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W Sediment Data - 2D Sediment

File ' Options View Help

User Defined Grain Classes ...

Advanced
Bulk Density/
Unit Weight
Parameters

Max and
Min Grain
Sizes not
= Actually
13 Used in the
Model

Not used
in the 2D

Not Often Model

Changed
(except some
reservoir
models)

15[V
16
17
18
19
20

pasn Ajaaey — Alineso oiy109ds

\Currently Default
|
Density Method | Bulk Density (All Classes) | Defaults

Cancel

[~ Enforce Adjacent-Non-Overlapping Grain Classes and Geometric Mean

W Sediment Data - 2D Sediment

File Options View Help

User Defined Grain Classes ...

Max ] Mean
0,004 0.003AVEHRHE
ggiz gg?‘? Geometric Mean
Frcammepes Of the Log, Grain
0.0625  0.045 NOEISY-10
Expand 0.0625 085
085 .11
A1 125
125 0,25
0.25

...but these are
editable
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W Sediment Data - 2D Sediment

File Options View Help

Sediment Diameters (mm

. . Label [ Min | Max
Set Cohesive Options ... Ty 9.002|  0.008

VFM 0.004 0.008
Modified From: FM 0.008 0.016

Applies to the first five
grain classes:
Sand and Silt

<625 microns or

https://www.sciencelearn.org.nz/images MM 0.016 0.032

CcM

0.032

0.0625

0.0625
0.125

0.125
0.25

<0.0625 mm
In default grain classes

o 0.25 0.5
silt 0.5 1
- ‘OOZ—D.DGZS mm 1 2
E 5. - 2 4
4 8

3
16 32
32 64
84 128
128 256
256 512
512 1024
1024 2048

W Sediment Data - 2D Sediment (

— T . pe
) 2D-Specific
Excess Shear Erodibility Model Methods

Set Cohesive Options ... -

B3 Cohesive Options

File Options View Help

" Use Selected Transport Functions for Al Grain Sizes Flocaulation Method:

[riore
(% Lise Krone Partheniades for Clay and Sit Size Fractions]
" Use Krone Partheniades (HEC 6T Capacity Method) |
Erodbity Parameter Type: [y +]
Particie Erosion Mass Wastng Erosion
Concentration | _Fall Velodit;
mglL mm/s

Threshold (1 ) T Pa)

Slope of the
Erosion Rate (M)
Curve

Alternate Cohesive Approaches (2D Oniy)

Deposition
Threshold
(000

Mm2be) gy

(SPOYIBIN 7)
uoI1e|N220|4

e d ]
: (©nt)

ele[lolalalalml=]=

Consolidation Curve

Time Buk Density
day

(N/m?/hr)

Depaosition
(N/m2/hr

uoI1epIjoSu0)

M E AN RN

Flocculation and Consolidation (2D Only) <<

oK Cancel

I~ Use De for 1D Cohesive Setting
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W Sediment Data - 2D Sediment

File Options View Help

2D Methods:
AD Parameters ] Adaptation }

Transport Methods... TWO Pa ram ete r G rou ps Load Correction Factor (Relative Particle Velacity)

[v Totakoad Conection Factor

1. Advection-Diffusion
Bed-Load Correction Factor: ,’anﬂww—L|

2 . Ad a ptat I O n Suspended-Load Comrection: | Exponential Conc Profile

Diffusion Coefficient

Total-Load Diffusion Method: |None

Susp Diffusion Method [None

Bed Load Diffusion Method:  [None

0K Cancel

Governing Sediment Equations

* Total-load Transport Equation

9 (hCyp
dt \ Bk

+ V- (hUCy) = V- (eechVCi;) + Egge — Dexe

Advection Diffusion
Initial Advection Only
Diffusion Only Advection and Diffusion

10



9 (hCyy
dt \| Bex

+ V- (hUCy) =V - (

Diffusion

Advection
Load 2D Methods
H AD P t Adaptation
Correction aamsters | '
F a Ct or Load Correction Factor (Relative Particle Velocity)
. ¥ Totalload Correction Factor
(Relative
. Bed-Load Canection Factor. |“u-’aﬂ Riin ﬂ
Particle
. Suspended-Load Correction: |E:-:[lnr'|ent|a| Conc Profile j
Velocity)

Diffusion Coefficient

Total-Load Diffusion Method |None

Susp Diffusion Method |H-:wne

s Diffusion Coefficient
Not Commonly Adjusted

Bed Load Diffusion Method |H-:‘ne

11

W Sediment Data - 2D Sediment

File Options View Help

1 6Zb
Psk( bb) ot

Transport Methods...

The Adaptation Length affects the non-

2D Methods

The Bed Change Equation

Deposition  Erosion

w,C —|a.wC,

equilibrium erosion and deposition
rate.

AD Parameters | Adaptation

Guidance is 1 to 2X the cell size.
(downstream direction)

Increasing Adaptation Length
approaches an equilibrium model,
increases deposition and erosion,
leads to stronger blue-red.

1 Adaptation Length |, Bed Change
N Adaptation Length Smooths Results
1 Adaptation Length ™ Stability

Adaptation Coefficent
Total Load 1 |Tola| Length j

aT‘ o — — Total Length: |20 m

L, S
Suspended Adaptation Coefficient | Lonstant Loefficient J
||: onstant Length J

Length | rm

Constant Coefficient

Bed Load Adaptation Length:

1/31/2024

EtkPlVCtk) + Etx — Dyg

= + V- (kpilqpi|Vzy)
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W Sediment Data - 2D Sediment 5

File Options View Help
v Modify Transport Functions with Factors or Parameters Defined in This Editor
{* Scaling Factors
Transport and Mobility Scaling Factors

Transport Function Scaling Factor: [0.9 Inareasing This Factor Increases Transport

Critical Mobility Scaling Factor: 1 Increasing This Factor Decreases Transport

pPapuUaWWOIaY

" Parameters and Coefficents

C alibrate Tra nspo rt FLI nction... —Hard Code Mobility Parameters and Transport Coefficents

Mobility Parameters Transport Function Coefficents

Ackers-White
|V Threshold Mobility (A) |0.19 c Iu.nzs m |1.7a

rLaursen-Copeland
Critical Sheild's # (tau™c) Iuﬂugg Coeffident [p.01 Power |1

—Meyer-Peter Miiller/ ToffaletifMPM

Critical Shield's # (tau *c) ,W Coefficent [3 ,T

Use Wong and Parker Correction to MPM I

Note: When the Wong and Parker (2006) coeffidents are specified HEC-RAS exdudes the
form drag correction, which assumes plane bed conditions (i.e. no bed forms).

rWilcock and Crowe

Reference Shear I X Ib/ft2
(tau*rm) o4

papuswiwoday-10N

[~ Limit Toffaleti Suspended Transport when u*/Fall Vel<0.4.

W Sediment Data - 2D Sediment
(* Scaling Factors

File Options View Help
Transoort and Mobility Scaling Factors

Transport Function Scaling Factor: 0.9 Increasing This Factor Increases Transport

Critical Mobility Scaling Factor: Increasing This Factor Decreases Transport

Scess 0r Xk F(17 — 1)
Shear C

Example Scaling Factors
1.1 =10% increase

Excess

| generally keep these Stream * X * f(VS —_ I/CS)

numbers between 0.8 and

1.2 and try to use evidence Power ;—l

from data or field processes N .
to support the direction. The mobMt_y factor can_be more sensitive
because it is often raised to a power.
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W Sediment Data - 2D Sediment 5
Fil Opti Vi Hel -
e ptions 18w elp Eapa:lty D nly

lati : |AII Components f
Simulation Components: Cﬂncentlatll:ln D ﬂl}'
Sheet and Splash Erasion: |Ngne E 'ada“ﬂn [nn E Iei,.;]

E rodibility
Morphological Acceleration Factor:

Base Bed-Slope Coefficient:

2D Options Hindered Settiing: No Coiraction

[ Use Equilibriun for Blank BC Gradations [RC or TS)

Awalanching
[T Use Avalanching

Repose Angle
M axirumm [terations

Relaration Factor

W Sediment Data - 2D Sediment

n |

File Options View Help

Simulation Compaonents: |A“ Components j

Sheet and Splash Erosion:  |Nane |

Erodibility:
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Sheet and Splash Erosion
* Based on Wei et al. (2009)

* Extended to muitiple grain sizes anda
limited for intense rain

* Applied to hydraulically
dry areas of cells

* No rill dynamics

* Sediment instantly
reaches wet portion
of cell

Grain Size Function

107"
Particle Diameter (mm)

W Sediment Data - 2D Sediment 5

File Options View Help

Simulation Components: |A" Components ﬂ

Sheet and Splash Erasion |N one ﬂ
E\U\J\Lllhljll

Morphological Acceleration Factor: 1.

Because sediment change is accelerated, you must

compress time by compressing your hydrograph.

We recommend:

* Keeping the adaptation factor
<30
Using it as a last resort after you
have tried other runtime
strategies
Testing it against a full run
without Morphological
Acceleration from time to time
to make sure the results are
close
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Original Data
Time Interval

New Data =
Time Interval Morphological
Acceleration
Factor

Accelerate bed change by 15X = Reduce Flow Increment from 15 to 1 min

Morphological Acceleration Factor. [151 Data time interval: [; Minute Ll

Choose an MAF
Accelerate bed change by 5X = Reduce Flow Increment from 15 to 3 min that divides

Morphological Acceleration Factor: q Data time interval: [3 Minute Ll WE” Into your
original data

time interval.

Accelerate bed change by 3X = Reduce Flow Increment from 15 to 5 min

Morphological Acceleration Factor ﬁ Data time interval: ‘5 Minute ﬂ

W Sediment Data - 2D Sediment

=

File Options View Help

[ g . Simulation Components ‘A" Components j
The slope correction is essentially a

diffusion term for bed change.

Sheet and Splash Erasion: \None j
EII_IIJILII‘H!“

/I\ Slope Coefﬁdent SmOOthS erosion- Marphological Acceleration Factor:
deposition (e.g. red-blue patching)

Base Bed-Slope Coefficient:

Governing Sediment Equations

= Total-load Transport Equation

0.0-0.5 ot

Recommended Range: a (thk

B ) + V- (hUCy) = V- (ekhVCix) + Eey — Dy
t

\

= Bed Change Equation

aZb
psk (1 — ¢p) (W) = Dy — Eppe +|V - (ki qor | V2zp
e

10
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The Bed Change Equation

aZb )
Psi(1 — ¢p) E = D¢ — Egx +[V ' (Kbkmbszb)

Bed Change Deposition  Erosion Slope Correction
R - Terko
{ = bk — bO !
max( Ty, Tero)
0.8 o
N N e o B3 2D Sediment Options — O X
SOTONL Thel Tl P }Cbo = 0.1 - 0-5
< g4l -—— Simulation Components: All Component =]
—d=05mm| TS T T ==L
o2H™ " (i lmm Sheet and Splash Erosion: None -
i ¢ £ mm
i=4 i 1
oLt I’ mm 1 ! E radibility |/
0 1 2 3 4 5 6 I—
7, . Morphological Acceleration Factor: |— "M

Base Bed-Slope Coefficient: 04 fydrologic Engineering Center

21

W Sediment Data - 2D Sediment 5

File Options View Help

Simulation Components: |A“ Components j

Sheet and Splash Erosion: | None
Erodibility

Marphological Acceleration Factor:

Base Bed-Slope Coefficient:

The Bed Change Equation

aZb

Psk(1 — ¢p) 9t

= D¢ — E¢g +[V - (Kpk | qprc|VZp)

Bed Change Deposition Erosion Slope Correction

k

11
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W Sediment Data - 2D Sediment

5

File Options View Help

Hindered Settling: Simulation Components
At high concentrations the solids

bang against each other and slow Erodbily
Settling down, "hindel’ing Sett“ng,” Morphological Acceleration Factor:
redUCIng the fa“ VeIOCIty‘ Base Bed-Slope Coefficient:

2D Options Hindered Settling:

\AII Components

Sheet and Splash Erosion:  [None

Wsd(h) = (1—Cy)*

Only for 2D Sediment Hindered Total

Only for noncohesives . .
v Settling Concentration
Cohesives treated separately

Richardson and Zaki (1952) Velocity

W Sediment Data - 2D Sediment

=

File Options View Help

Simulation Components ‘A" Components j

Sheet and Splash Erasion: \None j
EIUIJILII\M}J
Morphological Acceleration Factor:

Base Bed-Slope Coefficient:

2D Options Hindered Settiing: No Conection

[ Use Equilibrium for Blank BC Gradations [RC or TS)

Avalanching
[~ Use Avalanching

Repose Angle
Mazirnum Iterations

Relaxation Factor

12



W Sediment Data - 2D Sediment

File Options View Help

Bed Mixing Options ...

Boundary
Condition
Options

1/31/2024

B

Capacity Partitioning (1D Only)

Capadity Partitioning Method: | Bed Gradation Only

Hiding and Exposure Functions
1aing Xposure Fu Shape Factor:

Hiding Function: | Wuetal | Hiding Exponent: [o.3 0.5

Active Layer Options

Active Layer Thickness: |X ds0 w | Multiplier: |3 Min Thickness: |0.1  ft

Exchange Increment (1D Only): % Bedload: [7g, % Active Layer: |30,

Cover/Active Layer Gradations (1D Only)
[~ Spedify Seperate Cover[Active Layer Gradations

[~ Copeland Method Option (test) (1D Only) Cancel Defaults ...

[ SedmentBoundaryConditonTypes |

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

Rating Curve

13
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v

Boundary Conditions | 2D Bed Gradations
Select Location for Sediment Boundary Condition
Add Sediment Boundary Location(s; Delete Current Row Define Sediment Spiit at Junction.
Sediment Boundary Condition Types

Sediment Load Series Capadity Ra’ Clear Water (no Sed)

Equilibrium Load
Equilbrium Load

Rating Curve Sediment Load Series Equilibrium Load Capadity Ratio Clear Water (no Sed)

14
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Upstream Boundary Conditions

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

Computes sediment capacity across boundary Brings in no sediment.
condition and introduces the load into the Can erode upstream
boundary cells equal to the capacity. cells if they are not

coarse enough.
Should keep the cells at the boundary condition
stable.
Cannot compute wash load.
Problematic at actively changing transects.
VERY sensitive to bed gradation at the cell centers
which can be extremely uncertain. Let’s start with
the easiest two

Upstream Boundary Conditions

30

Number of flow-oad points |3 sets ~| <3

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

B HEC-RAS 6.4.1
File Edit Run View Options GISTools Help

|Flow (cfs) [ 100 30000 200000 =0 = Steady Flow Analysis ...

| Total Load (tons/day) | 3.5 2100 105000
Clay (0.002-0.004) 20 20 15

Unsteady Flow Analysis ...

VFM (0,004-0,008) 12 12 10 Project: Quasi-Unsteady Analysis (Sediment)...

FM (0.008-0.016) 12 12 10 Plan:

Water Quality Analysis ...
MM (0.016-0.032) 12 12 10 el i

Geometry:

CM (0.032-0.0625) 12 12 10 Hydraulic Design Functions ...

o |~ |ov || | [ra |

VFS (0.0625-0.125) 12 12 10 Steady Flow:
Fs (0.125-0.25) 2 2 30
MS (0.25-0.5)

Cs (0.5-1)

VCS (1-2)

VFG (2-4)

FG (48)

MG (8-16)

CG (16-32)

VCG (32-64)

SC (64-128)

I~ Define Diversion Load (¢ Load ( Concentration Conc<-->Load

15



Number of flow-load points |3 sets i

[ Flow (cfs)

30000

200000

| Total Load (tons/day) |

Clay (0.002-0.004)

VFM (0,004-0.008)

FM (0.008-0.016)

MM (0.016-0.032)

CM (0.032-0.0625)

VFS (0.0625-0.125)

FS (0.125-0.25)

MS (0.25-0.5)

w oo |~si]ov || |w|ro e

Cs (0.5-1)

VCS (1-2)

VFG (2-4)

FG (49)

MG (8-16)

CG (16-32)

VCG (32-64)

SC (64-128)

[~ Define Diversion Load ' Load

Rating Curve

File Options Type

Rating Curve Data
Date Timef d
04N 11:0 140, 243,
12FE 10:3 101, 12,5
14M 14:0 145, 29.8
10A1 9:30 89,7 11,6
01M™ 9:30 80,9 8,55
12M 12:0 75,6 6,94
23JU 11:0 127, 25,0
21A111:0 22,7 1,29
23SE11:3 16,9 867
10N 9:30 2,99 113
09D 12:3 33,3 3,42
15JA 14:0 5,01 352
17FE 11:0 3,97 150
10M 9:30 68,5 16,1
06AI 11:0 8,90 577
10M 12:3 45,7 5,43
07)U 11:3 389 3,78
01)U 9:30 22,7 2,39
(o] 02A1 10:0 6,97 452
30A1 11:0 5,98 614
Included Instant
in cluster flow
Converted from Conc.
Rating Curve Data
Gradation Data

2100

an

Rating Curves

Rating Curves

Load [ Concanteation,

10000000

HD File

Flux Gradation

105000

i

&

Time Series

1000

10000

Flow (cfs)

Sediment Load Series ‘

Equilibrium Load ‘

Capadity Ratio

1/31/2024

Controls
range All Lat

Range Minim

Range Maxir

Knot

View Computed Residuals

Stationarity Analysis
Stationarity T 0

Used Time Pe Historic

It Correlation Anz *=*
Clusters
Samples
% of Data
Mode Treat a:

Hysteresis
Year

Controls Results

Clear Water (no Sed)

Number of flow-oad points |3 sets h

_|FLO‘N (cfs)
Total Load (tons/day)

Clay (0.002-0.004)

VFM (0.004-0.008)

FM (0.008-0.016)

MM (0.016-0.032)

CM (0.032-0.0625)

VFS (0.0625-0. 125)

FS (0.125-0.25)

MS (0.25-0.5)

Cs (0.5-1)

VCS (1-2)

VFG (2-4)

FG (48)

MG (8-16)

CG (16-32)

VCG (32-64)

SC (64-128)

I~ Define Diversion Load (¢ Load ( Concentration Conc<-->Load

100
3.5

30000
2100

Plot ...

200000
105000

15
10
10
10
10
10
30

Grain Size

Distribution

16
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Number of flow-oad points |3 sets

Flow (cfs) 30000 200000 [
Total Load (tons/day) 3 2100 105000

Clay (0.002-0.004) 20 15

VFM (0.004-0.008) 12 10

FM (0.008-0.016) 12 10

MM (0.016-0.032) 12 10

CM (0.032-0.0625) 12 10

VFS (0.0625-0. 125) 12 10

F5 (0.125-0.25) 20 30

Ms (0.25-0.5)
Cs (0.5-1)
VCS (1-2)
VFG (2-4)
FG (48)

MG (8-16)
CG (16-32)
VCG (32-64)

7T RL)

Flux Gradation

Use Linear Axis

Define DiversionLoad (¢ Load ¢ Concentraon  Conc<—>Load ‘ Plot ... (

Flow (cfs)
376000

0032 0100 0316 1.000 10000.00 100000.00

Particle Size (mm) Flow (cfs)

Rating Curve Sediment Load Series Equilibrium Load Capadty Ratio Clear Water (no Sed)

Rating Curve for east-butte vent

Mumber of flow-oad paints |2 sets j

Flow {cfs)
Total Load (tons/day)

Values=Total Load & Blanks=Equilibrium (2D Only)
Values=Susp, Blanks=Eq Susp, Bed Load=Eqg (2D Cnly)

17
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Values=Total Load & Blanks=Equilibrium {20 Only)

Rating Curve

New in 6.5
Number of flowJoad points |3 sets v | Values=Total Load & Blanks=Equilibrium (2D Only)

Flow (cfs) 30000 200000 Com poun d BCs

Total Load (tons/day) 2100, 10500

Clay (0.002-0.009) 0 0 0 _
VEM (0.004-0.008) 0 0 0 0 = No Load

FM (0.008-0.016) 15

MM (0.016-0.032) 15

CM (0.032-0.0625) 15

ST ; #'s As Specified

MS (0.25-0.5) 5

[ = N = I S P

CS (0.5-1) I

[
o

VCs (1-2)

11 | VFG (2-49)

15 | VCG (32-64)

16 |SC (64-128)

[~ Define Diversion Load (* Load (" Concentration _Conc<—>load Cancel ‘

12|FG (4-8)
13 | MG (8-16) Blanks = Equilibrium Load
14 | CG (16-32)

Rating Curve

New in 6.5

Number of flow-load points \3 sets

Compound BCs

Flow (cfs) 30000

Total Load (tons/day) 2100

Clay (0.002-0.009) 0 o ; _
VFM (0.004-0.008) 0 0 . 0 = No Load

FM (0.008-0.016) 15

MM (0.016-0.032) 15

CM (0.032-0.0625) 15

VFS (0.0625-0. 125) 40

FS (0.125-0.25) 10

MS (0.25-0.5) 5
G5 (0.5-1) l

oo || || |w |-

VCS (1-2)

VFG (2-4)

rgd; )

p \ 24
=0 01.)(.’,?[ I'—I'U;, i‘Jd-._.(‘ on  Conc<—>load
@ = V012 T ok

JR.gd,

q*b(a//) = Equilibrium Load

J

/ \ 24 L —
U—Us | (de) Equilibrium Load
= 0.005(.-'1;[ Zak ’ (73 ‘

18
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Upstream Boundary Conditions

Sediment Boundary Condition Type

Rating Curve

| Sediment Load Series |

Equilibrium Load |

Capacity Ratio Clear Water (no Sed)

10% Overloaded

Multiply Equilibrium Load by: |[1.1

OK

=8
(* Enter Table =
~ (e il Time:
" Read Load From DSS Use Smuation Time

Sediment Load Series € Fixed Start Time:

Manual Entry ‘ pss|

Sediment Series

No. Ordmates‘ Interpolate Values ‘

10% Underloaded

Multiply Equilibrium Load by:

oK

Select/Enter the Data's Starting Time Reference

Date: [08Dec2016 Time: D000
Date: Time:

Gradation Rating Curve

‘ Del Row ‘ InsRow‘ Number of flowJoad points |2 sets v

Simulation Elapsed Sediment

Time Time _|Duration Load

(hours) | (hours) (tonnes)
00)1 10

10
10.000
10.000
10.000
10.000
10.000
10.000
10.000

20.00
20.00

Total Load (tonnes/day)
Clay (0.002-0.004)
VFM (0.004-0.008)
FM (0.008-0.016)
MM (0.016-0.032)
CM (0.032-0.0625)
VFS (0.0625-0.125)
FS (0.125-0.25)
MS (0.25-0.5)

€S (0.5-1)

VCS (1-2)

VFG (24)

FG (4-8)

MG (3-16)

CG (16-32)

VCG (32-649)

SC (64-128)

LC (128-256)

5B (256-512)

MB (512-1024)

LB (1024-2048)

Cancel

19
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