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Overview

* Boundary Conditions (BC)
e External

* Internal
e Global

* Initial Conditions (IC)
» User-Specified
* Ramp Up and Warm Up Periods
* Restart File
* Interpolate from Previous Results



i External Boundary Conditions

* Flow Hydrograph
 Usually for inflow (upstream/lateral)
e Can also be used for outflow
* Positive flow is inwards; Negative flow is outwards

 Stage Hydrograph
e Usually for outflow
* Can also be used for inflow (i.e., tidal)

* Normal Depth (outflow only) Downstream
. Stage or
* Rating Curve (OUtﬂOW onIy) Normal Depth or
Rating Curve

Upstream
Flow
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Creating External Boundary Condition Lines
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External Boundary Condition Data

|- 5ite - Options et

HEC-RAS 6.0.0 Beta 3
File Edit Run

=8| X3

View QOptions GISTools Help

Boundary Conditions I Initial Conditions |

Boundary Condition Types

Apply Dats |

* Open Unsteady Flow Data editor
* Required BC’s appear automatically

Stage Hydrograph | Flow Hydrograph | StagefFlow Hydr . | Rating Curve I
SED D el | : HT
W ml —k |;\| Jj ."':l £ |:% &I \‘U"l &l //;;l | | Iélv E E Normal Depth | Lateral Trflaw Hydr | Unifeitrn Lateral Tnflaw | Groundwater TrnketFlow I
T.5/ Gate: Openings | Elew Controlled Gates | Navigation Ciars | 1B Stage/Flow I

SA Connections Boundary Condition

Project: BaldEagleCreekDemo d:\HEC\HEC-RAS \test_casesField\BaldEagleCrkDe Rules Precpitation. | WHE|
Plan: Bingle 2D Area -Precip Test HN“ECWEC'RAS\UBSLGSES\Hdd\Ba'dEBgle el Add Boundary Condition Location
Geometry: Kingle 2D Area - Dam as Internal Struct ld:\HEC\HECRAS \test_cases|Field \BaldEagleCrkDe AddRS.. |  AddStorageArea... |  AddsAcommecton...| Addpumpstaon . |
Steady Flow: [ [ Select Location in table then select Boundary Condition Type
- - - I | River | Reach | RS | Boundary Condition I

Unsteady Flow: Single 2D Area - Precip id:\HEC\HEC-RAS \test_cases\Field\BaldEagleCrkDe ]
Description: IThe United States Army Corps of Engineers has granted access to the information in this model for = eTicane 1 Ay Eli Aot e

1|BaldEaaleCr  BClLine: Upstream Inflow Fow Hydroaraph

2|BaldEagleCr  BCLine: DSMarmalDepth MNormal Depth

_3|BaldEagleCr  BCLine: D52NormalD MNormal Depth

1|Dam T.5, Gate Openings




Flow Hydrograph & EG Slope

Flow Hydrograph

* Time series can specified
from DSS file or entered

S4; 20 Area BCLine: BC Upstream (Upstream name

(" Read from DSS before simulation Select DSS file and Path
Fie: | as a table
Path: | .
* EG Slope required to
(% Enter Table Dats time interval: [1Minute | Compute normal depth

i--Selech’Enter the Data's Starting Time Reference
| % Usze Simulation Time: Date: [P1JAN1339 Time: 1200

[ W[ * Flow distributed along
boundary based on
conveyance

‘ (™ Fixed Start Time:

Nu.Drdinatesl Interpolate Missing Values | Del Row | Ins Row |

Hydrograph Data

Date Simulation Time Flow .
thours) ) * TW Check option uses
1| 01Jan1999 1200 00:00 400 o
2| ohenwses izl | oomi |4i667 higher of TW and normal
3| 01Jan1999 1202 00:02 833.33
4| 01Jan1999 1203 00:03 1250 d e pt h
—Time Step Adjustment Options {"Critical™ I:u::uund.aqrw'-I conditions) 141
[ Monitor this hydmgraph for adjustments to mmmmhurﬁl time step * Fa Ce Ve I O C I t l e S CO m p Ute d
Vax Change in Flow (without changing tin sizg) L for shallow water

Min Flow: I"-"IL.IJtIDIIEF IW;E‘T:@ ‘r‘. eq uations




Flow Distribution along Boundary

a:! Terrain p— = 11E
B N e

— Terrain Profile

640.00

Elevation []

620.00

R e e e

—_—
0.00 1000.00 2000.00
Station []

* Flow is distributed to the appropriate cells based on EG
Slope Conveyance or actual water surface



Stage Hydrograph >

& Unsteady Flow Data - 2D Lower |l

File 'Options Help

* DSS or Table Sourdary Conditons | il Conditons| R
Boundary Condition Types
1Fi 1 droarach | Flow Hd Stade Flaw Hydr, :
PY Use Inltlal Stage Optlon Rt Stage Hvdroaral ow Hvdrograph | : i I'|L-'\|H. : | : RahﬂgCL-.lrvef.
o Hydr | Unifarr Lateral Infow | Groundiater Interflow
a p p | les a h orizo nt a I \V.Yj ate r SA: BaldEagleCr BCLine: DS Stage s | ewgatonoans |
(" Read from DSS before simulation
level from the boundary s |
H d path: | e, l Add 54 Connection _l Add Pump Staticn
INwWaras
& Enter Table Data time interval
— Select/Enter the Data's Starting Time Reference
L4 AI I Wet fa Ce S at t h e % Use Simulation Time: Date: D1JAN1I39 Time: [1200
b d . d t h " Fixed Start Time: Date: I il'l’lme: !
O u n a ry a SS Ig n e e Mo, Crdinates | Interpolate Missing Values | Del Row | Ins Row |
I Hydrograph Data ‘
Sa m e Va u e Date Simulation Time Ts [+
. (hours) -
1 01Jan1995 1200 00:00 330.13 =Sage
¢ Stage SpeCIfIEd at g 013an1999 1300 01:00 537.07
] 01Jan1999 1400 02:00 536,86
b oun d a ry fa ces 4 011an199% 1500 03:00 537.53
3 013an1995 1600 0400 338.18
6 013an1998 1700 05:00 539.73 05 Stage 2
7 011an1999 1300 06:00 540,38
—91  01Jan1999 1900 07:00 540.77
IJse Initial Stage {recommended) @! Flot Data 0K



Normal Depth

A Unsteady Flow Data - 2D Lower

* Only for outflow

File QOptions Help

Boundary Conditions | Initial Conditions |

* Friction slope constant

:':+ S2Normald

fO r e nti re bO U n d a ry I Stage Hydrograph | Flow Hydrograph SkageFlow Hydr I Rating C.ur'u'e:
. Marmal Depth | =ral Inflois Hydr, Unifarm Lateral Tnflow I Groundwater Inte
¢ M a n n I ng’S Eq . u Sed to l 1.5, Gake Openings | Eles i Les | Mawlgation Crams I
compute flow per face |
I Add Boundary Condition Location
* Boundary stage canvary | .. | oo | o

Select Location in table then select Boundary Conditifi

Connectoll Normal Depth Duwnstream-ﬂnmﬁarm

SHarmalDepth

River Reach RS

e Should be reserved for

Boundary Cond

Storage/2D Flow Areas

situations where no

! oK
Boundary Condit]

h d 1 1 I b I i 1|BaldEagleCr  BCLine: US Boundary Flow Hydrograpkgl
Ot er ata IS aval a e 2|BaldEagleCr  BCline: DS2MormalD Marmal Deptt
3|BaldEagleCr  BCLine: DSNormalDepth Maormal Depth ¥

* Placed away from
project area




Rating Curve

1B Unsteady Flow Data - 2D Lower

o | 1=l |

File Options Help

Boundary Conditions | Initial Conditions |

Boundary Condition Ty,

Stage Hydrograph | Flow Hydrograph | StageFlow Hyedr, I Rating
Normal Depth | Lateral Inflow Hydr, | Uriifarr Lateral Inflo I Groundval
7.5, Gate Openings | Elgy Contralled Gates | Mavigation Dams I 1B 5t

Storage/ 2D Flow Areas

1|BaldEagleCr  BCLine: US Boundary

BaldEagleCr  BCLine: DS Rating Curve

C

BaldEagleCr

D5 Rating Curve

DSMNormaDepth

[y nauy v ve I ,
Plat | Table |
SA: BaldEagleCr BCLine: DS Rating Curve
5601
5554
(™ Read from D55 before simulation
550 File: |
) path: |
2
£
@ % Enter Table
&
[i:]
545
07 6]
7|54
8
Bl
40
11]
12
o : 12
0 20000 Plot Data |




Rating Curve Considerations

* Flow based on conveyance-averaged WSE
* Flow distribution based on conveyance

* Watch out for a steeply sloped curve and/or sharp
transitions in the curve

* Watch out for “bad” low flow curve

 Zero flow point on Rating Curve does NOT have to be
at invert (could be higher)

e Can have initialization problems
(when RC is not consistent with cold-start conditions)



External Boundary Locations

* Extend boundary condition locations away
from study area of interest
* Normal Depth is an approximate boundary

 Stage creates a horizontal WSE along the
boundary cells (place normal to flow)

* Rating curve does not take into for changes in
flow for rising and falling-limbs of hydrograph
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Boundary Output

B HEC-RAS 5.0.0 i

File Edit Run View Options GISTools Help Debug

EED
i( L *iﬂ T

- —— k. \other\unstea D\BaldEadeDamBrk oy )|
L_lﬂ.ru Stan eand Flow Hydrogra h:
\Q Geometric Data - Slngle 2D Area - D.. I K5\, \Otherunstead g Hydrograp | 3D\BaldEagieDamBrk.p03
File Edit Options View Tables Tools GI5Teols [c:\...\Otherunsteady'\20 Datasets'\BaldEagleCrkMuli 20\BaldEagleDamBrk.g09
Help e = " 2 - ! | z l_
. ; : =
Edk Eue\;ecrh Stf—‘?r:_-aage AOERR S.-H.é:EoliflrE S’;’é'{ﬂﬁ Breﬁgﬁ[\?ge [\, \Otheryunsteady 't @ Stage and Flow Hydrographs.
itors - : = =
— - ranted acress to the information in | File Type Options  Help
Junet, 2 _t“
bt | BC Line:|DSNormalDepth ~l 8t
= i
5.;25.; [~ PlotStage W PlotFlow [ ObsStage [ ObsFlow [ Use RefStage
[P Stage Flow | Table | Rating Curve |
B'diﬁ’ l f Plan: Single 2D BCLine: DSNormalDepth
Irline : o - i
Structure 1
1 Lateral S2Nor
Structure

s}fr';aage BC Line: DS2MNarmalD
= . T
] Edit BC Line Mame ...
Z0Flow
HiEa Plot Stage and Flow Hydrograph ..

= L EM! et S e S Mt S S i | i s Mt s e S
Delete BC Line ... 0200 0300 0400 0500 0800 0700 0800 0800 1000 1100 1200
EA(2DArEa 1/3/1999
Zann :_4 Time:
—

| Dl




Internal Boundary Conditions

* Flow Hydrographs
* Must be completely inside of the 2D Flow Area
 Can have positive and/or negative flows

* No flow direction; Flow is only in Continuity Equation and not
Momentum Equations

* Flow is allocated to each cell based on length of line in cells

* Precipitation
* Time-series applied to individual 2D areas
* Precipitation rates constant for every cell
* Specified as period cumulative depths
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Internal Flow Boundary Condition

“{_Geometric Data - Muncie Geometry - 50ft User n Value Regi — ] >
File Edit Options View Tables Tools GIS Tools Help
ook v Sorage | 2flow sEDnE | SRR | o, ot an spt';nmgn Rg Description tents for Profile:
Edtor. — o B BiE e | | @D | roes | T 1259
Junct, =
[ ] E%RAS Mapper
Crass File Project Tools Help
Section
e Selected Layer: BC Lines
Brdg/Culv & [] Features ~
= =) [v] Geometries
[=)-[¥] Single 2D Area - Dam as Internal Struct
s
—_
Latersl
Stiucture
===
e
[}
20 Flow
Area
sA20ARea
B
O
Pump - [[] Bald Eagle Multi 2D Areas
o - [ 1D-2D Dam Break Model Refined Grid
®-[]U.S2D-D.S 1D No Dam
HTab -[C12D to 2D Connection v
Param < T T : >
View
Picture
2]
| 408044
M | Views | Profile Lines | Active Featur « | »

(1969051.59, 289409.89 1 pixel =858 ft)
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Internal Flow Boundary Condition

=S HEC-RAS 6.0.0 Beta 3

File Edit Run GIS

= || X | ¥l

View Options

cit)

Geometry:
Steady Flow:
Unsteady Flow:

Description: |The United States Army Cg

A Unsteady Flow Data - Single 2D Area - Precip - [m} X

J apply Data

File Options Help
Desaription: |
Boundary Conditions | Initial Conditions | Meteorological Data | Observed Data |

Boundary Condition Types

Stage Hydrograph | FlowHydrograph | Stage/Flow Hydr. | RatingCurve |
o I Lateral Inflow Hydr, I Uniform Lateral Inflow | Groundwate ‘ |
1.5 Openings | Elev Controlled Gates I Navigation Dams I I6 St

Precipitation |

Add Boundary Condition Location

AddRS.. | AddSA/2DFiowArea... | AddSA/2D AreaComn... | Add pump Station .. |
Select Location in table then select Boundary Condition Type
River Reach RS dary Condition I

Storage/2D Flow Areas
—
BCLine: In w TER

BaldEagleCr  BCline: Upstream Inflow I;bw Hyd'og'aph
BaldEagleCr  BCline: DSNormalDepth Normal Depth
BaldEagleCr _ BCLine: DS2NormalD Normal Depth

|un.nwu~

BaldEagleCr Precipitation

SA/2D Area Conns
1|Dam

dary Condition
T.S. Gate Openings

Flow Hydrograph

HT|

(" Read from DSS before simulation

SA: BaldEagleCr BCLine: Internal Flow

o SEEctDSS HE Snd PRty )

File: I

% o |

s (% Enter Table

Data time interval: |1 Hour vI

Min Flow: l

Multiplier: |

OK

|

eCrkDg - select/Enter the Data's Starting Time Reference
st | (% Use Simulation Time: Date: 2018 Time: 0000
" Fixed Start Time: Date: | _'T]rme: |
BOMN i, Grintes | interpolate Missing Values | DelRow | InsRow |
=
1 Date Simulation Time
(hours)
1 085ep2018 2400 00:00
2 095ep2018 0100 01:00
3 095ep2018 0200 02:00
4 095ep2018 0300 03:00
5 095ep2018 0400 04:00
6 095ep2018 0500 05:00
i 09Sep2018 0600 06:00
8 095ep2018 0700 07:00
9 095ep2018 0800 08:00
10 095ep2018 0900 09:00
11 095ep2018 1000 10:00
12 095ep2018 1100 11:00
13 095ep2018 1200 12:00
14 095ep2018 1300 13:00
15 095ep2018 1400 14:00
r~Time Step Adjustment Options ("Critical” boundary conditions)
I~ Monitor this hydrograph for adjustments to computational time step
Max Change in Flow (without changing time step):

EG Slope for distributing flow along BC Line: [ TW Check
PlotData |

Cancel

16
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Internal (2D Area) Precipitation BC

=S HEC-RAS 6.0.0 Beta 3

Geometry:

Steady Flow:
Unsteady Flow: [Single 2D Area - Precip
Desaiption: [ The United States Army Ca

A Unsteady Flow Data - Single 2D Area - Precip

Help

- O

File Edit Run View QOptions GISTd

~u Y (Mo SEOD, [— ile ions

S| B x| G| &l | oo
“| Description: I

Stage Hydrograph

Boundary Conditions | Initial Condﬁons' Meteorological Data | Observed Data |

Boundary Condition Types

| Flow

graph

| Rating Curve

Mormal Depth

I Lateral Inflow Hydr

| Uniform Lateral Inflow | Groundwater Interflow |

te Openings I Elev Contro

lled Gates I

Mavigation Dams I 1B

e/Flow

| Precipitation

Add Boundary Condition Location
| AddsA/2DFlow Area ... | AddSA/2D Area Comn .. | dd Purp Statior

|
WNE|
|

Select Location in table then select Boundary Condition Type

|Reach

|RS

dary Condition

jpitation

BCLine: Upstream Inflow

Flow Hydrograph

BCLine: DSNormalDepth

Normal Depth

BCLine: DS2NormalD

Normal Depth

dary Condition

T.S. Gate Openings

7

4 4

di

Precipitation Hydrograph

SA: BaldEagleCr

(" Read from DSS before simulation

(o SEct DS e SRa PRt |

g E

File: |
Path: |
(% Enter Table Data time interval: |1 Hour -
[~ Select/Enter the Data's Starting Time Reference
(% Use Simulation Time: Date: 2018 Time: 10000
" Fixed Start Time: Date: | ﬂl’me: |
No. Ordinates I Interpolate Missing Values | Del Row I Ins Row I
Date Simulation Time Precipitation -
(hours) (in)
1 085ep2018 2400 00:00
2 095ep2018 0100 01:00
3 095ep2018 0200 02:00
4 095ep2018 0300 03:00
5 035ep2018 0400 04:00
6 095ep2018 0500 05:00
7 035ep2018 0600 06:00
8 095ep2018 0700 07:00
9 095ep2018 0800 08:00
10 095ep2018 0900 09:00
11 095ep2018 1000 10:00
12 095ep2018 1100 11:00
13 095ep2018 1200 12:00
14 095ep2018 1300 13:00
15 095ep2018 1400 14:00
16 095ep2018 1500 15:00
17 095ep2018 1600 16:00
18 0395ep2018 1700 17:00
13 095ep2018 1800 18:00
20 095ep2018 1900 19:00 |
N PlotData | ok | Cancel |
17
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Global Boundary Conditions

A Unsteady Flow Data - Single 2D Area - Precip - O

* Applied to the entire project te opten: b s

Description: |

[ ] S p e C ifi e d i n M ete O ro I o g i c D at a Boundary Conditions I Initial Conditons Meteorological Data | Observed Data I
ta b Of U n Stea dy F I OW Data e d ito r Precipitation/Evapotranspiration: |Enable | Wind: [velocity X/¥ |

Meteorological Stations (required for point time series data)
Create Edit Stations ... | Rasterization Parameters (Optional) ... ’ Plot Stations ... I

* Types of Boundaries:

Meteorological Variables

Al : Precipitation
1 . P reci p Itat Ion Mode: Im Ratio (Optional): | Default Constant Value: (mm/hr)
i 1 1 Constant Value
2. Evapotranspiration Potential e —
3. Wind -
Evapotranspiration

4. Air Density vode: [None 7]

Wind Velocity X

[ ] Ty p e S Of D a t a Mode: |Point L] Point Time Series Mode (Nearest)
Wind Velocity Y
1 . PO i nt Mode: |Point Ll Point Time Series Mode (Nearest)
Air Density
2 . CO N Sta nt Mode: |Constant  v| [efauit Constant Value: 1.225 (kg/m3)

3. Gridded

18



2D Initial Conditions Overview

» User Specified Initial Conditions
* Dry Initial Conditions
* Single Horizontal WSE
* Option to apply initial stage boundary values horizontally into domain

2D Initial Condition Time (Optional)
* Allows each 2D area to compute an initial profile
* Somewhat similar to 1D initial backwater

e Optional entire model Warm Up period to settle simulation

* Use Restart File
» Restart File created by previous run

* Interpolate from Previous Results
* Interpolates wse, velocity, and flows for 1D and 2D
* Geometries do not have to be the same



- -

1D Finite-Difference Stays Wet

Beaver Creek - workshop 2 Plan: Unsteady with Bridges and Dam
08 | | |
: T 04 | A |
3219547 7226.40 25950.70 e
24R43 25
2441773
34093 93 2298297 75
~35072.37
2128334
[
670
- 35848.50
=35339.56 J —
=
=
= 665 %
-35446.\8;’/ ]
=38459 37
~40526.85 G50
*41306.43
~42855 87
655
&S0 e T B B e e N e e e e
0 200 400 600 200 1000 120
Station (ft)




2D Wetting/Drying
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Filling 2D Channel

e Use Initial Conditions Time to fill channel

T |1

'}ﬂ-\.

af ]

i3
i

-\."_la‘_ .__
T
s

T

-I'
—

= —
-
T L)

o

P[] 73

=1

Upstream flow will eventually fill
channel

May take a long time to fill, especially
reservoirs

Initial [horizontal] WSE can be used to
speed things up
A Restart File can save time



 Ramp Up Period run before
Warm Up Period

* Specified for each 2D area

* Ramp Up Fraction
determines the period over
which flow and stage are
ramped up from the initial
condition and then held
constant

Initial Conditions Ramp Up

HEC-RAS Unsteady Computation Options and Tolerances

General 2D Flow Options I 1D/2D Options | Advanced Time Step Control | 1D Mixed Flow Options |
[~ Use Coriolis Effects (not used with Diffusion Wave equation)

Parameter

(Default) |

BaldEagleCr

Theta (0.6-1.0)

Theta Warmup (0.6-1.0)

Water Surface Tolerance [max=0.2](ft)

Volume Tolerance (ft)

Maximum Iterations

Eouation Set

Initial Conditions Time (hrs)

Initi it m| Fraction (0-1)

D HOO [~y [IOn fon | b o [ =

Number of Time Slices (Integer Value)

Turbulence Model

11

Longitudinal Mixing Coefficdent

12

Transverse Mixing Coefficent

13

Smagorinsky Coefficient

14

Boundary Condition Volume Check

15

Latitude for Coriolis (-80 to 90)

16

Solver Cores

17

Matrix Solver

18

Convergence Tolerance

19

Minimum Iterations

20

Maximum Iterations

21

Restart Iteration

22

Relaxation Factor

23

SOR Preconditioner Iterations

All Available
Pardiso (Direct)

12 Cores
Pardiso (Direct)

[

Cancel | Defauits ...

23




2D Initial Conditions Warm Up in Progress

EEEREENEESE
EEET
1 - =i T )
] ] B
5 THF e H 1
T TE GEE A
1 = I = i
- HE Il H EEENEN
] 15 =
1T - —+
i HasEE . T
H- - - =
i ]
| = |
- H— 1 5 i
: Sianaaaaany FEHHH &
'I n { r_ / I j — ;§
1 | T K ¥ I
] G T ] = I BT
1 T 1l I 1
- - e
i I8 L X
T = MEE -
R HEE 2
Eini :
[ ; H W'_ i |
W B 2
= 1 N | 4 .. I—J\‘:
1 ] L
HEmE
=
g faseanas
inEmEamn Stage Boundary Condition
m 5 Date Simulation Time
r i WE W (hours)
&) - —+ 1 01Jan1999 1200 00:00 110,
2 01Jan1999 1300 01:00 110.53
H 3 01Jan1999 1400 02:00 111.35
4 011an1999 1500 03:00 111.68
= = /ﬁ 3 01Jan1999 1500 04:00 112,42
v ] 01Jan1999 1700 05:00 113.05

I]F Use Initial Stage (recommended) | @it Data ] oK




Elewvation (1)
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2D Initial Conditions Profile

WSEL after 2 hour
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a5 RASMapper Plot

Plot | Table |

Water Surface Elevation

O

un A

o b |

Ln o
[2ge g fo e gpeeege gw oy

Water Surface Elevation [feet]

560

1
02)an1999

|
03)an1999
Time (1/3/1999)

T
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X

==

Plot | Table |
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* Run after Initial
Conditions Period

* Length specified as
number of time steps

* Time step is optional

* Hold all the BC’s
constant and allows
the model to stabilize

Initial Conditions Warm Up Period

HE

= 2R

HEC-RAS Unsteady Computation Options and Tolerances

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

1D Unsteady Flow Options
Theta [implicit 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):

Wind Forces

11

S|©
ol o
NN

1171

0

o

Reference Frame: Eulerian

Hsu (1988)

Drag Formulation:

Geometry Preprocessor Options
Family of Rating Curves for Internal Boundaries
(¢ Use existing internal boundary tables when possible.

" Recompute at all internal boundaries

Lo Il

1D/2D Unsteady Flow Options

Number of warm up time steps (0 - 100,000):

(]

Time step during warm up period (hrs):

Minimum time step for time slicing (hrs):

Maximum number of time slices:

Lateral Structure flow stability 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):

[

2,174

ALY

Gravity (ft/s~2):

1D Numerical 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)

" Finite Volume (new approach)

Number of cores to use with Pardiso solver:

All Available ~ I

oK | Cancel | Defaults ...

27



Using a Restart File

. Write Initial Condition File out
2. Create a new Unsteady Flow Plan (“Save As...”)
. Select Use a Restart File option in

Unsteady Flow Initial Conditions Tab

. Adjust starting date, and any hydrographs, if needed

(if you start model later than previous run).

HEC

SEnee




Write Initial Condition File

T T —

A Unsteady Flow Analysis r il "

File [ Options | Help

Pian! ¥ Stage and Flow Cutput Locations ..,

Flow Distribution Locations ...
Flow Roughness Facters ..,
Seasonal Roughness Factors ...
i, Automated Roughness Calibration ...
v
(v Unsteady Encroachments ...
Ungaged Lateral Inflows ...
-
r Dam (Inline Structure) Breach ...
::. 5“.-” Levee (Lateral Structure) Breach ...
Stz 54 Connection Breach ...
En
! Mixed Flow Options ..
r—Con _ .
Cnr! Time Slicing ...
|
May Calculation Options and Tolerances ...
r

Output Opticons ...
Friction Slope Method for Cross Sections ...
Friction Slope Method for Bridges ...

(| 11 &
| S . E—

HEC-RAS - Set Qutput Control Options

Restart File Options JDetailed Log Output | Computation Level Output Options | HDFS Write

[+ WWrite Initial Condition file(s) during simulation
First file time

" Hours from begining of simulation: 0
™ Fixed Reference:  Date: ] ;_J Time: ]

Fiename: [EaldEagleDamBrk.p0 LODMMMYYYY hhmm,rst

Second and additional restart files written:
Hours between writes (blank for none): 1

[v Write Initial Condition file at the end of the simulation




& Unsteady Flow Data - Unsteady flow data ‘r -

Select Restart

File Options _Help

Boundary Conditions  Initial Conditions |

Initial Flow Distribution Method

{* se a Restart File
{™ Enter Initial flow distribution

Add RS... |

Apply Data

Filename: ||Dumments'lﬂﬁ.5 Data'\Beaver.p03, 10FEE 1990 1200.rst Ei

I &, Unsteady Flow Ana rs

River

Reach

f

Beaver Creek

Kentwood

File Options Help

Plan : Unsteady 100 yr

Shart ID I]DU i

Geometry File Beaver Cr, - bridge

Unsteady Flo

—Programs to Run

[ sediment
[ Post Processor

™ Foodplain Mapping

v Geometry Preprocessor
¥ Unsteady Flow Simulation

w File : IL.I teady flow data
Plar\Description ;

— Simulation Time Window
Starting Date:

Ending Date:

10FEE1990 "*TI Starting Time:




Hydrograph Starting Time

Flow Hydrograph Flow Hydrograph

River: Bald Eagle Reach: Loc Hawv RS:

(™ Read from DSS before simulation (" Read from D55 before simulation
File: | File: |
path: | Path: |
(¥ Enter Table Data time ir % Enter Table Data time ir
i i---SEIect,.'Enber the Data's Starting Time Reference —— = =
{+ Use Simulation Time: Date; |10FEB1990 Time:; |17 Use Simulation Time: Date: [10FEB1990 Time: /1200
! ™ Fixed Start Time: Date: | i !TII‘HE.' | ¥ Fixed Start Time: Date; [01Jan1990 . |Time: (0000 |
Mo, Ordinates | Interpolate Missing Values I Del Row i Ins Row I Mo. Ordinates ] Interpolate Missing VYalues I Del Row I Ins Row !
Hydragraph Data Hydrograph Data
Date Simulation Time Flow - Date Simulation Time Flow -
{hours) (cfs) (hours) {cfs)
¥ 10Feh 1990 1200 00:00 1075.53 1 31Dec1989 2400 00:00 10?5.. 53
2 10Feh1990 1300 01:00 1301.64 2 0131an1990 0100 01:00 130_1.54
3 10Feb1990 1400 02:00 1676.94 3| 01Jan1990 0200 02:00 1676.94
4 10Feb 1990 1500 0300 2199,12 4| 013an1990 0300 03:00 2199,12
5 10Feh 1990 1600 04:00 2864.95 5 013an1990 0400 04:00 2864.95
5] 10Feh1990 1700 05:00 36?0.3f4 5] 01Jan1990 0500 05:00 336?0.3:4
7 10Feb 1990 1800 0600 4610,32 7| 013an1990 0600 06:00 4510,32
8 10Feb 1990 1900 0700 5679.08 8 013Jan1990 0700 07:00 5679.08
5|  10Feb1g90 2000 08:00 587005 Rd 5| 013an1330 0300 08:00 870,05 -]
[~ Time Step Adjustment Options ("Critical” boundary conditions) ———————— ~Time Step Adjustment Options ("Critical” boundary conditions) =
in Flow: this hydrograph for adjustments to computational time step in Flow: this hydrograph for adjustments to computational time step
| Max Change in Flow (without changing time st=p): I Max Change in Flow (without chanaging time step): I
Min Flow: Multiplier: I Mir Flow: I Multiplier: |
PlotData | ok | Cancel | PlotData | ok | Cancel |




Restart File Notes

* Geometry must be the same

* Can switch 2D equation if desired
e Use to run DWE to create Restart for SWE

* Can change the time step
* Can change the output interval
* Can (generally) change flow and plan data

e




Interpolate From Previous Results

A Unsteady Flow Data - Interpolated Initial Conditions — O *

File Options Help

Description: J Apply Data |

Boundary Conditions  Initial Conditions | Meteorological Data
Initial Flow Distribution Method

» User selects a previous plan results file e | o

(¥ Results Filename: IC:\.HEC Data'HEC-Ras\Automated Test Datasets 51120 Unsteady Flow Hydrauli E’"-I

( P roj e Ct N ame. p## . h df) Results Profile: |031AM199900:00:00] =]

" Enter Initial flow distribution {(Qptional - leave blank to use boundary condtions)

 New for Version 6.0

* Geometry does not have to be the same

* Interpolates water levels, velocities,
and flows

* Works for 1D and 2D

[T Eeep initisl elevations constant during warmup ijlll

Storage Area/2D Flow Area Initial Elevation
1| 20 BaldEagleCr

33




Flat WSEL vs Momentum

Initial Flat ﬁ




US Army Corps
of Engineers

Questions?
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