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Unsteady Flow Data

e External Boundaries required
* Upstream and Downstream ends of the river

* Typically flow or stage hydrograph upstream .
* Typically rating or “normal depth” downstream j\_h{.ﬁ f\ """""" i
W :
* Internal Boundaries can be added
* Add flow within the river system >’\
* Define gate operation ,.
* Initial Conditions \
e Steady Flow at XSs

* |nitialize SAs and Reservoir XSs



Unsteady Flow Data Editor

4. Unsteady Flow Data - PMF Event from HMS

B HEC-RAS 5.0.3

File Edit Run

=8| e |fE

View Options GIS Tools

Help

ke A AP Pl b

i P Pl o o -2 | S a2l

Project:
Plan:
Geometry:
Steady Flow:

Bald Eagle Creek Example Dam Break Study

IC:\... . \workshop35W3_SUnsteadyFlow. pri

PMF Event Mo Breach

h:‘l,. . yworkshop35WW3_SUnsteadyFlow.p04

[Existing GIS Data Mov 2006

IC:\... \workshop35YW3_SUnsteadyFlow.g01

Unsteady Flow: PMF Event from HMS

Description :

h:‘l,. .. workshop35YW3_SUnsteadyFlow.ud2

|Thn.=-_ LInited States Army Corps of Engineers has granted access to the information in this model for instructional

File Cptions Help

Boundary Conditions I

Stage Hydrograph

Initial Conditions |

I Flow Hydrograph I StageFlowve Hywdr, |

apply Data I

Rating Curve

Mormal Depth

Inifarm Lakteral Inflow | Groundwater Interflow

T.5, Gakte Openings

I Elew Controlled Gates I Mavigation Crams |

IE Skage)Flow

Fules

| Precipitation |

Add RS ...

Add Boundary Condition Location

| AddsA/2D Flow Area ... |  Add SA Connection ... |

a3y

Add Purip Station ... |

Select Location in table then select Boundary Condition Type

River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 137520 Flaw Hydrograph
2|Bald Eagle Cr. Lock Haven 136948 Unifarm Lateral Inflow
3|Bald Eagle Cr. Lock Haven 81454 T.5. Gate Openings
4|Bald Eagle Cr. Lock Haven a0720 Uniform Lateral Inflow
5|Bald Eagle Cr. Lock Haven 7865 Lateral Inflow Hydr,

6 | Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr,
7|Bald Eagle Cr. Lock Haven 66041 Unifarm Lateral Inflow
& |Bald Eagle Cr. Lock Haven 23519 Lateral Inflaw Hydr,
9|Bald Eagle Cr. Lock Haven 1 Lateral Inflaw Hydr,
|£ Bald Eagle Cr. Lock Haven -18a7 Mormal Depth
Storage/ 2D Flow Areas Boundary Condition
1/193 Lateral Inflow Hydr,




Upstream Boundary Conditions

4. Unsteady Flow Data - PMF Event from HMS - O X
File Options Help
Boundary Conditions | Initial Conditions | Ml

Boundary Condition Types

Stage Hydrograph I Flow Hydrograph | Stage/Flow Hydr, | Rating Curve

Marmal Depth I| Lateral Inflow Hydr, I Unifarm Lateral Inflow | Groundwater Interflow

T.5. Gate Cpenings I Elew Controlled Gates | Iavigation Dams | 1IE StagejFlow

Fules I Precipitation | @ EI

Add Boundary Condition Location

AddRS ... | AddsAf2DFiow Area... |  AddsA Connection ... | add Pump Station |
Select Location in table then select Boundary Condition Type
River Reach RS ition
1|Bald Eagle Cr. Lock Haven 137520 Flow Hydrogra
2|Bald Eagle Cr. Lock Haven 136948 Uniform Lateral Inflow
3|Bald Eagle Cr. Lock Haven 81454 T.5. Gate Openings /*’, /
4|Bald Eagle Cr. Lock Haven 80720 Uniform Lateral Inflow '/
5|Bald Eagle Cr. Lock Haven TAE65 Lateral Inflow Hydr. Py ,"
6 |Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr. f u
7|Bald Eagle Cr. Lock Haven 66041 Uniform Lateral Inflow ‘,f‘
3 |Bald Eagle Cr. Lock Haven 28519 Lateral Inflow Hydr, 3
9|Bald Eagle Cr. Lodk Haven i Lateral Inflow Hydr. P
10| Bald Eagle Cr. Lodk Haven -1867 Maormal Depth f.,’
Storage/2D Flow Areas Boundary Condition
1193 Lateral Inflow Hydr.

* Flow Hydrograph (Most Common)

X * Stage Hydrograph

St AN  Stage/Flow Hydrograph



Flow Hydrograph

e Read from DSS
e Select DSS file
e Select Pathname

FLOW (CFS)

e Enter in Table
e Select time interval
* Select start date/time

200000

150000

100000

50000

02Jan1999 2400

Time and Date

04Jan1999 2400

River: Nittany River Reach: Weir Reach RS: 60.1

" Read from D55 before simulation | Eelart D5E file 'and Bath
File: |
path: |
{* Enter Table Data time interval: |1 Hour ﬂ
Select/Enter the Data's Starting Time Reference
{* |Jzse Simulation Time: Date: 0BAPR1999 Time: 0000
" Fixed Start Time: Date: i |T|mE: |

Nn.Drdinates| Interpolate Missing Values | Del Row | Ins Row |

Hydrograph Data

Date Simulation Time Flaw .
(hours) (cfs)
1 07Apri1999 2400 0000 5179.57
2 08Apr1999 0100 01:00 5716.45
3 03Apr1999 0200 02:00 660513
4 08Apr1999 0300 03:00 7336.495
3 08Apr1999 0400 0400 9397.87
B 08Apr1999 0500 05:00 11273.28
r 08Apr1999 0500 0G:00 13443.47
8 03Apri1999 0700 0700 15886. 16
9 03Apr1999 0800 0&:00 18576.29
10 03Apr1999 0900 0%:00 21486, 26
11 03Apr1999 1000 10:00 24586.21
12 08Apr1999 1100 11:00 27344.32
13 08Apr1999 1200 12:00 31227.16
14 08Apr1999 1300 13:00 34700.,03
15 08ADr1999 1400 14:00 38227.28 j

Time Step Adjustment Options {"Critical™ boundary conditions)
| Monitor this hydrograph for adjustments to computational time step

Max Change in Flow (without changing time step):

Mir Flow: | Multiplier:

Plot Data | oK Cancel




Time Step Adjustment Options ("Critical” boundary conditions)

| Monitor this hydrngraph for adjustments to computational time step
time step): | 10000

FlOW Min Flow: |— Multiplier: |—

EA o i
=% [ == I e AT ™ =i
¥Idx L.ndange oot chng

0
|
0

Hyd rograp h Plot Data | | oK

Min Elow e ,"\
Multiplier 150000 TR IIT (R iy
? | {/( \

. = | S EEEEAR

Monltor Hydrograph : SGGDD (- - —_— - / . — el \ .............
for Time Slicing | A N
H‘-‘ e
0 LT R T T T T T P T
02Jan1999 2400 04Jan1999 2400
Time and Date
Minimum time step for time slicing (hrs): 0

Maximum number of time slices: 20




Downstream Boundary Conditions

A, Unsteady Flow Data - PMF Event from HM5S

File Options Help
Boundary Conditions | Initial Conditions |

— O x

apply Daka |

Add Boundary Condition Location

Stage Hydrograph I Flow Hydrograph I Skage/Flow Hywdr, I Rating Curve
Marmal Depth || Lateral Inflow Hydr. I Iriformn Lakeral Inflow I Groundwater Interflow
T.5, Gate Openings I Elew Controlled Gates I Mavigation Dams I IE Stage/Flow
Fules I Precipitation I @ El

Add RS ... | Add sa/2D Fiow Area ... |  Add 5A Comnection ... | add Pump Station .. |
Select Location in table then select Boundary Condition T
River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 137520 Flow Hydrograph
2| Bald Eagle Cr. Lock Haven 135943 Uniform Lateral Inflow
3|Bald Eagle Cr. Lock Haven 1454 T.5. Gate Openings
4|Bald Eagle Cr. Lock Haven 0720 Uniform Lateral Inflow
5|Bald Eagle Cr. Lock Haven 76865 Lateral Inflow Hydr.
f|Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr.
7|Bald Eagle Cr. Lock Haven ao041 Uniform Lateral Inflow
&|Bald Eagle Cr. Lock Haven 28519 Lateral Inflow Hydr.
Storage /2D Flow Areas Boundary Condition
1193 Lateral Inflow Hydr.

A
/
4
/"“"‘w"
P

* Downstream Options:

* Normal Depth
* Rating Curve
» Stage Hydrograph

Flow Hydrograph
Stage & Flow Hydrograph



Storage Area Boundary Conditions

A, Unsteady Flow Data - PMF Event from HM5S — O *

File Options Help
Boundary Conditions | Initial Conditions | Apply Data |

Stage Hydrograph I Flow Hydrograph I Skage/Flow Hywdr, I Rating Curve
Marmal Depth || Lateral Inflow Hydr. I Iriformn Lakeral Inflow I Groundwater Interflow
T.5, Gate Openings I Elew Controlled Gates I Mavigation Dams I IE Stage/Flow

Fules I Precipitation I @ El

Add Boundary Condition Location

AddRS ... | Add sa/2D Fiow Area ... |  Add 5A Comnection ... | add Pump Station .. |
Select Location in table then select Boundary Condition T
River Reach RS Boundary Condition

1|Bald Eagle Cr. Lock Haven 137520 Flow Hydrograph

2| Bald Eagle Cr. Lock Haven 135943 Uniform Lateral Inflow

3|Bald Eagle Cr. Lock Haven 1454 T.5. Gate Openings /

4|Bald Eagle Cr. Lock Haven 0720 Uniform Lateral Inflow 4

5|Bald Eagle Cr. Lock Haven 76865 Lateral Inflow Hydr. .3,

f|Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr.

7|Bald Eagle Cr. Lock Haven ao041 Uniform Lateral Inflow

&|Bald Eagle Cr. Lock Haven 28519 Lateral Inflow Hydr.

9| Bald Eagle Cr. Lock Haven 1 Lateral Inflow Hydr.
10| Bald Eagle Cr. Lock Haven Mormal Depth L La te ra I I n fl OW H yd r.
Storage /2D Flow Areas Boundary Condition

Lateral Inflow Hydr. L4 Ca n a d d > 1

* Ground Water
* Precipitation




2D External Boundary Conditions

“_Geometric Data - Single 2D Area - Dam as Internal Struct

Help

Storage

File Edit Options View Tables Tools
2DFlow FAI20 Area| FAM20Area
red

e Fi Frea B Li
Reach Cann ines
oy, —— | @ @ | B e

Junct.
®

IC Points

et

Cross
Section

v
S1=r4

Structure

=

Lateral
Structure

===

2DFlow
Frea

Sal2DArea
Conn

Bod

-

N

- RAS Mapper - [m] X

File Project Tools Help
Selected Layer: BC Lines hb@AQAxe»u ENS90 Max | Min | <] -
- [] Features ~ U@ D\ | ETools ~

= [v] Geometries
=) [¥] Single 2D Area - Dam . Internal Struct
O

& [ 2D Flow Aveas

Messages | Views | Profile Lines | Active Featur « | »

(1969237.70, 289008.62 1 pixel = 5.63 ft)

1969306.85, 292219.25




2D External Boundary Conditions

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

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

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

Upstream
Flow



2D Boundary Conditions

File

Options  Help
Boundary Conditions | Initial Conditions | _Apply Data |
=™ HEC-RAS 6.0.0 Beta 3 Boundary Condition Types
File Edit Run View Options GISTools Help Stage Hydrograph Flow Hydrograph Stage Flow Hydr, Rating Curve | l
W SED ] o | = - .

ﬁ'l EI X(lﬁll‘ “lfg._:? L8 ml £|;§-\| ;‘jsl‘l._’-‘i_lri’, &I ‘“"l qu'l ?’ﬂl Kl Mormal Depth Lateral Inflow Hydr, Uniform Lateral Inflow | Groundwater Interflow |
Project: BaldEagleCreekDemo [:\HEC\HEC RAS \test_cases)| T.5. Gake Openings Elew Controlled Gates Mavigation Ciams 1B Stage/Flow |
Plan: Kingle 2D Area Precip Test d:\HEC\HEC-RAS \test_cases Rules Precipitation I H |

: ingle 2D Area - Dam as Internal Struct s \HEC\HEC-RAS\test_cases
Geometry: Ib'ngl r \HECVHE Mest_ Add Boundary Condition Location
Steady Flow:

¥ - - AddRS ... Add Storage Area ... Add SA Connection ... fdd Pump Station ... |

Unsteady Flow: Single 2D Area - Precip ld:\HEC\HEC-RAS \test_cases
Description: IThe United States Army Corps of Engineers has granted access to the information in this Select Location in table then select Boundary Condition Type

River Reach RS Boundary Condition

Boundary Condition

Storagef2D Flow Areas
BaldEagleCr  BCLine: Upstream Inflow Flow Hydroaraph
BaldEagleCr  BCLine: DSMormalDepth Mormal Depth

o Required BC’S appear automatica”y _3|BaldEagleCr  BCLine: DS2MormalD ormal Depth

Boundary Condition

* Open Unsteady Flow Data editor

=

1|Dam T.5. Gate Openings




.. .. 0 5 Unsteady Flow Data - PMF Event for SA Model [ B ]
1D Initial Conditions |z e s
Boundary Conditions . Inifial Conditions. | MI
Initial Flow Distribution Method
" Use a Restart File Filenarme: I EI
L4 Re q u i res an | N it | a I fl ow ' Enter Initial flow distribution (Optional - leave blank to use boundary condtions)
for all reaches — can be left blank addRs... |
for dendritic systems e e e
. 1|Bald Eagle Cr. Lock Haven 32303 1068
* Pool elevation for storage areas can 2lBadEagieCr._|lockHaven _ [81913 | 1000
3|Bald Eagle Cr. Lock Haven 897 &0o0
be left blank
e Can change initial flow at any
location
Initial Elevation of Storage Areas/2D Flow Areas (Optional) Import Min SA Elevation(s) I |
[T Keepinitial elevations constant during warmup @I |
* Use system status from previous B bt Seation
simulation (restart file) 2191 537
| 3192 546 i
4193 559.7
5(194 595 |
6195 615.6
7| Sayers Res 657
Initial internal water surface elevations set




Initial Reservoir Pool

=

e 1

o
Tea ’gt" ,,‘ ,




Initial Internal Stages

* Internal RS Initial Stages used
to set initial water surface at

a XS

* Stage U/S from inline
structure is based on a
balance of outlet size/gate
opening and water surface

File ! Opticns ] Help

A Unsteady Flow Data - PMF Event for SA &

| = | D |

Bo

by T T ¥

— 1|

Delete Initial Flowi(s) From Table ...
D55 Pathnarme Surmmary Table ...

v Internal RS Initial Stages

Flow Minimum and Flow Ratio Takle ...

Observed (Measured) Data

Old River Diversion Adju

stment ...

k

apply Data |
=4

pundary condtions)

) I )|

I:IDW

1|Bald Eagle Cr. Lock Hawven 32303
2 |Bald Eagle Cr. Lock Hawven 31914
3|Bald Eagle Cr. Lock Haven -897

1063
1000

6000

Initial Elevation of Storage Areas/20 Flow Areas (Optional)

Import Min SA Elevation(s) |

=il

rUnstead].r Flow Data - Initial Stages

River:

Readch:

Bald Eagle Cr.

w

Lock Haven

-

River 5ta.:

Delete row(s)... | Add Multiple... |

82303 hd

Locations and Initial Stages

River

Reach

R5

Elew

1|Bald Eagle Cr.

Lock Haven




Computation

Computation Time Step
Hydrograph Output
Detailed Output

Mixed Flow Regime

-
A Unsteady Flow Anal

<&

s S S A e

File  Options  Help

Unsteady Mixed Flow Options

Exponent for Froude number reduction factor m (m=0):
Froude number threshold for eliminating acceleration terms: ID-S

—

Local Partial Interia Filter

!

Froude Number

0 0102032040508 0708 092 1

Plan : PMF - Froehlich Breach Parameters Shor
Geometry File : Existing GIS Data for Dam B
Unsteady Flow File :  |PMF Event from HMS o
Plan Description : 0.9 1
—Programs to Run zii:
2 Geometry Preprocessor E 06
¥ Unsteady Flow Simulation z o]
[ sediment T ol
v Post Processor 02
[ Floodplain Mapping il os]
—Simulation Time Window -
Starting Date: ID LJAN1999 i) Startin
Ending Date: ID 5IAN1999 . Endingl. .

—Computation Settings
Computation Interval:

Mapping Output Interval:

20 Second ;I Hydrograph Output Interval:
1 Hour 3 Detailed Output Interval:

Ul | [T Computation Level Qutput

DSS Qutput Filename: |C:‘|,l_.lser5‘|,|:|DhEn:-:I3‘u,Dm:uments‘n,l-|EC Data\HEC-RAS\Unsteady EI >
[T Mixed Flow Regime {see menu: "Options/Mixed Flow Options ...") debug parameters I

1 Dam (Inline Structure) with breach data. 1 set to breach.




Computation Options

* Theta
1 = Most Stable

* \Water Surface
Tolerance

 Stability Factors

1 =
3=

Most Accurate
Most Stable

e |Lateral Structure
* |nline Structure

Weir Flow Submergence

HEC-RAS Unsteady Computation Options and Tolerances

General (1D Options) l 2D Flow Options ] 10/2D Options ]

Unsteady Flow Options

Theta [implicit weighting factor] (0.6-1.0): 1 Mumber of warm up time steps (0 - 100,000): 0

Theta for warm up [implicit weighting factor] (0.6-1.0): 1 Time step during warm up period (hrs): 0

Water surface calculation tolerance [max=0. 2] (ft): 0.02 Minimum time step for time slicing (hrs): 0

Storage Area elevation tolerance [max=0. 2] (ft): 0.02 Maximum number of time slices: 20

Flow calculation tolerance [optional] (cfs): Ii
Lateral Structure flow stability factor (1.0-3.0): 2

Max error in water surface solution (Abort Tolerance)(ft): W DTN E R TR )
Inline Structure flow stability factor (1.0-3.0): 1

Maximum number of iterations (0-40): a0 Weir flow submergence decay exponent (1.0-3.0): 1

Maximum iterations without improvement (0-40): Gate flow submergence decay exponent (1.0-3.0): 1
D55 Messaging Level (1 to 10, Default = 4) 4

Geometry Preprocessor Options 1D Egquation Salver

Family of Rating Curves for Internal Boundaries {*+ Skyline/Gaussian (Default: Faster for dendritic systems)
i Use existing inte"rnal bnuln;larydmbles when possible. (" Pardiso (Optional: May be faster for large interconnected systems)
R te at all inte i
o Eeem el T Mumber of cores to use with Pardiso solver: Al Available -
Cancel | Defaults ... |

18




= Topics

eopreirs M Buid Eagle Creek Cxamgie Dam Bresk Sudy  Plan: PMF - Frashiich Broach Paramelers 9132022

Inline Structures and Gates = =

—_— n j Bk St
o 680 I -
Culvert 660
v 640
Outlet 6
RC 620
|£ 600 I

Outlet 580+ T T T T T T
TS 0 1000 2000 3000 4000 5000 6000 7000

Station (ft)

Lepend

Ground

Elevation (ft)




Entering Inline Structure Data

" N
= Inline Structure Data - Existing GIS Data for Dam Break l — | 5] |_£h_J
File View Options Help
== 3l [Bald Eagle Cr. - | +ﬂ|
Reach: |Lm:k Haven j River 5ta.:|81454 Joseph Sayers Da j ﬂ ﬂ
Upstream X5: _ 81914 | Upstream channel length: 995, 163 (ft)
Description |F|:|ster Joseph Sayers Dam and Reservoir i B
Pilat Flaw |EI Breach (plan data) ... | Rules {unsteady data) ... |
all Culverts: |Nn Flap Gates j
Emll'glae.ikrm";m Bald Eagle Cresk Example Dam Break Study Flan: PMF - Froshlich Breach Parametsrs 0502011 J
el 7207 Legend
| Legend
el Ground
Culvert = G207 Eﬂn: Sta
v E ﬁﬁ.ﬂ-
Outet | T gap;
| ,-f_" w ]
52017
COutlet ]
= EIZIIZI-:
b E.BI:I-""I""I""I""I""I""I""I
0 1000 2000 3000 4000 S000 G000 7000
Station (ft)
X |
ﬂ Select the river for inline structure editing 20




Weir and Embankment Profile

Inline Structure Weir Station Elevation Editor - [
k5o 25 3.82
° D|Stance + Wldth < U/S XS Clear | Del Row | Ins Fow | Filter... |
Edit Station and Elevation coordinates
Reach Length Stton | Hlevation .
e 1(0. 633,
* Weir include top of dam 2| 1700. 633.
. 3| 1700, 657,
and Splllway 4(2300. a57.
. 512300, 653,
* Weir Coef. used for both 5 5980. 683.
. 7
dam and spillway : A
I1.5 Embankment 55 |3. 5 D.5 Embankment 55 |3. g
Weir Data
Weir Crest Shape
{ | Broad Crested "
(@ Ogee Spillway Approach Height: 12
Design Energy Head: 20 d .. |
QK | Cancel |
Enter distance between upstream cross section and dedk/roadway. (ft)




Gates

Sluice

Radial

Overflow

User Defined Curves

-
Inline Gate Editor J -

Centerline Stations

Gate Group: |Gate #1
—Geometric Properties
Height: 15
Width: 7
Invert: 590
| # Openings: E

-
Eﬁsmmumm_nwrun—t

i
station -
5070,
' 5090,

=32 O

a7

by

Gate type (or memndnlngﬂiﬂadial

—Gate Flow
“Radial Gate Flow

Head Exponent:

Trunnion Height

Trunnion Exponent:

Opening Exponent:

Radial Discharge Coeffident

0.65

0.5

—Submerged Qrifice Flow
Qrifice Coeffident (typically 0.8):

iSRG

0.3

Head Reference:

Center of opening ;'

Weir Shape:

Weir Coeffident:

~Weir Flow Over Gate Sill (gate out of water)

Broad Crested e

E—

QK

Cancel

Help




Gate Settings

Boundary Condition Types

Je Hydrograph Flow Hyadrograph stageriow Ryadr, Rating Curve
* The Only mandatory Mormal Depth I} ateral Inflow Hyd Uniform Lateral Inflow Groundwater Interflow
Interr.]a.l Boundary T.S. Gate Openings Elev Controlled Gates Mavigation Dams tage/Flo
Condition

* Time Series

e Elev Controlled
e Simple Rules

* Rules

AddRS... | AddSA/2DFlow Area... |

Add Conn ...

I Add Pump Sta

' Condition Type
River Reach RS Boundary Condition

1|Bald Eagle Cr. Lock Haven 137520 Flow Hydrograph

2| Bald Eagle Cr. Lock Haven 136943 Uniform Lateral Inflow
4|Bald Eagle Cr. Lock Haven 80720 Uniform Lateral Inflow
5|Bald Eagle Cr. Lock Haven 76865 Lateral Inflow Hydr.

6 [Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr.
7|Bald Eagle Cr. Lock Haven 66041 Uniform Lateral Inflow
8| Bald Eagle Cr. Lock Haven 28519 Lateral Inflow Hydr,

9 |Bald Eagle Cr. Lock Haven 1 Lateral Inflow Hydr,

10| Bald Eagle Cr, Lock Haven -1867 MNormal Depth




Some Thoughts On Rules

e [ poiren Operational Rules
e in HEC-RAS: Demo

‘S’-u,-.',-'- Storag eas WS Elevation{Storage ply.Value at cument time step)
) U nderrated LSq = . Lateral Structure L-l ucture Tol al Flow 'J ttany River '-.'.'::»_r Reach 42 6 ‘.-_'a_l..e at current time step)
| nhned’ = Inhne Structures: Structure Tolal Flow{Mittany Rwver Weir Reach 41.75 Value at cument lime slep
~-B If [SA e<5And -tﬂ.E ‘lnlm-cQ Then

 More Powerful Than You Think

i EaSIGI' Than YOU Thlnk :nsi:;::;?#uﬁ:;.uam:. GetSmVake | SetOperationalParam | Branch (IffBse) | Math | Table | C:”.?'“_Sjﬁ

Branching Operation (If Bse Elself Bse Endf)

Branching Line TyDe: Expression Expression Expresson Expresson
 If () Then | A—

@ If () Andfor () Then .. [X] |« =] e ]| [And 2] e (3q] < o)) e X Stanford Gibson, PhD

™ Elself ( )} Then Sl 5 159 02"

€ Eielf () AndfOr () Then Hydrologic Engineering Center
" Else

¢ endif Demo by Steve Piper

[Ga™= -7 height for the gate group, Check Rule Set ... ol Cancel ! s

P Pl N 002/1836

HEC-RAS Operational Rules Demo

769 views * May 12, 2022 5 35 CJ DISLIKE 2> SHARE { DOWNLOAD & CLIP =+ SAVE

https://youtu.be/KMbV-cexP7w , £ ; ?‘f;fijﬂ;fﬁiif;” ﬂ\'nu]'uhe



Lateral Structures

* Connect to River XSs or to a Storage
Area

 HW Position affects computations due
to reach length (Bank vs. Overbank)

e Similar options as for an inline
structure

/\
, *ve
'5 - ~ > .-
"w"’l i'ﬂmﬁm
J
/ﬂ"
- o

w Lateral Structure Editor - Existing GIS Data Nov 2006

File WView Options Help

=

River: |Eald Eagle Cr.

|+

Reach: |L-::u:|s; Hawven

=] s 31

Description |
Plan Data
ﬂ Optimization ... |

HW Pasition: |Le1"t overbank

Breach ..

=
|

Tailwater Connection

Type: |51J::|rage Areaf20 Flow Area

SAf2DFA: E‘tl.‘:rage area: 194

=

Cverflow Computation Method

{~ Mormal 20 Equation Domain {ho gates, no culverts) {* |Jse Weir Equation

All Culverts: |Nn Flap Gates

-]

Structure Type: |'n"u'EirfGatestulvertstiversinn Rating Curves

=]

Set SA/2DFA ... || Weir Length:

4227.97

arbarlie T /
Centerline Length: nja

Centerline GIS Coords, .. |

Eml'gaeilkrmih‘t HW connections based on X5 channel length's J
73005 72155 70531
Gate et [Teoend |
IEIH =] = Smus
‘T r—
[y
550 ] _/rf_ »
el =
Culven | & T
E [=21a]
@ |
£ o
— i
iversion oo ]
5-5-'3! L L
D.lthlEt a 1000 2000 3000 1000 St
|: :- Seathon

Lo

Belect River Station of Lateral Structure to Edit




Lateral Structures

Lateral Weir Embankment
Weir Data Embankment Station/Elevation Tabl-.a HW Lateral Structure Connections
Weir Width ||1|:| Insert Row | Delete Row | Filter... . _ o | o
- - * Computed Default Weir Stationing {" User Defined Weir Stationing
Weir Computations: |513ndar|:| Weir Egn ﬂ Station | Elevation - . —— . ————
_ ) 1 a. 661,19 User Defined Weir Stationing
Standard Weir Equation Parameters 5 7 75 550,73 XSRSs | Weir Station | « XSRSs | Weir Station | «
Weir flow reference: |Water Sl ﬂ 3 14.37 659,45 1| 74120 0 1
: : 2| 73035 1194.64 2
Weir Coefficient (Cd) |1 4 36.68 635.34 3|72156 2181.73 3
5 52.49 652,44 4| 71324 2806, 148 4
6 77.51 650,25 5| 70531 3673.115 5
7 97.73 54357 6|69539 4439,399 &
7 7
Weir Crest Shape: |Ernad Crested ﬂ g 140.64 643.17 3 3
E 141.97 642.99 5 5
10 145,13 642,86 10 10
11 136.71 541,23 11 11
12 193,79 640,99 E E
13 203,73 040,62 ” ”
14 231,45 639,46 = —
15 266.92 £34.95
Weir Stationing Reference 10 18
16 276.19 633.66 17 17
HW Distance to UI:'EtrEElTI x5 ||:| 17 798,74 631,14 18 18
19 ﬂ 19 ﬂ
19 330,05 626,85 OK | . Cancel
20 350.9 622,54
21 305.67 019,59
HW Connections ... | I TW Connections ... I 27 393,19 617,45 j
oK | Cancel | 26
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Lateral Structure

» User Specified Stationing Flow_Path Line
EAEAE
Station
10 0 0
9 100 100
8 200 200
7 300 325
6 400 450
5 500 550
4 600 650
3 700 750
2 800 825 Lateral Structure
1 ) ) 1
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1D Reservoir Modeling Option

* Model Reservoir with cross
sections

e Cross sections must include
channel information,

especially around dam both
u/s and d/s

* Allows for dynamic routing
of water (sloped water
surface)
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Reservoir Modeling Option

* Model Reservoir with a Storage Area

* Must have 2 cross sections U/S from
inline structure

e Cross sections must include channel
down to dam invert on both side of the
inline structure \

* Linear routing in storage area results in

horizontal water surface
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1D Reservoir Modeling Options

U/S Boundary Lateral Flow
\ \ €« Hydrograph Hydrograph to SA

(and Initial Flow)

Initial Flow
Initial Reservoir
. Stage on XS

Initial
/ SA Stage
<« Gate Settings Initial Flow




Connecting a Storage Area

-
“ Geometric Data

mﬁlg

File Options  View

Change Name
.\ Mowve Object

Inline
Structure

Lateral
Structure

N

Tables Tools GISTools Help -‘

-

AdA Daintc +n 3 Raarh Ar QA

-

] Drescription

“ Geometric Data

= E)

RAS

Tools GISTools Help

RS Drescription :
12.99 @ I_

File Edit Options View Tables Tools GISTools Help [ ] B [msiom
“ Geometric Data =
Tools Ei\rerh Stnorage g_n_ Spt:tmp RE @ Description'[ File Edit Options View Tables Tools GISTools Help r\l< p— —
] eac rea ann. ion : it storage area connections
Eite, | —=—| @ p=a 7 | (X729
Tools | Riwer |Storage | S.A. Pump . Fil Edit Opti Vi Tabl
Junct. Edimrsoos Reach | Area | C Station| | B2 @ Description | | T'c SOt Uphions - View lables
@ ——| 12.99
Junct Tools | River Stnorage S Pump
Tis L " Reach rea .| Station
Section (] Editors ——| @ [
Crozs et
Brdg/Culw Sectiorn ®
= dﬁeser\.fclir Crozs
Inlire Brdg/Culy Section
Structure /‘\ = %\ ) \_\_z_a’
w’ eservoir
ol H Inline Brdg/Culv
eral Struct
Structure g@/ ‘\ =
wl Inline
S';Eg’{lile Structure
_I Lateral
Stnorgaage Structure
Y S “I
3t 2" Reach Storage
Do you want to connect the upstream end of this reach to storage| [ Sterage B firea
, -
b=
Storage
Spt:tmp / Firea Conn,
ion [FEFY
Yes 95
Pump
HTah Station
— e | Parar. o>
i HTah
Picture Pararm.
o]
Wigy
Picture
o]

0.5721, 0.9

K|

|Select Reach paint ar junction ta mave.

0.6130, 0.8569

|

|Select Reach paint ar junction ta mave.

1.0028, 1.209

-|

P

0.0448, 1.1939
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Stage-Volume Curve

-

Storage Area: Sayers Res Velume Elevation Relationship.

= | 5 S |

£.1] Table |
TDD: Legend J
p——
VolElev
6801
650 1
£
c ]
=]
6401
= 4
]
!
6201
600§
I LA ————— —— — T — I
0 50000 100000 150000 200000 250000
Volume (acre-ft)
K1

Storage Area Editor
Storage Area: |Sayers Res ﬂ ﬂ ﬂ = 20Flow @
Connections and References to this Storage Area
X5 R5=82303
(" Area times depth method Area (acres)
Min Elew:
{* Elevation versus Volume Curve
Elevation Volume Curve
First elevation must have zero valume
Elevation |'l.-'nlume (acre-ft) | =
 1|s83. 0. J
__2[588. 0.01
3|s80. 20,
4592, 80.
_5 594, 150,
6396, 360,
7|58 750.
__8{a00. 1390,
_'3 602, 2180,
_10{a&04, 3030,
£ 606, 4010,
_12)608. 5100,
E 510, 5300,
14|s12. 7540.
E 514, 9150,
_16)616. 10350,
E 518, 12750,
18|620. 14840
ﬂ 622, 17130.
Il 20|624, 19660, ﬂ
oK | Cancel |
L
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Storage Area Inflow

-
A& Unsteady Flow Data - PMF Event for SA Medel

ESREER=)

-
A& Unsteady Flow Data - PMF Event for SA Medel

ESREER=)

File Options Help

Boundary Conditions I Tritial Conditions |

Stage Hydrograph I

Flow Hydrograph |

Stage/Flow Hydr,

Apply Data |

Rating Curve |

Mormal Depth

I Lateral Inflow Hydr. | Uniform Lateral Inflow | Groundwaterlnterﬂowl

T.5. @ate Cpenings I Elew Controlled Gates |

Mavigakion Dams

1B Stage/Flow |

Rules I

AdA Brundary Condition Location

I
o
(=N
=)
[#2]

Add Storage Area ... | )

Add SA Connection ... |

N B

Add Pump Station .. I

Select Location in table then select Boundary Condition Type

River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 31454 IS |T.5. Gate Openings
2|Bald Eagle Cr. Lock Haven 80720 Uniform Lateral Inflow
3|Bald Eagle Cr. Lock Haven TaE65 Lateral Inflow Hydr.
4|Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr.
5|Bald Eagle Cr. Lock Haven 66041 Uniform Lateral Inflow
6 |Bald Eagle Cr. Lock Haven 28519 Lateral Inflow Hydr.
7|Bald Eagle Cr. Lock Haven 1 Lateral Inflow Hydr.

8| Bald Eagle Cr. Lock Haven -1867 Maormal Depth

File Options Help

Boundary Conditions I Tritial Conditions |

Boundary Condition Ty,

Stage Hydrograph Flow Hydrograph

Stage/Flow Hydr,

Apply Data |

| Rating Curve |

Mormal Depth Lateral Inflow Hydr.

Uniform Lateral Inflow

| Groundwater Interflow |

T.5. Gate Openings I Elev Controled Gates |

Mavigakion Dams

| 1B Stage/Flow |

Rules I

Add Boundary Condition Location

N B

AddRS ... | AddStorage Area... | AddsA Connection... | add Pump station . |
t Location in table then select Boundary ndition Type
River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 31454 IS |T.5. Gate Openings
2|Bald Eagle Cr. Lock Haven 80720 Uniform Lateral Inflow
3|Bald Eagle Cr. Lock Haven TaE65 Lateral Inflow Hydr.
4|Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr.
5|Bald Eagle Cr. Lock Haven 66041 Uniform Lateral Inflow
6 |Bald Eagle Cr. Lock Haven 28519 Lateral Inflow Hydr.
7|Bald Eagle Cr. Lock Haven 1 Lateral Inflow Hydr.
8| Bald Eagle Cr. Lock Haven -1867 Maormal Depth
Storage /2D Flow Areas i
1|Sayers Res Lateral Inflow Hydr,

Initial internal water surface elevations set

Initial internal water surface elevations set
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