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Fig. 1. Cumulative particle-size distribution curve of the
utilized soil
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Culture Medium Concentration
Peptone 20 gr/l
NH,CI 10 gr/l

Table 2 The characteristic of the utilized culture medium
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T1 15 1.5-0.75 14 3-10
T2 15 15-15 28 6-7
T3 15 3-15 40 9-4
T4 2.5 1.50.75 28 9-4
TS 2.5 15-15 40 3-10
6 25 3-15 14 6-7
T7 4 1.50.75 40 6-7
T8 4 15-15 14 9-4
T9 4 3-15 28 3-10

Table 4 The trial conditions proposed by Taguchi method for
the present study
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Trial No. Repetition 1 | Repetition 2 | Repetition 3
T1 84 94 115
T2 216 229 259
T3 260 263 285
T4 314 324 328
T5 244 260 293
T6 168 172 211
T7 170 188 231
T8 245 262 281
T9 400 433 460

Table 5 The result of the direct shear test (kPa) related to
12.5 kPa normal stresse
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Parameters Level 1 Level 2 Level 3
0OD600 15 25 4
Urea-CaCl2 (M) 1.5-0.75 15-15 3-15
C“ri(ggygime 14 28 40
Inocul(ttj%rr; Ratio 3-10 6-7 9-4

Table 3 Parameters and levels considered in the Taguchi
method for the present study

1 Taguchi Method
2 QualiTek®

3 MiniTab®

4 0OD600

5 Urea/CaCl2

6 Curing Time

7 Inoculum Ratio
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700 g1 Table 6 The result of the direct shear test (kPa) related to 40
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error of the mean 1 2 3
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Time
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Ruart?o Table 7 The result of the direct shear test (kPa) related to 68
Total 8 107663 100 kPa normal stresse

Table 8 The results of analysis of variance for the 12.5 kPa
normal stress
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Fig. 5 Main effect diagram relating to the 12.5 kPa normal
stress
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Degree | Sum of varianc | Pure Percentage
Factors of square e sum of the each
freedom S factor effect
0D600 2 21510 | 10.765 21651 23.12
Urea- 18.51
CaCl2 2 18.512 9.256 5 19.87
Curing 2 41.863 | 20931 | 4186 44.95
Time 3
Inoculu 2 11227 | 5613 | 1% | 1206
m Ratio 7
Total 8 93.134 100

19/

Table 9 The results of analysis of variance for the 40 kPa
normal stress

1Signal-to-noise ratio
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Abstract:

The use of lateral intake is a method for providing water from river. The most important issue is to get
maximum water and minimum sediment into the diversion channel. Rivers rarely run on straight paths in
nature, and most rivers have meandering forms. In a river curve the presence of centrifugal force leads to the
formation of secondary flow. As a result, water particles near the surface are driven outward. The secondary
flow advects the main flow, leading to high velocity at the outer bank of the curve. On the other hand the
flow at the bed of a channel is directed toward the inner bank. The interaction of the main flow with the
secondary flow forms the so-called helical flow in the bend. This flow system has important consequences in
the longitudinal, transverse, vertical velocity distributions, transport of momentum and streamlines at
different levels of water. Therefore, laying out the intake’s outer bank of a curve is one of the ways to reduce
sediment input to the lateral intake. The combination of the helical flow and the complex flow pattern in
front of the lateral intake increases the complexity of this three- dimensional flow pattern. The flow
approaches the intake; it is accelerated laterally by the suction pressure at the end of the diversion channel.
This causes the division of the flow, so that a portion enters the diversion channel and the remainder
continues its way to the downstream in the main channel. The portion withdrawn by the branch is delineated
by a curved shear-layer surface, denoted as the dividing stream surface. Because of the streamwise curvature
of the dividing stream surface, the diverted flow experiences an imbalance between the transverse pressure
gradient and shear and centrifugal forces that initiates a clockwise secondary motion cell. This secondary
motion interacts with the separation zone along the inner wall of the branch channel. In design of lateral
intakes, the determination of appropriate intake location and diversion angle is very important. In this paper,
lateral intake was simulated at different locations and angels by using the SSIIM numerical model to
investigate dividing stream surface and separation zone at main and branch channels. For this purpose, the
flow is simulated using standard k-¢ model and RNG model. For model calibration, the result of the
Montaseri et.al (2008) investigation was used. The results show that in the curved channel the dividing
stream surface has a completely different structure than the lateral diversion in a straight one. In other words,
the width of the dividing stream surface close to the bed is smaller than the surface. Furthermore, at every
location, the dividing stream surface width adjacent to the bed and separation zone has the largest dimension
at the diversion angle of 90 degrees and has the smallest dimension at that of 30 degrees. Also, at the
location of 135 degrees, dividing stream surface width close to the bed has the smallest dimension, while the
width close to the surface has the largest dimension at any diversion angle.

Key words: lateral intake, dividing stream surface, separation zone, channel curve
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