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Experimental Study of the Effect of non-Submerged Rigid Vegetation on Flow Force in Symmetrical
Rectangular Compound Channel by Direct Measurement Method
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ABSTRACT

In this research, using direct measurement method, the flow pressure in the composite channel with vegetation
has been measured. The vegetation used in this study was made of PVC. Five different diameters with values
of 20, 25, 30, 40 and 50 mm, two longitudinal distances of 12 and 15 cm and two transverse distances of 6 and
8 cm according to the regular and irregular arrangement and the location of vegetation as the proposed variables
were used in this study. For direct measurement of force, a special type of hydraulic flume called "knife edge
hydraulic flume" was used. Based on the results of the experiment, it was found that with increasing vegetation
diameter, the flow force increases, which is due to increasing the volume and reduction of the cross-sectional
area of the vegetation. In addition, due to the effect of longitudinal and transverse distances of vegetation, it
can be said by increasing these distances, the flow force rate showed a decreasing trend. This is due to the
reduction of vegetation volume and the secondary flows caused by vegetation cover.
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N Experiment Code Fi(N) N Experiment Code Fi (N) N Experiment Code Fi (N)
0 No Vegetation 1512 41 D40-X8-Y15-MC-O 2.560 82 D30-X6-Y12-FP-NO 2.289
1 D20-X8-Y12-FP-O 1666 42 D40-X8-Y15-B-O 3.859 83 D30-X6-Y12-MC-NO 2.546
2 D20-X8-Y12-MC-O 1793 43 D50-X8-Y15-FP-O 2.492 84 D30-X6-Y12-B-NO 3.917
3 D20-X8-Y12-B-O 2172 44 D50-X8-Y15-MC-O 3.169 85 D40-X6-Y12-FP-NO 2921
4 D25-X8-Y12-FP-O 1773 45 D50-X8-Y15-B-O 5.200 86 D40-X6-Y12-MC-NO 3.377
5 D25-X8-Y12-MC-O 1970 46 D20-X6-Y15-FP-O 1.740 87 D40-X6-Y12-B-NO 5.814
6 D25-X8-Y12-B-O 2562 47 D20-X6-Y15-MC-O 1.861 88 D50-X6-Y12-FP-NO 3.733
7 D30-X8-Y12-FP-O 1.903 48 D20-X6-Y15-B-O 2.301 89 D50-X6-Y12-MC-NO 4.447
8  D30-X8-Y12-MC-O 2187 49 D25-X6-Y15-FP-O 1.888 90 D50-X6-Y12-B-NO 8.254
9 D30-X8-Y12-B-O 3.040 50 D25-X6-Y15-MC-O 2.078 91 D20-X8-Y15-FP-NO 1.693
10  D40-X8-Y12-FP-O 2235 51 D25-X6-Y15-B-O 2.765 92 D20-X8-Y15-MC-NO 1.806
11  D40-X8-Y12-MC-O  2.740 52 D30-X6-Y15-FP-O 2.069 93 D20-X8-Y15-B-NO 2171
12 D40-X8-Y12-B-O 4256 53 D30-X6-Y15-MC-O 2.342 94 D25-X8-Y15-FP-NO 1.815
13 D50-X8-Y12-FP-O 2.661 54 D30-X6-Y15-B-0 3.332 95 D25-X8-Y15-MC-NO 1.991
14  D50-X8-Y12-MC-O 3451 55 D40-X6-Y15-FP-O 2.529 96 D25-X8-Y15-B-NO 2.562
15 D50-X8-Y12-B-O 5820 56 D40-X6-Y15-MC-O 3.016 97 D30-X8-Y15-FP-NO 1.964
16  D20-X6-Y12-FP-O 1784 57 D40-X6-Y15-B-O 4.775 98 D30-X8-Y15-MC-NO 2.217
17  D20-X6-Y12-MC-O 1926 58 D50-X6-Y15-FP-O 3.149 99 D30-X8-Y15-B-NO 3.039
18 D20-X6-Y12-B-O 2439 59 D50-X6-Y15-MC-O 3.905 100 D40-X8-Y15-FP-NO 2.343
19  D25-X6-Y12-FP-O 1956 60 D50-X6-Y15-B-O 6.630 101 D40-X8-Y15-MC-NO 2.793
20 D25-X6-Y12-MC-O 2178 61 D20-X8-Y12-FP-NO 1737 102 D40-X8-Y15-B-NO 4.255
21 D25-X6-Y12-B-O 2980 62 D20-X8-Y12-MC-NO 1867 103 D50-X8-Y15-FP-NO 2.830
22 D30-X6-Y12-FP-O 2167 63 D20-X8-Y12-B-NO 2305 104 D50-X8-Y15-MC-NO 3.533
23  D30-X6-Y12-MC-O 2487 64 D25-X8-Y12-FP-NO 1.883 105 D50-X8-Y15-B-NO 5.817
24 D30-X6-Y12-B-O 3641 65 D25-X8-Y12-MC-NO 2.086 106 D20-X6-Y15-FP-NO 1.780
25  D40-X6-Y12-FP-O 2.705 66 D25-X8-Y12-B-NO 2771 107 D20-X6-Y15-MC-NO 1.879
26  D40-X6-Y12-MC-O 3272 67 D30-X8-Y12-FP-NO 2.061 108 D20-X6-Y15-B-NO 2.390
27 D40-X6-Y12-B-O 5324 68 D30-X8-Y12-MC-NO 2.354 109 D25-X6-Y15-FP-NO 1.950
28  D50-X6-Y12-FP-O 3427 69 D30-X8-Y12-B-NO 3341 110 D25-X6-Y15-MC-NO 2.105
29 D50-X6-Y12-MC-O 4310 70 D40-X8-Y12-FP-NO 2516 111 D25-X6-Y15-B-NO 2.904
30 D50-X6-Y12-B-O 7488 71 D40-X8-Y12-MC-NO 3.036 112 D30-X6-Y15-FP-NO 2.159
31  D20-X8-Y15-FP-O 1639 72 D40-X8-Y12-B-NO 4791 113 D30-X6-Y15-MC-NO 2.381
32 D20-X8-Y15-MC-O  1.747 73 D50-X8-Y12-FP-NO 3101 114 D30-X6-Y15-B-NO 3.533
33 D20-X8-Y15-B-O 2072 74 D50-X8-Y12-MC-NO 3914 115 D40-X6-Y15-FP-NO 2.690
34  D25-X8-Y15-FP-O 1730 75 D50-X8-Y12-B-NO 6.655 116 D40-X6-Y15-MC-NO 3.085
35 D25-X8-Y15-MC-O  1.900 76 D20-X6-Y12-FP-NO 1838 117 D40-X6-Y15-B-NO 5.132
36 D25-X8-Y15-B-O 2407 77 D20-X6-Y12-MC-NO 1952 118 D50-X6-Y15-FP-NO 3.372
37  D30-X8-Y15-FP-O 1842 78 D20-X6-Y12-B-NO 2561 119 D50-X6-Y15-MC-NO 3.990
38 D30-X8-Y15-MC-O 2.086 79 D25-X6-Y12-FP-NO 2041 120 D50-X6-Y15-B-NO 7.188
39 D30-X8-Y15-B-O 2.817 80 D25-X6-Y12-MC-NO 2.219

40  D40-X8-Y15-FP-O 2126 81 D25-X6-Y12-B-NO 3.171
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