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Experiment
01 % Cannel Bed
Slope .
Enterance Hydraulic
0.031-0.068 md/s . Section
Discharge
0.11-0.15 m Flow Depth
0.23 mm Dso
2670 kg/m? Ps Sediment
425 % Porosity
0-0.6 m Crest Width . .
8 cm Weir Height Side Weir

Table (1) Summary of the present laboratory set-up
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Entrance Flow
Discharge Diversion Depth in Froude
Test No. in Main Ratio Weir Number in
Canal Upstream  Upstream
(L/s) (m)
LO1F01 31.53 0.210 0.119 0.28
LO1F02 48.57 0.207 0.135 0.36
LO1F03 68.84 0.209 0.147 0.45
LO2F01 38.28 0.125 0.119 0.35
L02F02 48.33 0.128 0.129 0.39
L02F03 72.01 0.137 0.147 0.48
LO3F01 33.38 0.068 0.117 0.31
LO3F02 47.68 0.069 0.141 0.33
LO3F03 66.68 0.073 0.152 0.41
A01 32.53 0 0.124 0.28
A02 48.06 0 0.132 0.37
A03 52.06 0 0.137 0.38

Table (2) Hydraulic Characteristics of Each Test
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Fig. 1. Schematic plan of laboratory flume and equipment used
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Fig. 2. Particle Size distribution curve of sediment material |
used (dso = 0.23 mm)
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Dimensionless Q Y Fr  —2x10° P - 6. Re. =

Parameters Qc B 1Y B
VariationRange 000" 01 0% 0.27 267 02-025 64-74 0.13-0.18

Table (3) Dimensionless parameters range affecting the bedform dimensions
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Fig. 3. Profiles for different lateral distances from the weir,
Test No. L02F02
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Fig. 4 Effect of Different Froude numbers on the profiles along
the channel centre line for the tests with the weir crest of 40
cm
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Fig. 5. Effect of side weir crest length on the profiles along the
channel centre line in flows with Fr=0.4
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Fig. 6. Comparison of accuracy of the bedform geometric
parameters in equation (3) using coefficients shown in table
(4) With or without side weir conditions
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Fig (7) Effect of Diversion Ratio on the Error of Equation (3)
for Calculating Bedform Dimensions
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Conditions Coefficient Powers
Side o rameters 1 2 3 4 1 2 3 4
Weir
0.0036 15.68 1.34 2033 -1.14 3.7 0.75 10.98
Present
0.000675 8.67 1.91 1502 -0.74 27.47 23.09 36.83
0.0312 0 0.01 0.763 1.22 0 -0.28 0.79
Absent
0.0014 0 0.0044 0.1077 1.22 0 -0.2 1.7

Table (4) Calculated Coefficients in Equation (3) for Bedform Length and Height With or Without Side Weir
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f.)\;aal’.gldlj(‘“)d@bwL;Uaﬁﬁdliﬁwjl(ﬁ)(}ﬂ

Fee A

® Bedform Length with Side Weir & Bedform Hieght with Side Weir
OBedform Length without Side Weir ABedform Height without Side Weir

4

3
£2 3
1
0

0.13 0.14 0.15 0.16 0.17 0.18
h/B

Fig. 9. Effect of flow depth on the error of equation (3) for
calculating the bedform dimensions
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Abstract:

Side weir is one of the most important structures in flood control projects. The structure can be designed
based on classic design procedure, provided the main channel bed is rigid. However, in the most practical
cases, the main channel bed is movable; Consequently the changes in bed can produce wavelike patterns as
bed forms. Additional effects of side weir on bed forms may also be produced due to an aggradation of
sediment deposits in front of the weir. This causes additional bed resistance and increase in flow depth in
comparison with the situation with no structure. Thus, the present research studies the effect of side weir
hydraulic and geometric properties -including Froude Numbers, diversion.discharge ratios and flow depths-
on bed forms and its effect on design conditions. A set of experimental program -with 9 individual tests- was
conducted in a flume with dimensions of 0.85 m width, 0.40 m height and 10 m length. The flume is located
on a mobile bed, having median sediment particle size of 0.23 mm, running with side weirs with crest
lengths of 20, 40 and 60 cm. Furthermore, 3 experiments were conducted without using any weir, as bench
mark runs. The sediment bed level at the end of each run/was recorded using the automatic bed profiler in a
distance of 220 cm of main channel, so that the weir is located in the middle of the reach. These
measurements were carried out in a net of points withincremental distance of 5 and 3 cm in longitudinal and
transverse directions, respectively. The dimensions of bed forms including wave length and height were then
determined using the well-known crest-through method. Dimensional analysis is undertaken for dependent
and independent variables involved in the process of the phenomenon including properties of fluid, sediment
particles, channel and weir geometry. Non-dimensional parameters are also introduced. Results indicate that
the effect of flow depth, discharge, and diversion ratio on bed form dimensions are significant, and increase
in these parameters will cause increase in both length and depth of bed forms. In addition, a number of four
equations are suggested for the prediction of bed form dimensions in terms of characteristic parameters for
both cases with and without using the weir. The parameters of the equations were calibrated using randomly
selected 80% of all experimental data and the equations are then verified using the remaining 20%.
Verification results revealed that the relation may predict bed form dimensions within the error values of 50
and 30 percent for the cases of using weir or not, respectively. Analyzing these relations showed an
important influence of applying side weirs on lateral variation of bed form dimensions in the main channel.
Thus, in comparison with the case with no side weir, an increase of up to 70% and 2% of channel width may
occur in bed form length and height, respectively, near the side weir.
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