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* |nitial Conditions
(Warm Up) Time

* Ramp Up Fraction

Computation Options (2D)

HEC-RAS Unsteady Computation Options and Tolerances

1D/2D Options | Advanced Time Step Control | 1D Mixed Fiow Options |

™ Use Corialis Effects (only when using the momentum equation)

Number of cores to use in 2D computations:

e ]

Parameter

(Default) | 20 Flow Area

Theta (0.6-1.0):
Theta Warmup (0.6-1.0):

Maximum Iterations

Water Surface Tolerance [max=0. 2)(ft)
Volume Tolerance (ft)

Initial Conditions Time (hrs)
Initial Conditions Ramp Up Fraction (0-1)

[Blef|lb]uns]wlw]-

Boundary Condition Volume Check
Latitude for Coriolis (-90 to 90]

B

Number of Time Sices ;tﬂu Value]

Eddy Viscosity Transverse Mixing Coeffient

OK

Cancel

Defauts ...




Viewing “Negative” Time

HEC-RAS Unsteady Computation Options and Tolerances

General | 20 Flow Options | 10/2D Options | Advanced Time Step Control | 1D Mixed Flow Options |

10/20 Lnsteady Elow Option:

~ 1D Unsteady Flow Options
Theta fimplicit weighting factor] {0.6-1.0):
Theta for warm up [implicit weighting factor] (0.6-1.0):

Water surface calculation tolerance [max=0.2}{ft):
Storage Area elevation tolerance [max=0,2](ft):

Flow calculation tolerance [optional] (cfs):

Max error in water surface solution (Abort Tolerance){ft):

Maximum number of iterations (0-40):

Maximum iterations without improvement {0-40):

111 ]

Number of warm up time steps (0 - 100,000):
Time step during warm up period (hrs):

12960]

Minimum time step for time slicing (hre):
Maximum number of time slices:

Lateral Structure flow stabiity factor (1,0-3.0):
Inline Structure flow stability factor (1.0-3.0):
Weir flow submergence decay exponent (1.0-3.0):
Gate flow submergence decay exponent {1.0-3.0):

Gravity {ft/s~2):

e
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- Wind Forces
Reference Frame:

Drag Formulation:

!Euharian -
[rsu (1388) -

1D Mumerical Solution
' Finite Difference (dassic HEC-RAS methodology)

~Finite Difference Matrix Solver

& Skyline/Gaussian {Default: faster for dendritic systems)
" Pardiso (Optional: may be faster for large interconnected systems)

~Geometry Preprocessor Option:
[~ Family of Rating Curves for Internal Boundaries
@ Use existing internal boundary tables when possible.

" Recompute atallinternal boundaries

" Finite Volume (Beta)

Number of cores to use with Pardiso solver:

All Available

Cancel Defaults ...
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Initial Conditions Points

File Options Help

(& Unsteady Flow Data - 1985 (Q~200k) +IC Points - O x

Description: |

Boundary Conditions ::Imta] Conditions

Initial Flow Distribution Method

l Meteorological Dam' Observed Datzl

" Restart Filename: IC: \UserslqOhecsag\Documents\ProjectsiArkansasPool 2 09Nov2022\Arkansask g}l

 Prior WS Filename: |

& Enter Initial flow distribution (Optional - leave blank to use boundary condtions)

Add RS,

=

—

Profile:

I Keepinitial elevations constant during warmup

Storage Area/2D Flow Area Initial Elevation -]
1[2D: Pool2 =
2|IC Point: 16.9 161,14
3|IC Point: 22.3 161.14
4|IC Paint: 22.53 165.6
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9|IC Paint: 39.43 176.5

et 2 =

B s Mapper
Fle Project Took Help Debug

Selected Layer: iater Surface Elevation

oty Layers)

undary Condiion Lines

&0l
(74 Empty Lz
5[] Event Condions.

& [ Refirement Regions
Event Conditons

EE

Oo000 000000

Geometry

Depth ((5MAY2019 06:00.00)
Velocity (02MAY2019 00.00.00)
WISE (02MAY2019 0000.00)
Cumulative Mx Herations

5 (Q200K)

Evert Conditions

Geometry

o
ofcic]

Depth (Mex)
Velocity (Max)
VISE (Max)

5 (200« ICPoints
Evert Conditions
G

B

s @’
oo

<

I Plot Tick Marks

lalx b

Initial Conditions Points

Messages | Views_Profile Lines| Active Features| Layer Valves|

[(1385345.35, 402486108 1 pixel =21.25 )

a X

BDOORN K €S> EE S W@ v | 1] 2y -
. ; e Selected: 'WsE' 5 14:00:00
I I £ I I
o | 4 } | EmE,
Fd q
|
A . i s
=Ry [T 7
B/ 2 [ 7 } [
o
Pt e |
Water Surface Elevation on ‘Main Centerline’
\ — WSE 06JAN 1985 140000
1804 — 20221005 ArkansasRiver_Pool2 Clone'rofle
B & > AR
(S 4 VT It
H [ 11 | =
Se i w5 S0
[ I 3
@
1404
T T T T T T T T T
o 20000 4000 6000 60000 100000 120000 140000 160000 3
staton )
T

1/28/2024



Initializing 2D Sediment Models >

* Model dynamic equilibrium different from real-life
dynamic equilibrium

* Leads rapid changes in the beginning of the simulation
* Initial bed gradation data usually very lacking o
* Bathymetry often contains interpolation errors and %
large bedforms which need to be smoothed out %
* Preconditioning §

* Adjusting initial bed gradations and bathymetry to be
closer to model dynamic equilibrium
* Hotstart models from Use Simulation Components to
precondition input by hotstarting simulations with
models
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Sediment Warmup Periods

* Three types of Sediment Warmup Periods
* Concentration
* Gradation
* Bathymetry

* Mostly there for backwards compatibility
* No output during this time period

S
HEC-RAS Sediment Computstion Options Ed Tolerances
[ General’| 20 Computational Options |
1D Computationsl Options
Bed exchangs fterations per time step (SPT) o

Mir bed change before updating Cross Secton () [ooz
Min XS change before recomputation of hydraulics (R): [o.02
[~ Perform Volume Errar Check/Carry Over:

Sediment Computation Multiplier: |1 X the hydraulic time step

Sediment Warmup Periode:

Concentration (2D Only): (days)

Gradation: )
Bathymetry: [ (day

Dynamic Bed Roughness

Bed Roughness Predictor: Nore =

Select Reaches to J
Average Bed
Roughness Predictors

Time Period| Scenario 1 Scenario 2 Scenario 3 | Scenario 4
Initial Conditions
Concentration Warmup Period
Gradation Warmup Period
Bathymetry Warmup Period

Transport Energy Slope Method: | L3l (Q0)~2 =l

Defaults ... Cancel OK Show XS Weights >>
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2D Sediment Initialization from Prior Solution

* Result file specified independently
from hydraulic file

* Not Restart file

* Concentrations always initialized
with this option

<

HEC

1

Sediment Output Options

Sediment Output Options

5 =13

Output Level:

Mass or Volume?

Output Increment:  |Computation Increment v
il

2D Water Column Output Interval (Mult. of Out. Increment) [1
Only Used For 2D

Primary Output Interval (Multiple of Output Increment)
Bed Related Output for 2D

I~ Cross Section Bed Cl Output

Number of Increments Between XS Outputs: [
Sediment Hotstart
[ Initialize Data from Sediment Output File

I Write Classic Output (WSE Profile etc. - O fiie)
[V Write Legacy Binary Output

Daily Flux -

SetRS to Write DSS Sediment Output...

[ Write Sediment DSS Output by Grain Class

Select Customized Variables. .

|

Clear Variables. ..

Specific Gage Plot
Select Steady Flow Fie:

=

Compute Spedific Gage...

|

Select Summary Reach (Reservoir)...

Create Geometry Files from Sediment Results

1/28/2024
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Hotstart/Restart File _
Avoid Ramp Up / Warm Up Compute Time!
1. Run initial conditions once
2. Write Restart File out
3. Create a new Unsteady Flow Plan
4. Select Use a Restart File
5. Adjust starting date, and any hydrographs, if needed
(if you start model later than previous run).
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File Options Help

Plan: Stage and Flow Output Locations ...
Flow Distribution Locations ...

Flow Roughness Factors ...

Seasonal Roughness Factors ..

Automated Roughness Calibration ...

Unsteady Encroachments ...

Ungaged Lateral Inflows ...

Dam {Inline Structure) Breach ...
- 5im Levee (Lateral Structure) Breach ...

~  5A Connection Breach ...

::Cm Computation Options and Tolerances ...
Cor

Mag

Output Options ...

Friction Slope Method for Cross Sections ...
ﬁ Friction Slope Method for Bridges ..,

150 Initizl Backwater Flow Optimizations ...

Sediment Computation Opticns and Tolerances ...

Sediment Output Options ...

Cardirmant Mrardning Mntinne

Write Restart File

D Bridges FEQ HEC-RAS - Set Qutput Control Options

W \Write Inital Condition file(s) during simulation
First file time
¥ Hours from begining of simulation:
" Fixed Reference:  Date:

ied to model the A
mputational mesh

ign the cell faces
ection was added

{e Dam, incuding

Restart File Options Y Detailed Log Output l Computation Level Output Options l HDFS5 Write

[0.—.
| ‘____] Time: |

rval: |1 Minute VI
: 1 Hour '!

_Example_Pr E

flow gates. This - Filename: Eaj AMYYTY hmmret
Second and additional restart files written:
L o0 Hours between writes (blank for none): |
1200 [V Write Initial Condition file at the end of the simulation

11
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& Unsteady Flow Data - Unsteady flow data

Select Restart

File Options Help

Boundary Conditions  Initial Conditions ]
Initial Flow Distribution Method

* Use aRestart File
" Enter Initial flow distribution

Filename: ‘\Documems\RAS Data'Beaver.p03, 10FEB1990 1200.rst _Iﬂ

[ A Unsteady Flow Analysis

File Options Help

Plan : Unsteady 100 yr

1|Beaver Creck

ShortID |100

¥r

Geometry File : eaver Cr. - bridge

Unsteady Flow File |U teady flow data

PlamDescription ;

—Programs to Run —
v Geometry Preprocessor
¥ Unsteady Flow Simulation
[~ Sediment
[~ Post Processor
[ Floodplain Mapping

~ Simulation Time Window -

| Starting Date:
Ending Date:

=

12
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Boundary Condition Starting Times

Flow Hydrograph

Flow Hydrograph

" Read from DSS before simulation

Fie: |

Path: |

(% Enter Table
_Select/Foter the Data's Starting Time Beference

Data time in

1200

s Smulation Time: Date: _[10FEB1930
| € Fixed Start Time:

Time:

No, Crdinates | Interpolate Missing Values | DelRow | TnsRow |

Bald Eagle Reach: Loc Hav RS: 138154.4

" Read from DS before simulation T
File: |
path: |
+ Enter Table Data time i
Select/Enter the Data's Starting Time Reference -
" Use Simulation Time: Date: [10FEB1990 Time: 1200
{* Fixed Start Tme: Date: [01Jan1990 | Time: (0000 |

No. ommates] IntarpulatEangva\ues] DelRuw] InsRuw]

Hydrograph Data

Hydrograph Data

Time Step Adjustment Options ("Critical” boundary conditions)
this hydrograph for adjustments to computational time step

Min Flow: - Multiplier:

PlotData | ok | Cancel

Date Simulation Time Flow = Date Simulation Time Flow -~
{hours) {cfs) {hours) (cfs)
1| 10FebiS90 1200 00:00 1075.53 1| 31Dec1983 2400 00:00 1075.53
2|_ 10FebiS90 1300 01:00 1301.64 2| 01Jan1550 0100 01:00 1301.64
3| 10Febi990 1400 02:00 1676.94 3| 013an1550 0200 02:00 1676.94
4| 10Febi990 1500 03:00 2198,12 4| 013an1550 0300 03:00 2198.12
5 10Feb 1990 1600 0400 2864.95 5| 01Jan1550 0400 04:00 2864.95
[ 10Feb 1990 1700 05:00 3670.34 6|  01Jan1550 0500 05:00 3670.34
¢4 10Feb 1990 1800 06:00 4610.32 7| 01Jan1950 0600 06:00 4610.32
8 10Feb 1990 1500 07:00 5679.08 8| 01Jan1550 0700 07:00 5679.08
5| 10Febi350 2000 08:00 6670.05 -1 3| 01%en1990 0800 08:00 6870.05 -]

Time Step Adjustment Options (Critical” boundary conditions)
inFlow:  this hydrograph for adjustments to computational time step

=

Flow ging tep):

MnFlows [ Mdtpier: [

Plot Data ‘ OK J Cancel I
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Restart File Notes

Geometry must be the same

Can switch model parameters such as governing equations,

calibration parameters, etc.
Can change the time step

Can change the output interval

Can change flow and plan data

All state variables are overwritten (good or bad thing)

14
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* Not possible to choose what variables are
overwritten when using Restart/Hotstart files

* Use Simulation Components to control what
variables are allowed to modify

* Typically used to precondition bed gradations while
the bathymetry is user specified

* |[deally would want to precondition bathymetry in
certain places while enforcing the bathymetry in
other places, but this is difficult

* Best to fix bathymetry issues as much as possible
and not rely on preconditioning of bathymetry

Simulation Components and Restarts/Hotstarts

HEC

e

B3 2D Sediment Options — O X

Simulation Components:

Gradation [ho Elev) k

Capacity Only
Concentration Onl

Sheet and Splazh Erosion:
 Gradation [no Elev]

Bed Elev [no Grad)
All Components

—
—

Erodibility:
Marphological Acceleration Factor:

Baze Bed-Slope Coefficient;

Hindered Settling:

Mo Correction

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

Awalanching

4

[ Use Avalanching

Fepose Angle: 32
I awirmurn | terations: 0.
Felaxation Factor: 025
ak | Cancel |
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Thank You!

HEC-RAS Website:

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

Online Documentation:

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

Il HiC
US Army Corps
of Engineers e«
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