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l. Select Equations
ll. Sediment Boundary Conditions
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Viewing 2D Sediment Results

I. Add 2D Result Maps
[1. View Time Series
[1l. Profile Lines
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l. Select Equations
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Transport Function: |uan Rijn Define /Edit
Bed Gradation ...

Sorting Method: |Actjve Layer

Fall Velocity Method: |Soulsbv Define Layers... (2D) |
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b8 Adding 2D Sediment Data

l. Select Equations

Initial Conditions and Transport Parameters
— 2D Bed Gradations

Boundary Condi‘dor‘rsl 2D Bed Gradations I

Bed Gradation ...

Transport Function: |u'an Rijn Define [Edit ‘

Sorting Method: |Act1'ue Layer j
j Define Layers... (2D) ‘

Fall Velocity Method: |50ulsbv

Transport Equations

Transport Function: |'|."u'|_| Define Edit
Bed Gradation ...

Sorting Method: |.'5|Eti'-.|'E Layer

Define Layers... (20)

Fall Velodty Method: |'|."'.|'|.| and Wang
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Transport Equations

YT o
Transport Function: |Wu j Ackers-White
Engelund-Hansen
Sorting Method: |.'5|Eti'-.l'E Layer v| o [':DI:IElEII'IIj:I
Fall velodty Method: |'..-'-..'|_| and Wang j ME'}.I'EF FPeter Muller

Toffaleti

Transport Function I:F'M-Tu:uffaleﬁ
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2D sediment Cwith amy T CFunc Wilcock-Crowe
sediment Can WOrkK wi any Iransport runction .
But the Bottom three are 2D-Specific SDUISI:_'}'I L F!“Un
Use Caution applying 1D Functions in 2D Models '-.|'E|I'| F'"r'

This has little precedent and may be poorly Specified

Transport Equations

Transport Function: |Wu ﬂ TI'IIIIITIEIS X2

Sorting Method: Active Layer -
J | Y = Copeland
Fall Velodty Method: |Wu and Wang A |
Bed Layers

Sorting/Mixing Method RS A8

=1
J=2 ]
s D

Bed Layers
il Dl

Thomas and Copeland are 1D Specific

It Doesn’t Matter What You Choose

HEC-RAS will Use “Active Layer”

But the 2D Active Layer # 1D Active Layer

2D Active Layer Model is Superimposed on a More
Sophisticated Multi-layer Stratigraphy

1/29/2024



1/29/2024

Adding 2D Sediment Data and Viewing Results

SED

b8 Adding 2D Sediment Data

ll. Sediment Boundary Conditions

ll. Sediment Boundary Conditions
2D Bed Gradannns‘

Select Location for Sediment Boundary Condition

Add Sediment Boundary Location(s) I Delete Current Row ‘ Define Sediment Split at Junction... ‘

Sediment Boundary Condition Types

Rating Curve I Sediment Load Series ‘ Equilibrium Load ‘ Capacdity Ratio ‘ Clear Water (no Sed)

Flow Wtd Sed Split I Potential Wid Sed Split ‘ GC Threshold Split ‘ Sed Split by GC ‘

Equilibrium Load

o

Ry A _ for Each Hydraulic Boundary Condition

o A V Sediment Data - Rating Curve (Wu) fewer GC

- .
' PR, (R ] Define a Sediment Boundary Condition
e

File Options View Help

A
8 Boundary Conditions | 2D Bed Gradations |
Select Location for Sediment Boundary Condition

Add Sediment Boundary Location(s) J Delete Current Row ‘ Define Sediment Split at Junction. ‘

Rating Curve ‘ Sediment Load Series ‘ Equilibrium Load I Capacity Ratio ‘ Clear Water (no Sed) ‘

i = |

Lake Pepin
Chippewa

There are Four Sediment Boundary Conditions
1. Rating Curve 3. Equilibrium 5. Clear Water
2. Time Series 4. Capacity Ratio
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Rating Curve Sediment Time Series

Number of flow-load points [4sets -

Both these boundary conditions
require grain class fraction
estimates
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[1l. Define Bed Gradations
I1l. 2D Bed Gradations

Boundary Conditions | 2D Bed Gradations

Transport Function: |van Rijn v Define /Edit
Bed Gradation ...
Sorting Method: Active Layer -

, (20)
Fall Velocity Method: |Soulsby Define Layers... (2D) ‘
Bed Material Type Gradation
Simplified Single Bed Gradation |Pool 2 Average Gradation
Structure Non-erodible surface




¢, Geometiic Data - TrimmedGeo

File Edit Options View Tables Tools
River Storage | 2D Flow SA[2D
Toks River | Spacs | 2| B

— | @ == Do
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GIS Toals

Lines

fiiiiza

Defining Bed Gradations

Help
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Lines
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L ]
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Section
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B3 RAS Mapper

File Project Tools Help

Selected Layer: Wu RC (GC Skwarmup)

Initial Conditions and TraNgport Parameters

(All Rivers)

Number of mobile bed channel;

L

Boundary Conditions

Sorting Method:

USDA-ARS Bank Stability and Toe Erosion Model (H

Transport Function:  |Toffalet - Oefine /Edit
Gradation ...
Fall Velodity Method: |Toffaleti hd
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Enter Multiple Gradatons 1 2 Tabie.
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[ Event Conditions
[ Geometry
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[ Three Bed Materials
g
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Google Satellite
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[
Messages | Views | Profile Lines | Active Fealt 4
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v

Boundary Condition:
Transport Function: |van Rijn
Sorting Method:

Fall Velocity Method: |Soulsby

[ Bed Material Type

Active Layer

Selected: "Wu RC (GC Bkwarmup)'

j Define /Edit
‘ Bed Gradation ...
5] Define Layers... (2D)

243.6

Max Depth | Min Elev | LeftSta | RightSta |
10 2041.96 Sample 6 (146.72) mod
831,75 Sample 6 {146,72) mod

1580.37
321,52
4774.85
13284.2
11589.7
562253
355274
3220.38
443,496
2429
16734.6

5564.28 Sample 7 (143.8)
14115.09 Sample 7 (143.8)
12298.48 Sample 7 (143.8)
6370.88 Sample 7 (143.8)
4313.21 Sample 8 (135.47)
3940.02 Sample 6 (135.47)
9106.01 Sample 8 (135.47)
4237.37 Sample 5 (126,78)
17743,62 Sample 5 (126,78)

Gradation
Help

Bed Gradtion Template:

1024
204

Gran Class %

Gradation

Enter Multiple Gradatons 1 2 Tabie.

Grain Size (mm)

I Set Sampie Specifc Cohesve Paramsters

1| Simpified Single Bed Gradation | Pool 2 Average Gradation

Structure

Non-erodible surface
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Defining Bed Gradations

1. Define Sediment Material
Classification Layers in
Mapper

2. Input Bed Gradation Data
and Stratigraphy

3. Associate Bed Gradation
Data with Mapper Layers

1. Define Sediment Material
Classification Layers in
Mapper
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Defining Bed Gradations

1. Define Sediment Material
Classification Layers in
Mapper

Sediment Bed Materi| 1) Add Web Imagery...

' Referen ayers
nd Use - No Struct] eference Layers

e [ @ Create a New RAS Layer Land Cover Layer
Land Use - Structure

CalculatedLayer L Add an Existing RAS Layer Soils Layer

v TE"L?IJBB Meto C % Manage Geometry Associations ... Sediment Bed Material Layer
ittle Bayou Meto Cul _L____ =
= Ei"_‘ ,.J._,—L-—_—, L Infiltration Layer From Land Cover / Soils Layers
>

Infiltration Layer From Shapefile
Elevation Point Layer

Calculated Layer

ﬁ Create a New Sediment Bed Material Layer

Input Files

Import Extents: | Temains None J J

ﬂ Filename Projection Naming Std Name Field
X
il
-+

Unique Classification Names for Selected File Output File

RAS Classffication

Output ID Standards: |(None hd

Cell Size: | 100 feet

ediment Bed Material (1).hdf o

CrEETE En‘ pT:fl syer is Empty (no files are selected for import) - Classification ::_:;‘-5_;3-:--_;;;.;-_-_;' Create Empty




Defining Bed Gradations

Associate Bed Material Layer with...a Geometry!?!

H RAS Mapper
File  Project Tools Help

* This is the Most Overlooked Step

* Implications of Associating Bed Materials with Geometry

Defining Bed Gradations

2. Input Bed Gradation Data
and Stratigraphy
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Input Bed Gradation Data

W Sediment Data - Wu Sediment Stru
File Options View Help 3. Bed Gradation _ o %
View Help
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)
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Define Stratigraphy

W& Sediment Data - Sediment Structures

File Options View Help

Boundary C"""’i”“"s B3 Define Gradation Layers - O >
Transport Function: |van Rijn - Defne/Ex_it —
Sorting Method: Active Layer v — e Layer Grnups: IFIcodeain Layers j D _IE X
= == — —l—ll—J—'
Fal Velocity Method: |Soulsby # of Layers: |3 Depositional Layer thickness (ft):

Bed Material Type |
1| Simplified Single Bed Gradation |Pool 2 Average Gradation Layer e '[Ft} | Layer Cratialion Template
Structure Non-erodible surface & 5and
=i

8 | Chippewa Channel
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Sand
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Bed Layers
at time 1

Bed Layers
. attime 11 Ar

L | b |
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Defining Stratigraphy

‘W Sediment Data - Sediment Data

File Options View Help

! Initial Conditions and Transport Parameters ] Boundary Conditions | USDA-ARS Bank Stability and Toe Erosion Model (BSTEM) ] 20 Bed Gr

River: | j Transport Function: |'|"u'u Define /Edit
' Bed Gradation ...

Reach: | j Sorting Method: |.'5.l:ti‘u'E Layer
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River | Reach | RS [Invert Max Depth | MinElev | Leftst |  Rightsta Bed Gradation

Define Layers... (20)

Note: Layers # Layers

= [+] Map Layers
Define Layers... (20) BESll & [ Mannings_n
. - [] Bed Matenal

Defining Bed Gradations

Sediment Data - Rating Curve (Wu) fewer GC
9

3. Associate Bed Gradation e omvens v 11
. Initial Conditions and Transport Parameters 1 Enundary Conditions | USDA-ARS Bank
Data with Mapper Layers

Bed Material Type
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Associate Bed Gradation Data with Mapper Layers

v

Boundary Conditions 2D Bed Gradations ‘

Transport Function: |van Rijn hd Define/Edit
Bed Gradation ...
Sorting Method: Active Layer -
A (20)
Fall Velodty Method: |Soulsby hd Define Layers... () ‘

Bed Material Type
sand Sand
82 MainChannel

Lo ) 0 I ) )
5 [para

Possible Bed Material Options

Bed Material

.//1\.

Bed Layer Non-erodible
Bed Gradation
Group Surface

1\

Non-erodible
Surface

Bed Gradation
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Non-Erodible Surfaces

Adding 2D Sediment Data and Viewing Results

Viewing 2D Sediment Results

I. Add 2D Result Maps
[1. View Time Series
[1l. Profile Lines
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E Viewing 2D Sediment Results

Add 2D Result Maps LBy Create a New Results Map Layer...
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E Viewing 2D Sediment Results

Add 2D Result Maps |i Create a Mew Results Map Layer...

B RAS Mapper _ o x
File Project Tools Help
Selected Layer: Pulse RC 28Nov2021 b @®@a xxXe»m BN B @ x| Min | <] [
Features ~ ' O
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[ Profile Lines
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Viewing 2D Sediment Results

|. Add 2D Result Maps E2 Create a New Results Map Layer...

Bed Change

Concentration

A, Unsteady Flow Analysis

File Options Help Sediment Cutput Options

Plan: Stage and Flow Output Locations fer n Regions fomuciene: s 2D Cel Bed Change (by 6C) €

Flow Distribution Locations ... Mass or Volume?  [ass

Flow Roughness Factors ... Output Increment: || £
Select Sediment Output Variables

Seasonal Roughness Factors ... ! Primary Output Interval (Multiple of
Bed Related Outpu
il Sediment Variables Available: Selected Variables (0 selected|
Automated Roughness Calibration ... B ¢ )
Only Used For 20 T
>>>> 2D Cell Output <<<<
Unsteady Encroachments ... [~ Cross Section Bed Change Outg] | |2D Cell Active Layer d10
20 Cell Active Layer d16
2D Cell Active Layer d35
Sediment Hotstart 20 Cell Active Layer d50
20 Cell Active Layer dss
[~ Initisize Data from Sedment O | |20 Cel Active Layer dg4
20 Cell Active Layer d30
Dam (Inline Structure) Breach ... I Hotstart Type: Gradation d| |2p Cell Active Layer Dry Density
: 0 wse [ | [ el Active Lever Fractons
Levee (Lateral Structure) Breach ... ,7 M 2D Cell Active Layer Porosity
3 2400 2D Cell Active Layer Thickness
HostartDate: [ || |0 Coll Bed Change

I 2D Cell Bed Change (by 6C)
20 Cell Bed Change Mass
Computation Options and Tolerances .., rval: [SMinute Legacy Gradational Hotstart (8ackf | |2 Cel Bed Change Mass (by GC)

ﬁ 2D Cell Bed Change Rate
il 5Minute ¥ I Write Bed Gradations to an Oull| 1,7} -2y p2d Change Volume
_— [~ Read Gradational Data from Ho| | |2 CE:} 523 C‘hange Volume (by GC)
. i AS\2D Uns! (=2 20 Cell Bed Hevation
Friction Slope Method for Cross Sections ... L 2D Cell Exchange Material Porosity
| S 2D Cell BedHoad Adaptation Length (by 6C)
Friction Slope Method for Bridges ... 2D Cell BedHoad Concentration (Total)
I Wi Clssic Output (WSE Profid | |22 C2) B oad Concentration by 6)
. L ite Classic Output rofild )
Initial Backwater Flow Optimizations ... 2D Cel Bed-oad Correction Factor (by GC)
- 20 Cell BedHoad Transport Potential (Total)
B[ ¥irit= Legacy Binary Output 20 Cel BecHoad Transport Potential (by GC)
i i - 2D Cell Critcal Shear Stress (by GC)
Sediment Computation Options and Tolerances ... oy ™ Wirit= Sediment DSS Cutputby Gf | |33 &%) Depositon Materl Dry Density
Sediment Output Options .. _— SetRs to write Dss| | 122 Cel Depositon Rates (oy 6C)

Sediment Dredging Options ...

Check Data Before Execution

Unsteady Encroachments (new] ...

Ungaged Lateral Inflows ...

SA Connection Breach ...

Qutput Options ...

View Computation Log File ...

. Clear Selected List
View Runtime Messages ... lear Selected Lis
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Viewing 2D Sediment Results

|. Add 2D Result Maps
Il. View Time Series

Cell Bed Change

|||& Plot Time Series
l Plot Property Table

Right Click on

Cell Bed Change Result Map

Adding 2D Sediment Data and Viewing Results

Viewing 2D Sediment Results

|. Add 2D Result Maps
[l. View Time Series
l1l. Profile Lines

34

B3 RAS Mapper
B3 RAS Mapper File Project Tools Help
File Project Tools Help Selected Layer: Lines p @& w2 e iz K 4
2 = [¥] Features ~ pr—
Selected Layer: Line Selected: 'Lines'
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Viewing 2D Sediment Results

|. Add 2D Result Maps
Il. View Time Series
l1l. Profile Lines

5 RAS Mapper

File Project Tools Help

E RAS Mapper
Selected Layer: Lines ¢ R NCESTE-TI w EN4
£ [ Features ~

File Project Tools Help

Selected Layer: Line )

I%|-¢Feahlee J'F b7l v =Tocls ~| ?
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H . v -
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v genn:e;nea . \ -~ []  Copy Selected Feature Ctrl+C
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: Save as Profile Line

¥ Results . — _3
&[] Map Layers
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< > 4 PlotProfile v

[r.  Plot Time Series

(12.0808, 0.2302 1 pixel = 0.0206 m)
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Viewing 2D Sediment Results

|. Add 2D Result Maps
[l. View Time Series
III. Proflle LlneS 7 Cell Bed Change on 'Line: Line 2"

— Bed Change '08DEC2016/00:10:00'

B3 ras Mapper

File  Project Tools Help

Selected Layer: Line

E| v] Features x| 9 s | E3Tools - | 2

Lines & —

Profile Lines
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- [ Resulls . — _3

Map Layers
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2>

<
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