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ol | D50 | D10 | D30 | D60 | Cu | Cz | sand | Gravel | Silt ‘é‘g?)tfhr
491 | 06 | 02 | 048 | 0.7 | 305 | 1.65 | 094 | 006 | 0 i

492 | 055 | 032 | 04 | 065 | 205 | 077 | 081 | 019 | 0 | 30
293 | 02 | 015 | 018 | 022 | 147 | 098 | 100 | 0 | 0 | =35
494 | 02 | 013 | 047 | 021 | 1.62 | 1.06 | 100 | 0 | 0 | =35
495 | 012 | 009 | 01 | 014 | 156 | 079 | 100 | 0 | 0 | 74
496 | 012 | 009 | 01 | 014 | 1.56 | 079 | 100 | 0 | 0 | -96
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Water
oS! | D50 | D10 | D30 | D60 | Cu | CZ | sand | gravel | Silt | depth
50-1 034 | 0.2 03 [ 036 | 1.8 | 1.25 | 100 0 0 -
50-2 055|032 | 04 | 065 | 2.05 | 0.77 | 0.48 52 0 -2.5
50-3 02 | 015 ] 0.18 | 0.22 | 1.47 | 0.98 | 100 0 0 -2.5
50-4 0.2 | 013 | 0.17 | 0.21 | 1.62 | 1.06 | 100 0 0 -6.3
50-5 0.12 | 009 | 0.1 | 0.14 | 1.56 | 0.79 80 0 20 -6.3
50-6 012 | 009 | 01 | 0.14 | 156 | 0.79 83 0 17 -9.8

OYAY (b b Lg) B) o] ogw )y Clasin. Y=Y Jus
Water
oS! | D50 | D10 | D30 | D60 | Cu | CZ | sand | gravel | Silt | depth
51-1 0.3 | 0.16 0.2 0.29 | 1.81 | 0.86 | 100 0 0 -
51-2 0.3 | 0.16 0.2 029 | 1.81 | 0.86 | 100 0 0 -2.1
51-3 0.7 | 0.09 0.3 0.95 | 10.56 | 1.05 | 0.89 0.11 0 -2.4
51-4 0.2 | 015 | 0.18 | 0.22 | 1.47 | 0.98 | 100 0 0 -2.4
51-5 0.1 | 075 | 0.095 | 0.14 | 1.87 | 0.86 | 100 0 20 -6.7
51-6 0.12 | 0.75 0.1 0.14 | 1.87 | 0.95 | 100 0 17 -9.0
OYAY (b zob Lg) BY oKy 2ow ) Glasinn F-Y Jguo
Water
ol | D50 | D10 | D30 | D60 | Cu | CZ | sand gravel | Silt | depth
52-1 1 0.45 | 0.65 14 | 3.11 | 0.67
52-2 2.5 1 13 | 351 | 351 | 0.48 44 56 0 -0.6
52-4 | 0.28 | 0.17 | 0.21 | 0.3 | 1.76 | 0.86 | 0.89 0.11 0 -2.0
52-5 029 | 0.16 | 0.21 | 0.3 | 1.88 | 0.92 | 100 0 0 -6.7
52-6 0.27 | 0.16 | 0.2 0.3 | 1.88 | 0.83 | 100 0 20 -10.3
OFAY (ol b Lgs) Y ol gmy Slasin.d-Y Jgus
Water
oS! | D50 | D10 | D30 | D60 | cu | CZ | sand | gravel | Silt | depth
53-1 06 | 043 | 05 | 065 | 1.51 | 0.89 | 100 0 0 -2.9
53-2 0.8 01 | 042 | 095 | 95 | 1.86 67 33 0 -2.9
53-4 | 023 | 016 | 0.2 | 0.26 | 1.63 | 0.96 | 100 0 0 -4.1
53-5 022 | 016 | 0.2 | 0.25 | 1.56 1 100 0 0 -6.1
536 | 023 | 017 | 0.2 | 0.26 | 1.53 | 0.9 100 0 0 -9.6
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Abstract

Understanding the hydrodynamic phenomena and their effects on marine and coastal
processes is important for optimal port utilization. One of the most important marine
phenomena is sedimentation and erosion in and around ports. The construction of
harbors in coasts disrupts the coastal flow and as the upstream coast progresses, the
inception of the sediment bypass in front of the harbor causes sedimentation problems
in the port. One of the reasons for this concern is the incompatibility of breakwater
geometry. Dredging sediment accumulated in harbors adds heavy expenses to harbors

each year.
In this research «first, the methods of adapting harbors with natural sediment bypass

and geometrical modification of harbors breakwater to reduce sedimentation are
investigated. Then, two-dimensional numerical modeling was performed in Mike21
software to investigate the hydrodynamic status and sedimentary problems of Nowshahr
Port, one of the major northern ports facing the problem of sedimentation in the access
channel and harbor entrance. Based on the results and identifying the factors influencing
the sedimentation of this harbor, four scenarios were evaluated and compared to reduce
these difficulties. Finally, scenario number 4 was selected as the optimal design by
reducing the dredging volume by approximately 90 percent compared to Nowshahr

harbor dredging condition in recent years.

Keywords: Sedimentation, Sediment bypass, Numerical Modeling, Port lyout,
Nowshahr port
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