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Cross Ueq q . U T0 Os C

Reach section (mis) (m%s) T R g owmd) (ms) @md) "
Hi 1.49 0.43 0.85 2.85 0.21 0.37 0.43 116.07 0.046
H; 1.24 0.33 0.76 2.19 0.18 0.39 0.33 114.4 0.046
Hs 1.13 0.32 0.68 2.11 0.16 0.31 0.32 77.53 0.050
Haraz Ha 1.33 0.34 0.84 2.12 0.19 0.23 0.34 72.56 0.040
Hs 1.53 0.45 1.025 3.00 0.25 0.60 0.45 85.92 0.045
He 141 0.38 0.87 2.53 0.23 0.45 0.38 220.63 0.046
H; 1.21 0.32 0.75 2.13 0.17 0.37 0.32 194.39 0.046
Rostam R1 0.70 0.15 0.48 0.98 0.12 0.21 0.15 25 0.046
Abad R2 0.79 0.18 0.54 1.17 0.11 0.18 0.18 19.53 0.044
R3 0.88 0.17 0.65 1.09 0.14 0.26 0.17 50.20 0.043
Behesht B1 0.36 0.09 0.30 0.34 0.06 0.03 0.09 76.25 0.027
Abad B> 0.68 0.12 0.61 0.57 0.08 0.05 0.12 69.24 0.016
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Table 2 Hydraulic characteristics of cross sections

Reach ~ 0% (n[iﬁ;’]) DM A(m) T(Mm DxD TD P(m R(m)
H, 00020 26 029 226 78 009 2690 75 0301
H, 00023 26 027 214 8 0097 2985 78 0274
H: 00028 26 028 242 86 0092 3025 84 0288
Haraz  Hs 00045 26 025 228 9 0103 3557 89 0255
Hs 00038 26 027 231 85 0095 3L14 8 0289
He 00029 26 027 231 85 0096 3137 81  0.284
H, 00023 26 027 240 9 012 3371 88 0272
rosan K1 00027 32 021 620 200 0151 13667 29 0213
oM R, 00027 32 022 639 287 0144 12870 285 0224
Rs 00031 32 019 519 278 0171 147.87 274  0.89
Behesht ~B. 00012 40 014 144 10 028 6944 978  0.147
Abad B, 00018 40 013 098 78 032 6190 75  0.27

T2 s H oy o aiz el 48 5 a0 ailsos,
Jine j5boas (5325 o 2 ool b g ailon, O3 b e
Exoge 5 Sl lgdd Sl ol (nl 1y Conl 8,55 5550
el (650 anlllas

OF LS slaosl yo Blao jb 9 (6 0) cupo polie Y Jgax

Table 3 Roughness coefficient and suspended load in
different reaches

Reach Cross N o s
section "o

H; 0.046 0.051 0.91

H, 0.046 0.051 0.91

H, 0.050 0.051 0.98

Haraz H, 0.040 0.049 o0.81

Hg 0.045 0.050 0.91

Hg 0.046 0.050 0.92

H, 0.046 0.050 0.92

Ry 0.046 0.048 0.96

Rostam Abad R, 0.044 0.047 0.93
R, 0.043 0.046 0.94

Behesht Abad B, 0.027 0.040 0.66
B, 0.016 0.030 0.53
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Table 4 Von Karman coefficient in different reaches

Reach Cross section K
H, 0.39
H, 0.39
H, 0.34
Haraz H, 0.38
He 0.34
Hg 0.35
H, 0.37
R, 0.44
Rostam Abad R, 0.47
R, 0.46
B, 0.41
Behesht Abad B, 0.42
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Table 5 Turbulence intensity in four different axis
Ugrms Vrms Wrus qs
B, —311m 10.28 8.6 5.82  0.099
B, —531m 10.9 8.81 544  0.099
B, —222m 1761 1493 839 0.121
B, —427m 19.68  16.65 9.71 0.121
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Fig. 4 Turbulence intensity profiles, Behesht Abad river for different sections: a) B1-3.11m, b) B1-5.31m, c) B2-
2.22m, and d) B2-4.27m
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Fig. 6 Percentage of velocity fluctuations in different quarters
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Abstract

Estimating the effect of sediment transport, especially suspended load, is important in river planning and
management. The aim of this study was to investigate the effect of suspended sediment load on the
roughness coefficient and the intensity of flow turbulence in Haraz, Rostamabad and Beheshtabad Rivers.
In order to better understand these relationships, the geometric characteristics of the sections, the flow
velocity and the suspended load were measured in different sections of these rivers. Then shear stress,
Manning coefficient and Von karman coefficient were calculated using related equations in each section.
The intensity of turbulence was also determined by measuring velocity fluctuations. The study of the effect
of suspended load on roughness coefficient and Van Carmen coefficient showed that in most sections
roughness coefficient and Van Carmen coefficient have decreased due to the presence of suspended load.
In Haraz, Rostamabad and Beheshtabad Rivers, the ratio of roughness coefficient in the presence of
suspended load to roughness coefficient without suspended load was 0.9, 0.94 and 0.6, respectively. The
results of this study showed that the turbulence intensity distribution is independent from the flow rate and
the distribution is always convergent and its maximum value occurred not in the bed but above the bed.
Besides, the distribution of turbulence intensity in the presence of suspended load in gravel-boulder rivers
is convergent and can be analyzed based on the boundary layer equation. Quadrant analysis was performed
on the dominant events at three flow depths. In the areas close to the bed, the predominant phenomena were
inward, outward and ejection, respectively, and the contribution of the sweeping event in this section was
negligible.

Keywords: Coefficient; Quadrant Analysis; Roughness; Suspended Load; Turbulence Intensity; Von-
Karman Coefficient.
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