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HEC-RAS Sediment Computation Options and Tolerances

General | 2p Computational Options |

1D C Gption:
Bed exchange iterations per time step (SPI) i)
Min bed change before updating Cross Section (ft): 0,02

Min XS change before recomputation of hydrauiis (f0: [502

[~ Perform Volume Error Check/Carry Over:

Transport Energy Slope Method: | Local: (Q/K)*2 <

Sediment Computation Multiplier: | X the hydraviic time step
Sediment Warmup Periods:

Concentration (2D Only):

[ ey
[ @
[ e

Gradation:

Bathymetry:

Dynamic Bed Roughness
Bed Roughness Predictor:

Co—
—

Select Reaches to
Average Bed
Roughness Predictors

Defaus... | cancel | [[TOK ]

Show XS Weights >>
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A Unsteady Flow Analysis
File Options Help

Sediment Computation Multiplier o

C ion Options and Tols -

HEC-RAS Sediment Computation Options and Tolerances

General | 2D Computational Options |

* Number of hydraulic time steps within a

1D C 1al Options . .
e e s —— T sediment time step
Min bed change before updating Cross Section (ft): 0.02 A t_ _ m A t_
Min XS change before recomputation of hydraulics (f9: [5.02 Sed — Hyd

[~ Perform Volume Error Check/Carry Over:

* Multiplier used in adaptive time stepping

Transport Energy Slope Method: | Local: (Q/K)"2 :"
* Uses time-average (conservative) fluxes and
Sediment Computation Multiplier: |1 X the hydraulic time step . .
—— , instantaneous hydraulics
ediment Warmup Periods:
Conceniration (20 Onl) (e * Output Mapping Interval enforced
Gradation: (days)
BT @) * Reduces computational time
Dynamic Bed Roughness
Bed Roughness Predictor: ¢ Maximum value

Select Reaches to Lmerinos * Depends on application
Average Bed .
Roughness Predictors * Typically ranges from 2 to 20
* Needs validation

Van Rijn

* Adaptive scheme coming

Defaults ... Cancel oK Show XS Weights >> 3

A Unsteady Flow Analysis

Bed Roughness Predictor = _sreomsm. ==
= iment Ci ion Options and Tol SN

HEC-RAS Sediment Computation Options and Tolerances

* Limerinos (1970)

General | 2D Computational Options |

1D Computationsl Options * Based only on R and d,
Bed exchange iterations per time step (SPI) F .
Min bed change before updating Cross Section (ft): W ° Appllcable tO graVE| and CObees
Min XS change before recomputation of hydrauics (R): [0.02 streams
[~ Perform Volume Error Check/Carry Over: .
Transport Energy Slope Method: | Local: (Q/)2 hd ® B rown I e ( 1 983 )
Sediment Computation Multiplier: | X the hydraulic time step * Grainsize a I'Id d istri b ution

Sediment Warmup Periods:

Concentration (2D Only): |— (days) )
Gradation: ) * Captures lower roughness in upper flow

Bathymetry: [ @ regi mes

Dynamic Bed Roughness
Bed Roughness Predictor:

* Large sand rivers

* Van Rijn
* Based on bed form predictor

¢ Captures higher roughness in lower
regime and lower roughness in upper
flow regimes

Select Reaches to
Average Bed
Roughness Predictors

Defaults ... Cancel OK Show XS Weights >>
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* Discontinuity at flow £ o0s) Limerinos | |
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* Noflow regime change £ . ]
for deeper depths g P - -
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* Limerinos ‘ : : ‘ ‘ ‘
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* Van Rijn 0045 - . . Depth: 10 m . -
. ====Wu and Wang
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o
for 2D £0025
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Computation Options (2D)
* |nitial Conditions (Warm Up)
HEC-RAS Unsteady Computation Options and Tolerances
1D/2D Options | Advanced Time Step Control | 1D Mixed Flow Options |
™ Use Coriolis Effects (only when using the momentum equation)
Number of cores to use in 2D computations: 8 cores h
Parameter (Default) | 2D Flow Area
Theta (0.6-1.0): 1 1
Theta Warmup (0.6-1.0): 1 1
Water Surface Tolerance [max=0.2](ft) 0.01 0.01
Volume Tolerance (ft) 0.01 0.01
m Iterations. 20
Diffusion Wave
Initial Conditions Time (hrs)
itial Conditions Ramp Up Fraction (0-1)
I o e m—
idy Viscosity Transverse Mixing Coefficent
11|Boundary Condition Volume Check
12|Latitude for Cariolis (-90 to 90)
oK Cancel Defauits ...
6

12/9/2022



Sediment Warmup Periods

* Three types of Sediment Warmup Periods

* Concentration
* Gradation
* Bathymetry

* Mostly there for backwards compatibility

* No output during this time period

Concentration Warmup Period
Gradation Warmup Period
Bathymetry Warmup Period

Time Period| Scenario 1 Scenario 2 Scenario 3 | Scenario 4
Initial Conditions

2D Options

BN HEC-RAS 610
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W Sediment Data -
Fil

Options  View Help
User Defined Grain Classes ...
Set Cohesive Options ...
Bed Change Options (1D)...
Transport Methods...

[

1 2D Options
BSTEM Options...

Lateral Weir Options...
Bed Mixing Options ...

Subsidence...
Set Pass Through Nodes ... >
Observed Data ... >

Sheet and Splash Erosion:

Eradibility:

Morphological Acceleration Factor: 1

Base Bed-Slope Coefficient:

Hindered Settling:

Project: [ g
Plan: [View/Enter sediment boundary conditions] ]

Geometry: [ [ B3 2D Sediment Options — (] X
Steady Flow: | I

Unsteady Flow: | Simulation Componerits: All Companents A
Description: ]

|

1]

No Correction hd

Awalanching
[~ Use Avalanching

Repose Angle:
I aximum [terations:

Relaxation Factor:

111

0K Cancel

i
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*SS _ i *SS
Etk _mln(Etk ’rpdl)

1"2¢°%°%( and q in mis)

¢/ Sediment Data H EC
, , e~
Simulation Components
Transport Methods...
&E ZD;miom ; =
. BSTEM Options...
°
CapaCIty Only B3 2D Sediment Options [m] X
* Extremely Fast
y X Simulation Components: Al CDTW”E”‘S
¢ Only compUted at OUtpUt |nterVa| Sheet and Splash Erosion: Ezﬁz;;frggiﬂnly
« Non-mobile bed Equilibrium model . B e (ne )
i CO n Ce nt ratiO n O n Iy Morphological Acceleration Factor: 1.
* Useful for preliminary runs or assessments Base Bed-Slope Coefficient
. . Hindered Setting: ’h
* Bed Gradations Only (No Bed Elevations) Botien
Avalanching
* Useful for bed “preconditioning” ] ke deelrsig
. . Fiepose Angle 32
* Bed Elevation Only (No Bed Gradations)
b aximum Iterations 10
* Useful for bed “preconditioning” _
Fielaxation Factor: 0.25
* All Components
0K Cancel
9
9
. ¢/ Sediment Data H EC
il _ . |
Splash and Sheet Erosion
Transport Methods...
i L m—
* Wei et al. (2009) g8}
I
e 1r [ 2D Sediment Options - [m] X
*SS 1.052,,0.592 »n
Etk - WE,kKSSr v g Simulation Components: All Components :I'
o Sheet and Splash Erosion: Ing etal LI
05¢ Erodibility K 55 —> 10000
v, . . Grain size function 10 10 10° e
Ek * Particle Diameter (mm) Morphological Acceleration Factor: 10.
K : Erodibility coefficient o008 Base B Slope Coeffcent '
R . * Plot A Hindered Settiing: No Correction v
r: Precipitation rate [L/T] «Plot B Y 7 2555 .
— 0.0002 = Flot € 7=088 Iﬁ/atlanc:ngl hi
. Excess rate [L/T z S
% cess rate [L/T] 5 . Reposs Arg e
s =097 Maximum Iterations 10
Q 00001
y = 1124.4x Relaxation Factor 0.25
.. =0,
* Limiter o
n o ) ) 1] Cancel
0.0E+00 2.0E-08 4.0E-08 6.0E-08 8.0E-08 1.0E-07

10

10
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Morphologic Acceleration Factor

3. 2D Sediment Options — O

X

Simulation Components: 4ll Components :"
Sheet and 5 plash Erosion: Mare -

Eradibility: 1.

Morphological Acceleration Factor: |2D-

Baze Bed-Slope Coefficient: l

Avalanching

I Use Awalanching

Rielaxation Factor: 0.25

Hindered Settling: ’W‘

Repoze Angle: 32
b aximum [terations: 0.

[u]: | Cancel |

¥/ Sediment Data HEC

File Options View Help (e,
- ST

User Defined Grain Classes ... .

Bed Change Options (1D)..
Transport Methods...

Calibrate Transport Function...

20 Options
BSTEM Options..

(=11
[E]

* Useful and under-utilized parameter
* Multiplies by bed change every time step

Approaches
1. Turn off bed change
2. Scale bed change
3. Scale time

11

B3 2D Sediment Options - m} X

Eradibility:

1
Morphological Acceleration Factor: 1.
0.z

Simulation Components: All Companents :]'
Sheet and Splash Erosion: Mone -

Base Bed Slope Coefficient

W Sediment Data H.E_C

(i G,
File | Options View Help e

Set Cohesive Options ...
Bed Change Options (1D).
Transport Methods...
Calibrate Transport Function...
— 2D Options
BSTEM Options...

Bed Change Equation

Pab E =D, -E, +v’(‘%k‘vzb)

k
[Base Bed-Slope Coefficient: ] I 1
Hindered Settling: el eeton - ] Tcrk 08k
Kok | = Ko '
Avafaru..‘ning max(z-' ,Z- )
LR S06F
[~ Use Avalanching b crk \< 0.6
Repoze Angle: 32 2‘5 04l
M awimurn [berations IW 0
K,=0.1-0.5 02f
b0 . .
Fielaxation Factor. T e S B d=4mm
0 | L I . .
0 1 2 3 4 5 6
QK Cancel 7Jb

12
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N Sediment Data H.EC
- STty

(ot User Defined Grain Classes ...

Hindered Settling T i

Bed Change Options (1D)...
Transport Methods...

Calibrate Transport Function...

* Concentrations > 3,000 mg/L

[E3]

2D Options
* Only for noncohesives (Cohesives treated separately) : -
3 2D Sediment Options o X
° R | C h d I"d sSon an d Za kl ( 195 2 ) Simulation Components: All Companents :]'
° HEC—RAS assumes n= 4 Sheet and Splash Erosion: ’h\
Erodibility: 10000,

Morphological Acceleration Factor: 10
1 : : :

3 Dy — (1 -C )" --------- n=2.6 @sao- Cleér water . Base Bed:Slope Coefficient
075 \'\%.\ @ wv)o|=- Z = 2.3 | settling velocity [L/T] Hindered Setting I |
N ., S = .

? \\\ ., ———p=46 o, Hindered water Avalanching ndzaki .
3 . e, . . |~ Use Avalanchi
3 08 RN 1 settling velocity [L/T] e —
39. s\~ ~ '.,.... ) lepose Angle: 32

025 NI e C, : Total sediment o 7

X E AN, - -..._... b .
N concentration by volume [-]
0 ‘ - ‘ | T n: Calibration exponent [-]
0 0.1 0.2 0.3 0.4 0.5 0.6
CtV 13

13

HEC
Non-Erodible Beds —

* Erosion is limited over non-erodible bed Alluvial INon-Allavial

5<5;

E, =min (Etk,hb Ey )

* Maximum erosion rate

JiuPai (o
Ek,hb =D, +V¥,, Zy T Zp b
, , oAt ( )
* with S,
l//na = *

é‘l

~ifz, =z, then E, =D, and Az, =0

14
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HEC
Validation: Clear-waterbowif veociyinms
e Lab Experiment: '
* Thuc (1991)
* 16-cm layer of medium
sand i
Transects along centerline Mesh and 4-hr Bed Change in m
015 " Non-erodible -;-:*Egﬂlezj*g" J
surface . Mggﬂ:l:d:hs
15 P s 1 s él 2‘5[ ] 3 35 4 a5 s
15
HEC
Avalanching

* Limits bed slope to critical value

(zyy + Az )= (2,p + Az,
o

=sgng, tang, ~ow bed
a 4
Azy, e

Az, :Avalanching bed change
o : Distance between cells

¢, : Bed slope

¢. : Repose angle

a
Az,

16
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HE
Avalanching
[ 2D Sediment Options - [m] X
* Iterative relaxation approach N [T
Sheet and Splash Erosion: Im

Azy, = aazi(tam @, —sgn g, tan ¢R)H(|¢b| _¢R)

v Ap + A,

Bed Elevation (m)

Erodibility: 10000
Morphological Acceleration Factor: 10.

Base Bed-Slope Coefficient:
Hindered Settling: No Correction =

Avalanching
v Use Avalanching

Repose Angle: 32.
Maximum lterations: 10.

Relaxation Factor: 0.25

Distance (m)

oK Cancel

17

17

|
Bed Layering

= Active Layer
P min[max (fl,%dgo,[,O.SA, Az,
Az, = ZZi+1 -2z,
A :Bedform height

= Second Layer

Elevation, m

52";1 = 52"1. +A0,,
A52i = AZbi _Aé‘li

£G,=8)" -8,

o,

1,min

)

o,

1,max

}

10 15 20
Time step 18

18



b . =
Bed Layering Example =
Colors indicate bed layer number
h Layer éplit
2 a er Merge -
2.5 -
e ]
é 3.5 -
4.5 ~ — -
Merging of bottom layers
5 -
5 5‘0 180 1‘50 2c‘so 250
Time step
19
. HEC
Example Bed Layer Evolution e

Depth (m)

Color Indicates
Median Grain Size

Upstream velocity: 0.51

m/s

L L L L |
10 12 14 16 18
Distance (m)

I
20

22

017

0.165

70.16

1 0.155

0.15

0.145

0.14

20

20

12/9/2022

10



HEC
E validation: Settling Column i
250
€
. 200
= Lab Experiments by > 10
Toorman and Berlamont (1993) £
0 100
= 3% Initial slurry concentration E
= 3.5% Sand 1072 10° 102 10* 108
) Time (days)
Time: 0.0 days 2 Time: 0.11 days Time: 0.92 days 2 Time: 14.1 days i
350 o
1.5 1.5 1.5 15 300 EJ
E 250 §
é 1 1 1 1 zoog»'
g 150 ";\1
0.5 0.5 05 05 100
"y 50
&
0 0 0 0 0
0 200 400 0 200 400 0 200 400 0 200 400
Concentration (kg/mS) Dry Bulk Density (kg/ma) Dry Bulk Density (kg/ma) Dry Bulk Density (kg/ma) 71
21
e
. . . CShpe>
Variable Density Bed Sorting Model
1. Mass Exchange Rates M, = fMAt(Dtk -E, +Sbk)
A‘]‘ka D fM AZESS w D
2. Bed Change Az, = Az, ZAZ Az, = Az, = Az, — Az,
8 (1=¢,)p, C(-¢)p,
- , o AM, +m S —miAS, wi _ My Gy + 1, AG,
3. Grain Mass Concentrations — m];' = ——* gﬁll — My = 51
2
1
m,, for Ao, >0
ey n+l . m,, =
4. Bulk Densities Zm for j=1,2 "~ \m, otherwise
Dt for Az, >0
. . [t = Mk ¢, = % ’
5. Grain Mass Fractions s T ¢ forAz, <0
dj 22

22
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_HEC,
. “Yrrer
Computatlon Procedure
1. Solver Transport Equations
2. Compute Bed Change and Mass Exchange
— AMbk
AM,, = [ M(Dy ~E +S,) A= ;Tﬂ(
3. Fractions and Dry Density
o AM, +mS" —mlAS B m
A g\ﬁll K29, 1—Zm1k £, =2
| k Par
4. Check convergence and repeat
5. Compute second layer
0 mo) +m AO _
;kl _ M9 _— K29 pd2_zm2k
0, k
23
23
A Unsteady Flow Analysis
File Options Help
° ° ° ° Plan: Stage and Flow Output Locations ...
Implicit Weighting Factor s
- Tem poral Welghting Ct;l:a _ (1 . a)ct"k + ect"kH HZC-RAS‘ Sezc:ment Computation Options and Tolerances
6 :Implicit weighting factor 0.5<6<1 — %%qm———j
6 _ 1 : Fully |mp||c|t Implicit Sediment Weighting Factor: [1‘ |
8=05: Fu“y im pI|C|t Maximum # of Lterations: g
Concentration Max Abs Error (mg/L): 0-001
= Advection-Diffusion Terms Only TEE RS L o
= Erosion and Deposition Fully Implicit o seertap s
Tnitial () [1. Mm(ft)lo.l Max(&)‘l
0 ) 5 0 1 # of Computational Layers (Optional): ls—
O
Accuracy el Depostionethod:  [vemeer 3]
L Max Subgrid Regions (Optional): !
Stability Ve S Lengh Scle Optona)y: —
Defaults .. | Cancel | ok | Show XS Weights >> | 24

24
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= Maximum number of iterations

= Concentration Max Abs Error

c o _
E\ . = max

1 & 2
C _ m+1 m C
Eruse = ﬁ Z( thi Ttk ) < Trase

i=1
= Grain Class % Max Absolute Error

D 1 D
Eyiae = max|f1’:I - f1}:l| <Tyiae = [

Convergence Parameters

m: lteration number ~ m<M,, =[0,20]

Cpit =Gyt | < Ty =[0.0001,0.01] mg/L

= Concentration Root Mean Squared Error

= [0.0000 1,0.00 1] mg/L

0.001,0.01] %

HEC
e’

HEC-RAS Sediment Computation Options and Tolerances

General putatior

~Transport

Ll

l

Implicit Sediment Weighting Factor:

Advection Scheme: [Gownd ]
Sediment Matrix Solver: FGMRES-ILUO

~Outer Loop Convergence Parameter:
Maximum # of Iterations:

Concentration Max Abs Error (mg/L): 0.001

Concentration RMS Error (mg/L): 0.0001

A

Grain Class % Max Abs Error:

~Computational Sediment Layer Parameters
Layer Thickness (Optional):

Tnitial (ft) 1. Min(&)lo‘l Max(&)l}

# of Computational Layers (Optional):

T

~Subgrid
Subcell Erosion Method: Constant ~
Subcell Depositon Method :  [Veneer =]

Max Subgrid Regions (Optional):

Max Subgrid Length Scale (Optional):

11

Defaults ... Cancel OK Show XS Weights

>>|

25

25

Computational Sediment Bed Layers -

HEC-RAS Sediment Computation Options and Tolerances

3]
~Transport

Advection Scheme: [opwind =]
Sediment Matrix Solver: FGMRES-ILUD

Implicit Sediment Weighting Factor:

4

4

~Outer Loop Convergence Parameter:
Maximum # of Iterations:

Concentration Max Abs Error (mg/L): 0.001

Concentration RMS Error (mg/L): 0.0001

RN

Grain Class % Max Abs Error:

Computatonal Sediment Layer Parameters
Layer Thickness (Optional):

Initial (f) 1. Min (f9)[0.1 Max (&)|3.

# of Computational Layers (Optional):

T

~Subgrid
Subcell Erosion Method: Constant -
Subcell Deposition Method : Veneer =

Max Subarid Regions (Optional):

1

Max Subgrid Length Scale (Optional):

Defaults ... | Cancel ok | Show X5 Weights >> |

Single User-specified Bed
Layer or Bed Gradation

HEC

Initial Bed Layer Thickness

Computational

Bed Gradation A »

Bed Layers
Bed Gradation A
3 Initial Layer
Bed Gradation A IThickness
Bed Gradation A
Bed Gradation A

User-specified
Initial Bed Layers

Bed Gradation B

Computational
Bed Layers

Initial Layer
Bed Gradation B Thickness

Bed Gradation B

Bed Gradation C

Bed Gradation C

Bed Gradation C

Bed Gradation C

26
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Computational Sediment Bed Layers

HEC-RAS Sediment Computation Options and Tolerances

General [ 20 Computational Opfions|

~Transport
Advection Scheme: Exponential =
Sediment Matrix Solver: FGMRES-SOR -
Implicit Sediment Weighting Factor: 1.
Quter Loop Convergence Parameter:

P
.
.
—

Maximum # of Iterations:
Concentration Max Abs Error (mg/L):
Concentration RMS Error (mg/L):

Grain Class % Max Abs Error:

Computational Sediment Layer Parameters
Layer Thickness (Optional):

Initial (m) Iu.z |Mn(m)|o.ns Max(m)ll.

# of Computational Layers (Optional): 5 LT
[~ Subgrid

Subcell Erosion Method: [[Constant >

Subcel Deposition Method :  [Veneer )

—
—

Max Subgrid Regions (Optional):
Max Subgrid Length Scale (Optional):

Defauits ... |

cancel | ok | Show XS Weights >> |

_HE
&1 ¥ )

Ac]

Maximum Thickness

n+l n+l
n
8
3,
5 N=5
5,
35
8y > 8y
Spax = 1 =3 ft Spnax > Opmin
Minimum Thickness
" 5, n n+1 n+l
8,
85
3, N=5
85
8, < B pin
Sin = 0.05— 0.2 ft

27

27

Max

Subgrid-Region

General {_2D Computational Options. |

Transport
Advection Scheme: [Boonenta ]
Sediment Matrix Solver: FGMRES-SOR — =]
Impiicit Sediment Weighting Factor: L.
Outer Loop Convergence Parameter:
Maximum # of Iterations: 1
Concentration Max Abs Error (mg/L): 0.001
Concentration RMS Error (mg/L): 0.001
Grain Class % Max Abs Error: 0-001

c Sediment Layer
Layer Thickness (Optional):
Initial (m) [0.2 Min (m)[0.05 Max(m)ll.
# of Computational Layers (Optional): 5

- Subgrid
Subcell Erosion Method: [Constant — +]
Subcell Deposition Method Veneer =

| Max Subgrid Regions (Optional): [t ]
Max Subgrid Length Scale (Optional):

Defauits...| cancel | ok | Show XS Weights >> |

S

Hydrodynamic property tables can have a lot of
sub regions per cell (e.g. 30)

Way more than you need for sediment

N=1 - standard 2D model (no subgrid) — but
still sub-grid hydrodynamics, and still tracks
partially wet and dry (e.g. sheet and splash
erosion on dry hydraulic on wet)

| |_—» Subdivides larger cells more

28

28

12/9/2022
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Non-Newtonian Modeling

= Goal: Provide users with different modelling
approaches with different levels of complexity
1. Constant user-specified total-load concentration

2. Total-load concentration time-series (spatially constant)
(Not implemented yet)

3. Representative grain class, spatially variable
concentration, and fixed bed

Complexity

4. Representative grain class, spatially variable
concentration, and movable bed

5. Multiple grain classes, spatially variable concentration,
and movable bed

29

29

Non-Newtonian Flow Equation

Continuity Equation
Oh 0z
Z4V-(hU)=g -2
R

Momentum Equation:

VY (U-V)U+ fkxU=—gcos’p| Vz +2vp |+ Ly (vavu) - T SOV T A= PO,
ot 2p h PR cosp ph  ph Ot
NN —— Y

V) 4, G
S o o P Q) O
) ® ’x > s ); 8 S,
0, Cx- % Q Y 7% o, 7, (4
sy {/0/7 © &90':%% ,eo?é & “%, @, 0/‘91} %9/7
7Q € /71‘ 7 7y ] é)@
My f@% s
V-Vz,
tan¢=|VZS| tany = ———
| v |
30
30

15
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25

Slope Corrections

Shear Rate
__ Bl
- hcosgcosy
1<B<3
.
cos*(30%)

Model limitation:
= Hydraulic property tables computed with flat water surface

31

31

e

Slope Corrections

= Flow direction not always follows Possible Conditions

water surface slope - ’
* Hegarten and Robl (2015) propose = Vv
using surface or bed slope \ —

= A more robust method is oy
implemented with a slope limiter:

tanq):|¢(Vzb,V77)| v

V-¢(Vzb,V77)
Vi &
¢(a,b) =slope limiter

tany =

Tests show that the Minmod
Slope Limiter works well 32

32

16
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Formulations

Volume concentrations C

Volume fractions

Volume-average grain density

Volume-average grain diameter

fOk = Cth / CtV

Mixture density p=C, (,5? - pw)+ P,

wPe=Cp C,p =

p.= 2 Jup
d =3 fud,

sk

C

HEC

Cyree”

33

Transport Limiters
* Total-load

¥ * . Ct,max
9y = 4, TN Cit*al

* Suspended-load

¥ * : Cs max 1
4 =q, min| —==
Qo = 9ok C.

* Bed-load

Cp

Do = Dok mm( )1 Cppr =

D
Uy Oy

1 .
Ct* = Ezk:fikqtk
9y = Uhc/k*

1 *
CS* = ﬁ ; fikqsk
qsk* = Uthk*

Cps = Z Cpicr
%

I

“Yreer

34

17
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Validation

= Lab dam break experiment at

Université Catholique de v _
Louvain (UCL) HL] 025m
* Gate opening: <0.1s foim T 1
* Median diameter: 1.72 mm (mx Gate r
= Bed layer thickness: 10 cm o > 1 lo2sm i
3m e Tmoale 2m

= Froude number: <3.8

35

MOd ?ls§l§t%#1p5 x2.5cm * Hindered settling:

* Manning’s n: 0.02 s/m/3 Richardson and Zaki

Single grain class

Diameter: 1.72 mm

Transport potential: Wu et al.

Fall velocity: Soulsby

36

18



12/9/2022

37

37

38

Lab Resul'm

38

19



12/9/2022

Water Levels
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Thank Youl!

HEC-RAS Website:
https://www.hec.usace.army.mil/software/hec-ras/

Online Documentation:
https://www.hec.usace.army.mil/confluence/rasdocs

) AWR =

US Army Corps
of Engineers
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