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Proffitt { 1980} 1-5 2.91 233
2-4 M 2.86
-3 3.06 2.55
4-4 4.04 2.04
Davies (1974) | 1.06 234
2B 293 206
3C 2.7 2095
4C 4.52 2,70
Little and Mayer {1976) 1-2 1.00 2. T2
2-2 | 204
J-3 0.5 2,19
4-2 .00 1.50
Gessler (1967) 1.5 1.03 1.52
Parker (1980) 3 2.00 217
Oak Creck - 19.4 193
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Percent Finer

Grain Size (mm)
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Standard Median

Mean, Deviation D, Dygg,
mm ¢ mm mm
Gravel 12.2 1.28 13.4 39
Sand 1.0 0.53 1.0 1.7
Sand (BOMC)* 0.5 0.82 0.5 1.35
Jo6 10.5 1.54 122 38
J14 84 1.77 9.8 37
J21 7.3 1.88 84 36
127 6.1 1.96 6.7 33
BOMC 4.1 241 53 31
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Unit Flow Gravel Sand
Disch, De Water Bed Shear Transpcn. TransPcn.
Run m* :fF’ n‘:th‘ Slope Siress, Pa gm~'s7! gm's™!
JO6-1 0.0781 0.104 0.0044 4.10 2.09E — 04 133E - 05
J06-2 0.0862 0.108 0.0049 4.90 252E - 03 6.17E — 06
J06-3 0.0959 0.104 0.0094 8.70 9.23E - 02 236E — 04
J06-4 0.1032 0.102 0.0133 11.3 1L40E + 00 2.90E - 03
Jo6-5 0.0906 0.103 0.0067 6.18 2.01E - 02 4.44E - 05
106-6 0.1048 0.103 0.0092 8.29 4.20E - 01 T.98E - 04
JOG-7 0.1212 0.106 0.0158 16.0 L45E + 01 3.17E - 02
J06-8 0.0778 0.105 0.0056 542 3.29E - 03 3.26E - 05
J06-9 0.1282 0.109 0.0176 175 295E + 01 6.21E - 02
106-10 0.1334 0.108 0.0204 236 204E + 02 1.57E - 01
J14-1 0.1259 0.117 0.0165 165 5.08E + 01 SS51E - 01
J14-2 0.1243 0.109 0.0173 19.1 T.29E + 01 1.56E + 00
J14-3 0.0838 0.107 0.0061 6.43 291E - 02 T32E - 04
J14-4 0.1013 0.104 0.0106 9.74 1.70E + 00 8.13E - 02
J14-5 0.1103 0.106 0.0144 16.1 L.19E + 01 5.96E - 01
J14-6 0.0788 0.102 0.0044 438 1.81E = 02 1L.O3E - 03
J14-7 0.0957 0.106 0.0083 8.63 1.48E + 00 6.31E — 02
J14-8 0.0909 0.106 0.0076 1.27 5.08E - 01 3B4E - 02
J14-9 0.1334 0.117 0.0157 20.1 L.14E + 02 1.90E + 00
J21-1 0.1259 0.118 0.0155 159 1.25E + 02 9.41E + 00
121-2 0.0785 0.108 0.0043 4.07 421E - 01 6.53E - 02
J21-3 0.0888 0.102 0.0071 6.64 532E + 00 8.04E - 01
121-4 0.0992 0.105 0.0114 10.8 9.92E + 00 2.01E + 00
J21-5 0.0734 0.109 0.0034 335 9.81E - 02 3.50E - 02
J21-6 0.0903 0.104 0.0078 721 1.04E + 01 243E + 00
I21-7 0.0654 0.099 0.0032 2.82 1.30E - 02 3.6TE - 03
J21-8 0.1119 0.102 0.0171 16.1 1.36E + 02 1.61E + 01

J21-9 0.1203 0.107 0.0175 18.6 NA® NaA®
J271 0.0651 0.102 0.0029 278 239E - 01 244E - 01
J27-2 0.0892 0.101 0.0070 6.91 2.26E + 01 1.40E + 01
1273 0.0495 0.110 0.0010 110 75TE - 04 217E - 03
J27-4 0.0572 0.101 0.0026 2.50 T.74E - 02 1.28E - 01
J27-5 0.0816 0.093 0.0074 6.57 29E + 01 6.79E + 00
J127-6 0.0749 0.098 0.0043 396 3.44E + 00 2.18E + 00
1277 0.1029 0.106 0.0080 7.91 4.68E + 01 200E + 01
127-8 0.1128 0.106 0.0098 9.46 6.78E + 01 ITE+ 0
J27-9 0.1255 0.106 0.0143 115 237E + 02 LOZE + 02
127-10 0.1297 0.111 0.0168 174 S27E + 02 251E + 02
BOMC 14¢ 0.0285 0.111 0.00059 057 3.92E - 05 227E-03
BOMC 7a 0.0342 0.110 0.00088 0.85 LOOE - 20 3.29E - 02
BOMC 14b 0.0362 0.109 0.00091 0.86 L16E - 04 38SE - 02
BOMC Tb 0.0397 0.111 0.0011 1.07 181E - 4 9.50E - 02
BOMC Te 0.0480 0.105 0.0017 1.60 273E-03 424E - 01
BOMC 1 0.0672 0.120 0.0018 1.83 7.62E - 02 S.72E + 00
BOMC 2 0.0667 0.112 0.0032 314 4.40E - 01 6.66E + 00
BOMC 6 0.0786 0.096 0.0069 5.94 3S5SIE+ 01 8.99E + 01
BOMC 4 0.0812 0.094 0.0077 6.47 442E + 01 1.13E + 02
BOMC 5 0.0950 0.088 0.0162 13.1 3.05E + 02 267E + 02
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Unit Flow Gravel Sand

Disch " Depth, ‘Water Bed Shear Transport, Transpon.

Run m* :f%c £ Slope Stress, Pa g m‘sP:" gm 's”!
J06-1 0.0781 0.104 0.0044 4,10 2.09E - (4* L33E - 05
J06-2 0.0862 0.108 0.0049 490 252E-03 6.17E = 06
J06-3 00959 0.104 0.0094 8.70 9.23E - 02 236E-04
J06-4 0.1032 0.102 0.0133 11.3 1L40E + 00 2.90E - 03
J06-5 0.0906 0.103 0.0067 6.18 2.01E - 02 444E - 05
J06-6 0.1048 0.103 0.0092 829 4.29E - 01 7.98E - 04
J06-7 0.1212 0.106 0.0158 16.0 L4SE + 01 317E - 02
J06-8 0.0778 0.105 0.0056 542 3.29E - 03 3.26E - 05
J06-9 0.1282 0.109 0.0176 175 295E + 01 6.21E - 02
J06-10 0.1334 0.108 0.0204 23.6 204E + 02 1L.57TE - 01
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D mm % finer
64 100
46 94
32 85

22,68 71,65
15,81 57,17
11,18 479
8,14 39,8
5,68 30,2
4 18
2,8 10,3
2 6,25
1,4 5,4
1 0
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Input parameters

ol oaalie JB V=T S 0 (S aw e sl el b

qw 6|water discharge/width, m"2/s
qbTf 1,00E-04|gravel input rate, m"2/s
Inter 0,05|Intermittency
etad 3|base level, m
Stbl 1,00E-04|initial bed slope
L 20000|reach length,m
At 0,2|time step, years
M 25|no. of intervals
Ntoprin 50|no. of steps until a printout of results is mad
Nprint 5[no. of printouts after the initial one dt
years calculation time
Ax m
dt s
Initial
Dd,imrfeed Surface Substrate
0125, © 0 0 Chart Title
025 | © 0 0
0,5 0 0 0 0
1 0 0 0 100
2 0 0 0 80
4 5 5 5 o
8 10 10 10 ,
40
16 | 25 25 25
32 | 50 50 50 ®
64 | 80 80 80 , -
01 1 10 100 1000
128 | 95 95 95 o N
256 100 100 100 —a—feed —e—InitialSurface Substrate
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Auxiliary Parameters (all dimensionless)

Ny nk 2
n, nactive 2
o ar 8,1
R Rr 1,65
Ap lps 0,4
a, au 0,75
o atrans 0,5
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Ultimate  Ultimate
Dd,i mm feed Surface  Substrate

0;3122 g g g Chart Title
0,5 0 0 0 e
1 0 0 0 oo
2 0 0 0 2 80
4 5| 1,2811724/| 3,4036997 % o e
8 10| 2,8833753| 6,9469054| ¢ » —— Uktimate Surface
16 25 8,9672709 18,13117 = Ultimate Substrate
32 50| 22,158085| 38,099425 20
64 80| 45,047216| 65,170947 0
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ABSTRACT

In this research, the level of riverbed scour, formation of a resistant layer, and final
aggregation of surface and substrate of the bed were measured using a numerical model
prepared by coding in excel software with the programming language of visual basic
(VB). Equations governing the sediment transport process consist two hydrodynamic
and morphodynamic models. The hydrodynamic, which encompasses continuity and
conservation momentum equations, is applied to estimate the flow-dependent
components. On the other hand, the morphodynamic model includes equations related
to the sediment transport process. Hydraulic parameters in combination with
hydrodynamic and morphodynamic equations are used in code writing. Given the
application of the finite difference method in the present study, the governing equations
were coded in VB programming language after discretization and determination of
coefficients. Finally, the numerical results obtained were compared using two laboratory
models, followed by assessing the accuracy of results. In this research, we first
confirmed the accuracy of numerical flow modeling by two laboratory tests. Afterwards,
the numerical modeling was carried out when the sediment entered at the beginning of
the channel was more than the sediment that could be transferred by the flow. In this
regard, appropriate results were shown based on reality. In the next stage, the amount
of the sediment entering the canal was considered lower, compared to the sediment that
could be transmitted by the current, which led to the presenting suitable numerical
modeling for sedimentation in the canal. In the end, the long-term sedimentation model
was applied, which led to the presenting of a layer resistant to downstream by the
model. It is suggested that this layer be used in the downstream of dams to prevent

scour in this area and the demolition of downstream buildings.

Keywords: Sediment transport, armor layer, degradation
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