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e Sediment transport in CMS
 Multiple-sized sediment transport calculation
—Transport grain sizes
—Bed layering
—Bed composition
—Other parameters
e Export CMS files
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Multiple-sized Sediment Transport Calculation
(Ft. Pierce, Florida)

@ SMS 13.0.8 (64-bit) - [FtPierce.sms]
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Sediment Transport in CMS
(Non-equilibrium Transport, NET)

d |DC d(DuC d(DvC d d(re.C d d(re.C U.D
o tk]_l_ ( tk)_l_ ( tk)_ lgsD (sakxtk)]_l_ay[gsl) (rskCex) ilad (Cper — Coi)

ot | Bex 0x dy  0x dy L,

Ctr: depth-averaged sediment concentration

k: sediment size class

Cepe depth-averaged total load concentration at the equilibrium state

Pek: correction factor as the ratio of depth-averaged sediment and flow velocities

U, resultant velocity of current

£ sediment diffusion coefficient D

Tsk: ratio of suspended load to total load Formuation:

L;: total load adaptation length Nonequiibrium Total Load T
Equilibrium Total Load
2 Equilibrium Bed load plus Nonequilibrium Susp Load
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Sediment Transport Formulas
(Non-equilibrium Transport, NET)

d |DC d(DuC d(DvC d d(re.C d d(re.C U
tk + ( tk) + ( tk) _ £.D (rsk Cex) + £.D (rskCex) c
ot | Bk dx dy

D
0x dy  0x dy * L; (Corie = Cor)

Sediment concentration and concentration capacity:

LUND-CIRP Transport Formula
VAN RIJN Transport Formula:
SOULSBY-VAN RIJN
WATANABE Lund-CIRF -
*CSHORE |
van Rijn
Soulsby-van Rijn
Watanabe
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Bed Change

Bed change due to the k" class of sediment:

. [0Zp
(1 - pm) (W)k

U.D 0 0z 0 0zp|  O0Qewx = Oqrwy
= Cer — Cr —|dsU:.D(1 — Cor——|+|dsU:D(1 — 14)C

Lt ( tk tk)+ax[ s¥cC ( 7"Sk) tk ax]+ay[ s¥YcC ( rSk) tk ay + ax + ay

D porosity of bed material

ds: coefficient for bed slope effect

Jewyx.  Sediment transport rate due to wave asymmetry and undertow in x-direction

Atwy: sediment transport rate due to wave asymmetry and undertow in y-direction
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Multiple-sized Sediment Transport Calculation

Geometric Standard Deviation Geometric
Standard |Sorting Classification
Deviation
I <1.27 Very well sorted
04 = €Xp Z pk(lndk a lndg) 1.27-1.41 Well sorted
1.41-1.62 Moderately well sorted
1.62-2.00 Moderately sorted
pr: fraction 2.00-4.00 Poorly sorted
dy: size ClaS_S diameter 4.00-16.00 Very poorly sorted
dg : geometric mean >16.00 Extremely poorly sorted

Geometric Standard Deviation greater than
approximate 1.41 should be simulated with
multiple grain sizes
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Multiple-sized Sediment Transport Calculation
(Transport Grain Sizes)

vl
Transport Grain Sizes P
®* Transported sediment material = """ acicles in suspendsd-doad
IS discretized into different
groups each representing the

sediments within a specific size

range Size Classes
Sediment size dass dameters:

* The_se grOL!pS are referred toas Diameter Fall Velocity Method Fall Velocity
sediment size classes and have 1o | o~ oy oo =o o
the following properties 2 |0.21 | 'mm ¥ Soulshy {1997) *[o m/s
— Characteristic diameter 3 [0.5 | |mm_ ¥ | Soulsby (1997) - |o m/s
- Fall velocity 412 | mm v [sousby (1387)  ~ |0 ms
- Corey shape factor 5 2.7 | 'mm ¥ | Soulsby (1997) - |0 m/s
— Critical shear stress 6le | [mm > [soulsby (1997~ |0 mjs

£ >
[ ] Copy/Paste Mode | Import... | |Export... | Insert Above | InsertBelow | |Delete
US Army Corps of Engineers e Engineer Research and Development Center e —~ QCHL s
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Multiple-sized Sediment Transport Calculation
(Transport Grain Sizes)

UNCLASSIFIED

Transport Grain Sizes
® Characteristic diameter

dy = \/dk—l/zdk+1/2

of the distribution
d, = exp [lndl + In(dy/dy)

* Fall velocity

Soulsby (1997)

Wu and Wang (2006)
User-specified

® Corey shape factor

Used in Wu and Wang (2006)
® (Critical shear stress

Soulsby (1997)
Wu and Wang (1999)
User-specified

Related to the lower dy_,,, and upper dj ./, bin limits by

Estimate the grain size classes based only on the size limits

k-1
N-1

US Army Corps of Engineers e

Engineer Research and Deve
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@
General Flow Sediment Transport Salinity/Temperature Wave Wind Output
.1 | 8
Hiding and exposure coeffident:
10 |
Adaptation
Total load adaptation method:
Constant length -
Total load adaptation length:
10.0 meters ¥
Size Classes
Sediment size dass diameters:
Diameter Fall Velocity Method Fall Velocity
1 |D. 1 | mm ¥ | Soulsby (1997) hd mfs
2 |D.21 | mm ¥ | Soulsby (1997) A mfs
3 |D.5 | mm ¥ | Soulsby (1997) A m/fs
4 | 1.2 | mm ~ | Soulsby (1997) A m/fs
5 |2. 7 | mm * | Soulshy (1997) A m/fs
] |6 | mm ¥ | Soulsby (1997) hd mfs
< >
[] copy/Paste Mode | Import... | |Export... | |Insert Above | | InsertBelow | | Delete
Bed Composition
Maximum number of bed layers:
E |
Minimum bed layer thickness:
|D.DS | meters ™
Maximum bed layer thickness:
|D. 5 | meters ™
Mixing Layer Thickness: w
Help... Ok Cancel
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Multiple-sized Sediment Transport Calculation
(Bed Discretization)

* Mixed Layer Thickness « Lower Layers
— Sediment exchange - Specified
~ Constant, Default: 0.05m - Copied from the layer above
Typical range: 0.001 — 0.2 m — Constant
~ Automatic (calculated) — Spatially varying (dataset)
Median grain size
Bed form size |
o Erosion Accretion
8, thickness of the first layer o8f ||
. . S -11}F -
H,: ripple height i — ]
O -1.4f — —
=
= omposition <
i i‘lzximum :umber of bed layers: a
E | @
Minimum bed layer thickness:
|D.DS | meters ™
Maximum bed layer thickness:
|D. 3 | meters ™
Mixing Layer Thickness: 1 1 L
Consgmn: w7 5 10 15
Mixing Layer Thickness: TI M E STEP
Be.d layer block (Jayer thickness in m, and percentile diameters in mm}): —
Layer ID Thickness Dataset Dos Do D1e D20 030 D35 D50 Des Da4 3] Das
11 Thickness Layer 1 {2)  {none selected) {none selected) D15 1 {2) {none selected) {none selected) | (none selected) D50 1(2) (none selected) D34 1 {Z) {none selected)  {none selected)
2|2 Thickness Layer 2 {2) | |{none selected) | (none selected) D16 1{2) {none selected) | | (none selected) | | (none selected) D50 1(2) (none selected) D&4 1 (Z) {none selected)  {none selected)
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Multiple-sized Sediment Transport Calculation
(Bed Composition)

Bed Composition:

d161 d50; d84. datasets
d;:, dsp, dog datasets

Accumulative grain size
distribution

Percentile diameters allowed in
SMS are: 5, 10, 16, 20, 30, 35,
50, 65, 84, 90, and 95.

D50 dataset and constant
geometric standard deviation

Size class fractions

UNCLASSIFIED
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General  Flow  SedimentTransport  Salinity/Temperature  Wave  Wind  Output
2 mm ¥ | Soulsby (1997) >0 mfs Soulsby (1997) hd "
3 mm ¥ | Soulsby (1997) ~ 0 mfs Soulsby (1997) [
4 mm ¥ | Soulsby (1997) ¥ | mfs Soulsby (1997) |
5 mm ¥ | Soulsby (1997) ¥ | mfs Soulsby (1997) |
6 mm ¥ | Soulsby (1897) |0 mfs Soulsby (1997) |
? mm ¥ | Soulsby (1997) - | mfs Soulsby (1997) |
86 mm ¥ | Soulsby (1997) ¥ | mfs Soulsby (1997) | v
[ copy/Paste Mode | Tmport... | |Export... | | Insert Above | | Insert Below | | Delete
Bed Composition
Maximum number of bed layers:
E \
Minimum bed layer thickness:
‘EI.EIE | meters ¥
Maximum bed layer thickness:
‘0.5 | meters ¥
Mixing Layer Thickness:
Constant ¥
Mixing Layer Thickness:
0.05 meters ¥
Bed layer block (layer thickness in m, and percentile diameters in mm}:
Layer 1D Thickness Dataset D03 D10 D16 D20 D30 D35 D30 DE3 D84 D9l
1)1 Thickness Layer 1(2) | (none selected) |(none selected) | D161(2) | (none selected) (none selected)| (none selected) DS501(2) | (none selected)|| D841(2) | {none sel
212 Thickness Layer 2 (2) | (none selected) |(none selected) | D16 1(2) | (none selected) | (none selected) || (none selected) | D501(2) | (none selected)|| D841(2) | ({none sel
< >
[ copy/Paste Mode | Import... | | Export... | | Insert Above | | InsertBelow | | Delete
Avalanching
Avalanching Options:
[ calculate Avalanching
Critical bed slope:
32 deg
Maximum number of iterations (implict only):
v
Help.... oK Cancel
COASTAL &
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Multiple-sized Sediment Transport Calculation
(Other Parameters)

-

General Flow Sediment Transport Salinity/Temperature Wave wind Qutput

Activate sediment transport calculation —> B oot Scment T
Transport Time Step (not used for implicit scheme):

Sediment transport and morphologic time steps, £ | seconas -

D ! Morphologic Time Step {not used for implicit scheme):

and time to start the morphology change [s00 | seconcs ~

Morphology change start time:

|D.D | hours =

Sediment transport models: equilibrium total load,

Formulation:

equilibrium bed load plus advection-diffusion for — Noneauibrium Toal Load -

Transport Farmula

suspended load, and non-equilibrium total load {

Lund-CIRP 4

Concentration Profile:

Sediment transport formulas and concentration profile —

Concentration Profile:

wan Rijn =~

Properties

Sediment Density:

> { [2650.0 | lkgfm~3 ~
Sediment Porosity:
fos |

Scaling Factors and Coeffidents
Bed load scaling factor:

[ bz |

Suspended load scaling factor:

Transport scaling factors, morphologic acceleration — |
factor, bed slope coefficient (0-5), and hiding and — < P E— |

Bed slope diffusion coeffident:

exposure coefficient (0.1-1) s |

Hiding and exposure coefficent:
\ [1o

Sediment density and porosity

Lund-CIRP

van Rijr

e

Help... OK Cancel

US Army Corps of Engineers e Engineer Research and Development Center e —— CHL 5
UNCLASSIFIED 12




UNCLASSIFIED

Multiple-sized Sediment Transport Calculation
(Adaptation Coefficient)

Adaptation
. HP Total load adaptation method:
Adaptation coefficient (method and — |
Constant length A
I e n gth) Total load adaptation length:
| 10.0 meters ¥
Adaptation
Total load adaptation method:
Adaptation method — Constantlength ]
Constant time
Maximum of bed and suspended adaptation lengths
Weighted average of bed and suspended adaptation lengths
Adaptation
Total load adaptation method:
Maximum of bed and suspended adaptation lengths hd
Bed load adaptation method:
Constant Length
Bed and suspended adaptation Ged load adspaton gt
—> 10.0 meters ¥
I e n gth S Suspended load adaptation method:
Constant length -
Suspended adaptation length:
| 10.0 | meters ¥
. Bed load adaptation method: Suspended load adaptation method:
Bed and suspended adaptation e — Constant length
—_— - — e
: Constant length
methOdS Constant Time Constant time
Depth Dependent Constant coefficient I
; . A ini and Di Silvi — ZOASTA
US Army Corps of Engineers e Engineer Research and Development Center =" 2 sive CHL
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Multiple-sized Sediment Transport Calculation
(Avalanching and Hard Bottom)

Avalanching

AV al an C h | n g —_— Avalanching Options:

Caloulate Avalanching
Critical bed slope:

Angle of repose — [320 deg

Manimum number of iterations (implicit only):

100

Hardbottom
Hardbottom depth:

[l Select Hard Bottom (2)

US Army Corps of Engineers e Engineer Research and Development Center e _— QHL 5
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