamsuddin, 2015).
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Globalization is a global phenomenon that seeks to promote the integration
of a range of financial, commercial, economic and other fields. It is
described as a process applied by organizations, companies, and
institutions to achieve international influence, or to expand their work from
local to global, also it has multidimensional, economic, social and cultural.
Globalization is a change in economic, cultural and social systems, as well
as a change in the prevailing customs and traditions (Abdhamed, 2006). It
permeates cultural boundaries and in the process results in the spread of
Western ideologies and values across the world (Kaul, 2012). The process
of globalization (economic and cultural) and its implications are often
starting points for a discussion of the predicament facing the nation—state.
The process of unprecedented economic and socio—cultural
transformations is categorized broadly under the term of globalization.
Globalization targets all field of human life, the most important of
which are political, social, security, cultural, and economic fields. The
globalization of culture seeks to create a global cultural homogeneity based
on the products, services and goods of major countries. This is through the
large production and distribution of international cultural industries
throughout the world and the production and distribution of western food
and fashion using the media, publicity and the Internet to bring about the
changes required for globalization. It creates a global culture in which the
identity is amalgamated that tends to bring a homogenous culture
throughout the world that might assist the local beliefs and cultural values
to be universalized rather than to be demolished (Kaul, 2012).
The globalization of world economy and the development of trans—national
markets have caused a worldwide generation of hamburger eating, coca—

cola drinking, and cell phone kids. The threat to local cultures and the
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extinction of cultural and ethnic diversity seems inevitable. However,
cultural globalization theorists such as Roland Robertson emphasize the
paradoxical effects of globalization (Beck, 2000).

On the subject of globalization, the most controversial debate is
raised on the issue of cultural globalization and its main topic, the “identity
crisis” and the role of mass media as a facilitating tool for its expansion or
limitation (Kaul, 2012). The rich cultural variety of humanity is
progressively and dangerously tending towards uniformity. In cultural
terms, uniformity means not only loss of cultural heritage — conceived as
the totality of perceptible manifestations of the different human groups and
communities that are exteriorized and put at the others’ disposal — but also
standardization of the different peoples of the world and of their social and
cultural identity into a few stereotyped ways of life, of thinking, and of
perceiving the world. Diversity of cultures reflects diversity of peoples.
Related to that, Sallah (2017) mentions the negative impacts of cultural
globalization. Cultural globalization reduces the value of different cultures,
and imposes the domination of one culture, which control globalization
mechanisms and centers. It also spreads the Western taste in
consumption and in practicing social behavior with others. Besides, the
globalization of culture also penetrates the local cultural infrastructure and
intensifies the risks of alienation, invasion and cultural colonialism,
removing cultural civilized identity of nations and personal privacy of the
people which include religions, languages, histories, customs, traditions
and morals.

As Horowitz (2000) stated that cultural identity is the identity of a
group or culture, or of an individual as far as one is influenced by one's
belonging to a group or culture and which is associated with a geographic

area where people share many common traits like language, religion,
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culture and other traits, globalization has triggered social and cultural
movements and strong local identities to instigate a cultural rebirth, a re—
elaboration of cultures or even movements (of cultural resistance) against
a globalization that destroys and strips cultures of their characters (Kaul,
2012).
Conserving and Promoting Indonesian Cultures

It is true that modernization makes many forms of traditional life
disappear. But at the same time, it opens opportunities and constitutes an
important step forward for a society as a whole. Gobalization is
undoubtedly inevitable. This paper therefore proposes some effective
measures to support and promote Indonesian cultures with such strategies
relying mainly on education development, people awareness and media
utilization.
Media Utilization

Global interconnection and the transforming possibilities of the
media have long been familiar concepts and in recent decades, media
rhetoric has promoted the vision of a world in process of unification, largely
as a result of technology’s power to dissolve borders and speed
communication (Kaul, 2012). However, in their broader use, media have
helped enhance views on certain moral principles concerning cultural and
global issues concerning humankind. Globalization is a multifaceted,
complicated and demanding process, which requires those involved an
ability to change, adapt and develop (Vesajoki, 2002).
Therefore, it is essential to develop and improve the utilization of media to
the support and promote the conservation of Indonesian cultures. Through
social media, citizens have relighted the debate on the common good of

citizen mobilization, awareness and the transfer of collective knowledge.
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Heritage managers should integrate and understand the different mediation
channels in order to guarantee management, conservation and
dissemination of cultural heritage.

Education Development

Besides, education plays a major role in enriching people
knowledge on cultures. Education is one of the things that govern the
continuity and development of a culture; the basis of its transmission from
the ancestral generation to children through education and learning. The
following is an explanation of the reasons for the relationship of education
with culture. It is one of the components of the sociocultural process of
conveying the different kinds of thinking, activism, and feelings that
characterize a group from the generation of parents to the children of the
children, to make them acquire the social qualities they hold through
education, and thus a process of socialization. In addition, education also
provides sufficient coherence and harmony among members of society.lt is
necessary to form community ideas and means, values, beliefs, behavioral
activities, and shared attitudes among members of society, which in turn
shape a culture through the family, communities, schools, houses of
worship and various means of communication. The importance and
necessity of inheriting roles between parents and children to transfer
culture and maintain the continuity of society.

There are other benefits of education for the manifestation of
cultures among societies. Education has an important role in creating
balance and harmony between the elements of the community environment
with each other, and thus contribute to the elimination of differences
between the different layers of society, or contribute to the construction of
a class system with strict determinants and laws, in addition to its

contribution to the processes of multiple behaviors and ideas of individuals,
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which in turn leads to cultural and social change and diversification.
Education is a tool to achieve social cohesion and maintain the continuity
of society; it is a means of transmitting culture between generations.
Education is also important in providing the individual with the skills,
information and means of positive interaction and adaptation with the
community members necessary to carry out its production tasks in society.
Therefore, modernization of educational curricula need to focus on the
support of the Indonesian cultures and their conservation.
People Awareness

To manifest cultures into individual life daily, several activities need
to be conducted. Community building through the processes of integrating
the individual into his society helps to improve thinking and action that
adopt the culture of his nation's advantage over other societies. Every
indvidual should learn and respect their cultures and eager to promote
them to the other communities to increase the understanding each other.
This helps to confront the cultural invasion through continuous awareness.
Government should prepare a comprehensive plan of Indonesian culture
based on the self-cultural capabilities and highlight the civilizational
characteristics of Indonesian society. By doing so, the citizen of the
country will increase their sense of belonging and feel a part of the culture.
Therefore, the awareness of the cultural identity will be built. Consequently,
the conservation and promotion of the Indonesian cultures can be

achieved.
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Abstract

This study aims to measure the impact of oil prices on Libya's economic
growth, The study used OPEC basket prices to represent oil prices and
real GDP as a representative of Libya's economic growth, The study used
the joint integration model of Angel-Granger, and found a one-way causal
link from oil prices to real GDP, as well as a short-term balance between
oil prices and economic growth during the study's duration.
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At First Difference At Level axial)
With Without With Without
With With
Constant Constant | Constant Constant
Constant Constant
& Trend & Trend & Trend & Trend
0.0000 0.0000 0.0000 0.4343 0.6716 0.8455 Prob
t- | RGDP
-7.0152 | -7.1473 | -7.0645| -2.2802 | -1.1842 | 0.617345
Statistic
0.0000 0.0000 0.0000 0.4388 0.686 0.7040 Prob
t- oP
-6.2817 | -6.3125| -6.3836 | -2.2715| -1.1502 0.0851
Statistic
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Dependent Variable: LOGRGDP(0(03
Method: Least Squares
Sample: 1980 2019

Included observations: 40

Coefficien Std. t-
Variable Prob.
t Error Statistic
0.09200 | 11.3620
LOGOP | 1.045388 - 1 0.0000
C| 6.896497 | 0.33254 | 20.7385 0.0000
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0.772585 | Mean dependent var
squared 6
Adjusted
0.71843
R- 0.766600 | S.D. dependent var 8
squared
S.E. of
0.77023
regressio  (0.347088 | Akaike info criterion 0
n
Sum
0.85467
squared . 4.577864 Schwarz criterion 4
resid
Log - Hannan-Quinn  (0.80076
likelihood 13.40460 criter. 2
F- 1.16841
129.0953 | Durbin—-Watson stat
statistic 4
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t—Statistic *.Prob
Augmented Dickey—Fuller test statistic -4.386807
Test critical values! 1% level -3.96
level %5 -3.37
level %10 -3.07
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Pairwise Granger Causality
Tests
Sample: 1980 2019

Lags: 2

F_
Statistic

Obs Prob.

Null Hypothesis

LOGOP does not
Cause LOGRGDP(03
LOGRGDP(003
Granger Cause LOGOP 3.05651

Eviews @ilii Lo lalaie) ciald) 3lae) (e ¢ jduaal)

Granger

6.47052 0.0043

38

does not
0.0606

I foaal figad padl

Al iy a i Jal) Alysha A s Ayl (e jiiall JelSl dgay (e B ey
Zisal b i Gy IO Jsaally ladll st Z3san aladiuly suadll Ja¥1 4
Lasl) s
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Dependent Variable: D(LOGRGDP(03)

Method: Least Squares

Sample (adjusted): 1981 2019

Included observations: 39 after adjustments

Variable | Coefficient | Std. Error | t-—Statistic Prob.

D(LOGOP) | 0.259875| 0.168016 | 1.546723 0.1304

ECM(-1) 0.44667; 0.121424 | -3.678662 0.0007

R-squared . (0.260637 Mean dependent var 0.031528

Adjusted R-squared (0.240655 S.D. dependent var 0.281861
S.E. of regression (0.245615 Akaike info criterion 0.079818

2022 j1ouys —Joll alaoll - Ygpiisllg uualudl aa sl — A ninillg dplwiyloglsel A gy i dsola dlao ( 79 )'




Galnisyl goill ule hoill jlewl 5T Goasll jliviil (e v Al

(2019-1980) 6 i@l JALA bl Alaisyloade dulia

Sum squared resid 2.232090 Schwarz criterion 0.165129

Log likelihood  (0.443549 Hannan-Quinn criter. 0.110427

Durbin—-Watson stat | 2.058383
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ABSTRACT

The study aimed to clarify the role of internal auditing and its importance in
achieving the quality of accounting information in commercial banks. And
the extent of internal performance and internal references. In order to
achieve the objectives of the study, a questionnaire was designed to

collect inferences and was directed to the accounts and internal audit
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departments of the Republic. The statistical analysis program (SPSS) was
used to analyze the answers of those included in the study during the
distributed questionnaire, in order to reach the service of the objectives of
the study.
Internal audit and financial instructions, internal audit and external
instructions for external and university accountants. Make decision.
internal and external audit, internal audit, internal and external audit,
internal and external audit, internal and external audit.
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Abstract :

The aims to know the role of the public utility, which has become the basis
for achieving public benefit to satisfy the needs of the public. it must have
an atmosphere that enables it to carry out its work permanently and
continuously, so that it does not stand in front of obstacles that prevent it
from performing its work regularly. Therefore, jurisprudence and

jurisprudence concluded that public utilities should be subject to a number
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of principles. However, due to the different methods and methods of
managing public utilities, it has become difficult for all utilities to be subject
to a single legislation. However, this did not prevent the agreement of
jurisprudence and judiciary from subjecting all facilities to certain principles.
Among the most important of these principles is the principle of regular and
steady functioning of public utilities. The researcher used the inductive
analytical method to find answers to the research questions. The results of
the research, including that the Saudi regime and Islamic law took the
theories of force majeure and emergency circumstances, and that the
administrative judiciary in the Kingdom has a wide discretionary power in
applying these two theories, especially in the absence of unified principles
and directives from the Supreme Administrative Court.
Keywords: public utility , force majeure , covid19
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Abstract:
The current research seeks to identify: the role of the social worker in
protecting the rights of children infected with the Corona virus, in
addition to identifying other social roles in protecting the rights of
children infected with the Corona virus, and identifying the obstacles
facing the social worker in protecting the rights of children infected with
the Corona virus, and working on Developing the necessary proposals
to mitigate the obstacles facing the social worker in protecting the
rights of children infected with the Corona virus, by answering the main
question: (“What is the role of the social worker in protecting the rights
of children infected with the Corona virus?”, “A field study applied to
the basic education stage.” At Ain Zara School District”), this research
belongs to the descriptive analytical research style, and therefore; The
researcher relied on the sample social survey method, through the
qguestionnaire tool, for a random sample of social workers of both sexes
in the Basic Education School in Ain Zara, amounting to (20) social
workers, in Ain Zara School, where the females came with a sample
number of (12), and the number (8) males, and through the research
sample responses, conclusions were drawn and proposals were put
forward.
Where the results came: It became clear that the role of the social
worker in protecting the rights of children infected with the Corona

virus, the responses of the research sample came in the first place,
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paragraph No. (11) about (helping sick children with psychological and
social support), and in the last paragraph No. (10), about (helping the
patient understand matters related to his illness, and educating him). It
has also been shown that other social roles are to protect the rights of
children infected with the Coronavirus; The responses of the research
sample came in the first order, paragraph No. (18) about (not taking
the child to any place where there are gatherings during the period of
the spread of the disease), and in the last paragraph No. (14), about
(reducing confusion between different age groups of children), While
the proposals: exchanging field experiences and holding conferences
that include specialists through social networks between social workers
and their colleagues in the work team, as well as paying attention to
providing social support to all members of society and focusing on the

most groups, especially children affected by the Corona epidemic.

Keywords: social worker — protection - rights — infected children —

coronavirus.
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ABSTRACT
This research was carried out during 2020-2021 growing season in Wadi
Souf El-Jin in Bani Walid . Two varieties of soft wheat varieties were
cultivated by the Agricultural Research Center in Libya during multiple
periods of time. They are two types (Zalaf — Jermaa).They were fertilized
with nitrogen fertilizer (urea 46%) at a rate of ( 150 kg / ha and 200 kg /
ha ) was applied with two equal batches, the first after the completion of

the germination stage, the second during the tillering stage, and the third
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treatment in three batches, the first after the completion of the germination
stage, and the second equally (during The tillering stage and at the
beginning of the seedling stage) in addition to the control group (without
nitrogen fertilization). The results of the statistical analysis showed that the
treatment that was fertilized with 200 kg / ha nitrogen in two equal
batches, the first after the completion of the germination stage and the
second during the spraying stage, outperformed most of the treatments for
all the studied traits (plant length — number of spikes per unit area (1 m2)
— weight of grains per plant (gm) — The number of grains in one spike —
weight of 1000 grains (gm) - total yield (tons) / ha)) The results also
indicated that the Varietie (Zalaf) was superior to the varietie (Jermaa) in
all studied traits.

Key Words: Soft wheat- Varieties —Levels of nitrogen fertilization—
Dates of adding nitrogen fertilizer .
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