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Unsteady Flow Data

e External Boundaries required
e Upstream and Downstream ends of the river
* Typically flow or stage hydrograph upstream
e Typically rating or “normal depth” downstream

* Internal Boundaries can be added
* Add flow within the river system
* Define gate operation

* Initial Conditions - at the start of simulation




Unsteady Flow Data Editor

% HEC-RAS 5.0.3 - x|
File Edit Run View Options GISTools Help A, Unsteady Flow Data - PMF Event from HM5 — O bl
~ =1 SED i ] = — HT 5 File Options Hel
R e R e N L s e —
Boundary Conditions | Initial Conditions |
Project: Bald Eagle Creek Example Dam Break Study t::\,. .. workshop35\W3_SUnsteadyFlow.pri S ——
Plan: PMF R h\' el el Tl D Stage Hydrograph I Flow Hydrograph I SkageFlow Hydr, I Rating Curve
: wisting GIS Data Mowv 2006 V... Wworkshop35W 3 _SUnsteadyFlow.g01
Rl R 'E - t Ve p35SWI3_ ¥ a Marmal Depth Il Lateral Inflow Hydr. l niforrm Lakeral Inflow I Groundwater Interflow
Steady Flow: | ! 1.5, Gate Openi | Elevcontrolled Gates || mavigation D | 16 Stage/Fl
.5, Gate Openings ev Controlled Gates avigation Darns ageFlov
Unsteady Flow: PMF Event from HMS h:‘l,. . workshop35YW3_SUnsteadyFlow.ud2 BeDing L 3
Description ; |Thn.=-_ United States Army Corps of Engineers has granted access to the information in this mode! for instructional ~ J I US Cus Pl | FEELET | @ E
Add Boundary Condition Location
Add RS ... I Add SA/2D Flow Area ... I Add SA Connection ... I Add Pump Station ... I
Select Location in table then select Boundary Condition Type
River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 137520 Flow Hydroaraph
2|Bald Eagle Cr. Lock Haven 136945 Uniform Lateral Inflow
3|Bald Eagle Cr. Lock Haven 21454 T.5. Gate Openings
4|Bald Eagle Cr. Lock Haven 20720 Uniform Lateral Inflow
5|Bald Eagle Cr. Lock Haven 76865 Lateral Inflow Hydr.
& |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 Mormal Depth
Storage /2D Flow Areas Boundary Condition
1|193 Lateral Inflaw Hydr.




Upstream Boundary Conditions

* Flow Hydrograph
 Stage Hydrograph
* Stage/Flow Hydrograph

4. Unsteady Flow Data - PMF Event from HMS — a w

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

Boundary Condition Types

Stage Hydrograph | Flaw Hydrograph | StageFlow Hydr, | Riating Curve

Morrnal Depth | Urifarrn Lateral Inflow | Groundwater Interflow

T.53. (3ate Openings | Elery Controlled Gates | Mavigation Dams | IE StageFlow
Rules | Fredipitation | @ M

Add Boundary Condition Location

AddRS ... | Addsa/zD Flow Area ... | Add SA Comnection ... | 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 136543 IIni ateral Inflow

3|Bald Eagle Cr. Lock Haven 31454 T.5. Gate Openings

4|Bald Eagle Cr. Lock Haven 280720 Iniform Lateral Inflow

5|Bald Eagle Cr. Lock Haven 75865 Lateral Inflow Hydr,

6 |Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr,

7|Bald Eagle Cr. Lock Haven 66041 Iniform Lateral Inflow

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

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

IE Bald Eagle Cr. Lock Haven -1867 Mormal Depth

Storage/2D Flow Areas Boundary Condition

1193 Lateral Inflow Hydr,




= Flow Hydrograph

River: Mittany River Reach: Weir Reach RS: 60.1

" Read from DSS before simulation | Select D55 file and Path

File: |

* Read from DSS o

{* Enter Table Data time interval: |1 Hour -
® S I t D SS f' I Select/Enter the Data's Starting Time Reference
e ec I e (* Use Simulation Time: Date: 08APR1999 Time: 12000
| |
(" Fixed Start Time: Date: J Time:
» Select Path
e e C a n a m e I Mo, Ordinates | Interpolate Missing Yalues | Del Row | Ins Row | |

Hydrograph Data

Date Simulation Time Flow -
(hours) (cfs)
o 1 07Apr1999 2400 QQ:00 517357
2 08Apr1999 0100 01:00 5715.45
o E nte r I n Ta b I e 3 08Apr1999 0200 02:00 6605.13
4 08Apr1999 0300 03:00 7835.48
° * 5 08Apr1939 0400 04:00 9397.87
e Select time interval o o
7 08Apr1999 0600 0&:00 13443.47
° a8 08Apr1999 0700 OF:00 15886, 16
g SEIGCt Sta rt date/tl me 9 08Apr1999 0300 0&:00 18575.29
10 08Apr1999 0900 0900 21488, 26
11 08Apr1999 1000 10:00 24586.21
* Enter flow data - or cut & paste — ot
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):

Min Flow: Multiplier:

Plot Data | Cancel |




s

Flow Hydrograph

River: Nittany River Reach: Weir Reach RS: 60.1

" Read from DSS before simulation | Select D55 file and Path |

File: |
Path: |

L]
* Min Flo ]
I W {+ Enter Tahle Data time interval: |1 Hour hd

Select/Enter the Data's Starting Time Reference
{+ Use Simulation Time: Date: |DBAPR1999 Time: 0000

¢ MUltipIier (" Fixed Start Time: pate: | F|mme: [ |

Mo. Ordinates | Interpolate Missing Values | Del Row | Ins Row | ]
Date Simulation Time Flow -
(hours) (cf=s) J
1 07Apr1999 2400 00:00 5179.57
2 08Apr1999 0100 01:00 5716.45
3 08Apr1999 0200 02:00 6605,13
4 08Apr1999 0300 03:00 7836.48
5 08Apr1999 0400 04:00 9387.87
& 08Apr1999 0500 05:00 11273.28
7 08Apr1999 000 06:00 13443.47
8 08Apr1999 0700 07:00 158348, 16
& 08Apr1999 0800 08:00 18570.29
. . . . 10 08Apr1999 0900 09:00 21486.26
* Hydrograph Monitor for Time Slicing T
12 08Apr1999 1100 11:00 27344.32
13 08Apr1999 1200 12:00 31227.15
14 08Apr1999 1300 13:00 34700.03
15 08ADr1999 1400 14:00 38227.28 j

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):

Mir Flow: Multiplier:

Minimurm time step for time slidng (hrs):

0
Maximum number of time slices: 20

Flot Data | Cancel




Downstream Boundary Conditions

4. Unsteady Flow Data - PMF Event from HMS

* Downstream Options:
» Normal Depth
» Rating Curve
P Stage Hydrograph
» Flow Hydrograph

» Stage & Flow
Hydrograph

File Options Help

Boundary Conditions | Initial Conditions |

s

- O X

apply Data |

Stage Hydrograph

Boundary Condition Types

| Flows Hydrograph

StageFlow Hydr,

Rating Curve

Mormal Depth

T.5, Gate Openings | Elev Cantrolled Gates |

IUnifarm Lateral Inflow | Groundwater Interflow

Mavigation Dams

IE Stage|Flow

Rules

| Precipitation

N B

Add RS ...

| Addsaf2DFlow Area... | Add SA Connection ... |

Add Boundary Condition Location

add Pump Station ... I

Select Location in table then select Boundary Condition Type

River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 137520 Flow Hydrograph

2 |Bald Eagle Cr. Lock Haven 136945 Uniform Lateral Inflow

3|Bald Eagle Cr. Lock Haven 31454 T.5, Gate Openings

4|Bald Eagle Cr. Lock Haven 0720 Uniform Lateral Inflow
5|Bald Eagle Cr. Lock Haven Fa365 Lateral Inflow Hydr.

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

7|Bald Eagle Cr. Lock Haven 66041 LUniform Lateral Inflow

& |Bald Eagle Cr. Lock Haven 23519 Lateral Inflow Hydr.

9 |Bald Eagle Cr. Lock Haven 1 Lateral Inflow Hydr.
10| Bald Eagle Cr. Lock Haven Mormal Depth
Storage/2D Flow Areas

Lateral Inflow Hydr.




 Storage Areas are no longer
limited to one lateral inflow
hydrograph boundary (RAS
4.2 Alpha 2).

e Add Storage Area to table
more than one time for
additional hydrograph.

Storage Area Boundary Conditions

A, Unsteady Flow Data - PMF Event from HMS - a >
File ©Options Help %
Boundary Conditions | Initial Conditions | _Apply Data |
il
Stage Hydrograph | Flows Hydrograph I Stage/Flow Hydr, | Rating Curve

Mormal Depth | Iniform Lateral Inflow | Groundwater Interflow

T.5. Gake Openings | Elev Controlled Gates I Mavigation Dams | IE Stage/Flow

Fules | Predpitation | ﬂ E
Add Boundary Condition Location

AddRS ... | Addsaj2DFlow Area ... | Add A connection ... | add Pump Station . |

Select Location in table then select Boundary 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
3|Bald Eagle Cr. Lock Haven F1454 T.5. Gate Openings
4|Bald Eagle Cr. Lock Haven 80720 Uniform Lateral Inflow
5|Bald Eagle Cr. Lock Haven 76365 Lateral Inflow Hydr.

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

7|Bald Eagle Cr. Lock Haven a6041 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
Storage/2D Flow Areas

Lateral Inflow Hydr.

10



Initial Conditions

Requires an initial flow
for all reaches — can be left blank
for dendritic systems

Pool elevation for storage areas can

be left blank

Can change initial flow at any

location

Use system status from previous
simulation (restart file)

r B
5. Unsteady Flow Data - PMF Event for SA Model EENEERT
File Qpticns Help
Boundary Conditions knbﬂlﬂuﬂdlhﬁml —I.C\.ppl\,-' Lraita

Initial Flow Distribution Method

" Use a Restart File Filenarme: | EI
+ Enter Initial flow distribution (Optional - leave blank to use boundary condtions)

Add RS.., |
-@' a

River Reach RS Initial Flow

[y

Bald Eagle Cr. Lock Haven 82303 1065
Bald Eagle Cr. Lock Haven 81914 1000
Bald Eagle Cr. Lock Haven -397 &000

P

L

Initial Elevation of Storage Areas/2D Flow Areas (Optional) Import Min SA Elevation(s) |

[~ Keep initial elevations constant during warmup @l :
Storage Area/2D Flow Area Initial Elevation
1190 535
2[191 537
I 3| 192 546 i
41193 559.7
5|194 595 |
G| 195 615.6
7|Sayers Res 857

Initial internal water surface elevations set I

11



fist |
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

& Unsteady Flow Data - PMF Event for SA Mﬁ-

File [ Dptions] Help

Bo Delete Initial Flow(s) From Table ...
In D55 Pathname Summary Table ...
4 v Internal RS Initial Stages ...

a

Obszerved (Measured) Data

—1 - |

Flow Minimum and Flow Ratic Table ...

Old River Diversion Adjustment ...

pundary condtions)

R 12|

Trmun .-I:IGW

Unsteady Flow Data - Initial Stages

1|Bald Eagle Cr. Lock Haven 22303 1068
2|Bald Eagle Cr. Lock Haven 21914 1000
3|Bald Eagle Cr. Lock Haven -897 &000

River: |Bald Eagle Cr. j

Reach: |Lock Hawven

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

| River Sta.: |82303

Locations and Initial Stages

j | Add an Inital Stage Location

River Reach

Bald Eagle Cr. Lock Haven

Storage Area/2D Flow Area

Initial Elevation

150

191

192

193

194

195

s | [ | s L R

Sayers Res

535
537
546
559.7
595
615.6
657

Initial internal water surface elevations set

12



Computation

|

File Options  Help
Plan : PMF - Froehlich Breach Parameters ShortID  |PMF+FloglichBreh
® CO m p utati O n Ti m e Ste p Geometry File IExisﬁng GIS Data for Dam Break ;I
Unsteady Flow File ; IF‘MF Event from HMS ;I
° H yd ro g ra p h O u t p u t Plan Description : Unsteady Mixed Flow Options ]
[ Programs to Run Exponent for Froude number reduction factor m (m=0): Ih
. "2 Geometry Preprocessor - ) . |DB_
[ ] D eta I I e d O u t p ut W Unsteady Flow Smuation Froude number threshold for eliminating acceleration terms: |0, N
- F!_ ts:dime”t Local Partial Interia Filter
° H H ost Processor
Mixed Flow Regime - Foodoton Maroing 0] == |
. .
— Simulation Time Window - 0s ] ::;
Starting Date: IDIIJ#-NI'S'Q'EI _=| 5 :; | — m=1a
Ending Date: [os1an1999 | Bosl e
) : % 0.4 —m=123
— Computation Settings a3
Computation Interval: 20 Second j Hydrog 07
Mapping Cutput Interval: |1 Howr 3 Detailey( 0.1 I
0.0

0 010202040508 0708 02 1
Froude Number

[~ Computation Level Qutput

DSS Output Filename: |C:\UsersigOheccta\Documents|

[ Mixed Flow Regime {see menu: "Options/Mixed Flnw.

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

e SR s

13



Computation Options

e 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
Max error in water surface solution (Abort Tolerance)(ft): 100 e R 2
Inline Structure flow stability factor (1.0-3.0): 1
Maximum number of iterations (0-40): Ir Weir flow submergence decay exponent (1.0-3.0): 1
Maximum iterations without improvement (0-40): Ii 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 zZi:r::f;i:z:lr:;i:::g;ns:ﬂd?l? when possible. ("~ Pardiso (Optional: May be faster for large interconnected systems)
Mumber of cores to use with Pardiso saolver: All Available -

Cancel Defaults ... |

14




Inline Structures and Gates

15



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
Gate 7207 Legend
| Legend
et Ground
Culvert = 6307 Eﬂn: Sta
v E Eﬁ.ﬂ-
w ]
52017
Cutlet ]
= EIZIIZI-:
b E.E.l:l-lllllllllllllllllllll-llll--lllllll
0 1000 2000 3000 4000 S5000 &000 7000
Station (ft)
KX i
ﬂ Select the river for inline structure editing 16




e Distance + Width < U/S XS
Reach Length

* Weir include top of dam
and spillway

e Weir Coef. used for both
dam and spillway

Weir and Embankment Profile

Inline Structure Weir S5tation Elevation Editor

k.
Width
so 125 3.82
Clear | Diel Row | Ins Row | Filter... |
Edit Station and Elevation coordinates
Station | Elevation -
110, o83,
211700, i
311700, ah7,
412300, ah7,
512300, o3,
o |e980, o3,
7
& ﬂ

1.5 Embankment 55 |3- 5 0.5 Embankment 55 |3- 5

Weir Data
Weir Crest Shape

{_ Broad Crested
(@ Ogee Spillway Approach Height: |11
Design Energy Head: |1III Cd ... |
Ik, | Cancel |

Enter distance between upstream cross section and deck/roadway. (ft)

17




Gates

* Sluice

* Radial

* Overflow

e User Defined Curves

-

Inline Gate Editor

o

Gate Group: |Gate #1

Geometric Properties

Height: |15

Width: |I-"

Invert: |5‘_:.|III

# Openings: |§

Centerline Stations

Station -

_1]5070,

_2{5090,

3

_4

3]

_B]

7

_8]

9

10

11|

= Ad

=1 32| O 23] X| =)

Gate type (or meﬂﬂndnlngy}:lﬂadial
Gate Flow

Radial Gate Flow

Radial Discharge Coefficent
Trunnion Exponent:

Opening Exponent:

Head Exponent:

Trunnion Height

Submerged Crifice Flow
Crifice Coeffident (typically 0.8):

WM

Head Reference: |Center of opening j

Weir Flow Over Gate Sill (gate out of water)

Weir Shape: |E=rnad Crested j

Weir Coeffident:

Ok Cancel

Cam

Help

18



Gate Settings

r ™y
5. Unsteady Flow Data - PMF Event for SA Model ESRIER

File Options Help
Boundary Conditions I Tnitial Conditions | fpply Data | |

Boundary Condition Ty,
I Stage Hydrograph Flaws Hydragraph | StageFlawe Hydr, I Rating Curve |
rormal Depth Lateral Inflow Hydr. | Unifarm Lateral Inflow I Groundwater Interflow |

Rules

|
|
Y Ad d t h e I n | i n e St r u Ct u re T.5. Gake Openings : Elew Conkrolled Gakes | Marvigation Damns I IE Stageii&ﬁ}
Sta ti O n a S a B C I 0 Ca ti O n Add Boundary Condition Location

AddRS ... |  addstorage Area... |  Add A comnection...|  Add Pump Station . |

Select Location in table then select Boundary Condition Type

L] L]
to Specify Gate Settings |
I River Reach RS ition
1|Bald Eagle Cr. Lock Haven a1454 T.5. Gate Openings
|| 2 |Bald Eagle Cr. Lock Haven 20720 n
I 3|Bald Eagle Cr. Lock Haven FGE65 Lateral Inflow Hydr.
4|Bald Eagle Cr. Lock Haven 67130 Lateral Inflow Hydr.
I 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.
: I_S Bald Eagle Cr. Lock Haven -1867 MNormal Depth |
Storage /2D Flow Areas Boundary Condition
i 1|Sayers Res Lateral Inflow Hydr., 1l
|

Initial internal water surface elevations set

19



-
Gate Openings

River: Nittany River Reach: Weir Reach RS: 41.75

EET =] 4 1

Select D55 file and Path |

Gate Group:
{~ Read from DSS before simulation

File: |
Path: |

"| % Enter Tahle Data time interval: IlHuur ;I

Select/Enter the Data's Starting Time Reference
Date: SAPR.1999 Time: EUUU

Date: I—_I Time: I—

Mo. Drdinatesl Interpolate Missing Values | Del Row I Ins Row |

I Hydrograph Data

¥ |Jze Simulation Time:

" Fixed Start Time:

| Date Simulation Time | Gate Opening Height
N (hours) (ft)
1| O07Apr1999 2400 0000 3
2 08Apr1999 0100 01:00 3.23
i 3| O08Apr1999 0200 02:00 3.4947
4 08Apr1999 0300 03:00 3.7
5 O08Apr1999 0400 000 3.93
I &6 O08Apr1999 0500 05:00 4,17
7| 08Apr1999 0800 05:00 4.4
; 3 O08Apr1999 0700 0700 4,63
9 O08Apr1999 0800 03:00 4,87 -

Plot Data oK Cancel

Gate Boundary Conditions

-

Elevation Controlled Gates

River: Mittany River Reach: Weir Reach RS5: 41,75

Gate Group: Left Group

Reference: Based on upstream WS

ol
-
=

Ipstream WS Elevation Reference

Upstream W5 elevation at which gate begins to open:
Upstream WS elevation at which gate begins to dose:

Gate Opening Rate:(ft/min):
Gate Closing Rate:{ftfmin):
Maximum Gate Opening:
Minimum Gate Opening:

Initial Gate Opening (Optional):

10

S
e
—
-
-
e
e

20



Al

Lateral Structures

* Connect to River XSs or to a Sto

 HW Position affects computatic

» Similar options as for an inline s

w Lateral Structure Editor - Existing GIS Data Nov 2006

File View Options Help

~ | + |
=] wwes ﬂﬂ

Breach ... |

£

River: |Bald Eagle Cr.

Reach: |Lm:k Hawven

Description |
Plan Data
j Optimization ... |

HW Position: |Lef't overbank
Tailwater Connection
|Storage Areaf2D Flow Area

Type:

SAJ2DFA:  [Storage area: 194

COverflow Computation Method

" Mormal 20 Equation Domain {(no gates, no culverts) {* Use Weir Equation

=]
=]

All Culverts: |Nn Flap Gates

Structure Type: |'L"u'eir,."Gates,."Cquerts,.’Di'u'ersion Rating Curves

Set SAS2DFA ... || Weir Length:

4227.97

Centerline Length: nfa

Centerline GIS Coords... |

Emllgllae;lkrmfem HW connections based on X5 channel length’s
T 7156 Fos3
Gate Bk Tegend
IEIH S50 4 = Erum
—_— R
o a5 rournd
1 Ld
-
Culvert | € et
g =0
V|
R0
i - m
iversion
RC 500
5-513! L L
D-Iqtsbt o 1000 F] 3000 000 ]
: :- Suarion o

El

EBelect River Station of Lateral Structure to Edit

21



[

Lateral Structures

Lateral Weir Embankment
—\Weir Data —Embankment Station/Elevation Table
I Ilgg Insert Row | Delete Row | Filter... |
Weir Width .
: | Elevat " HW Lateral Structure Connections
Weir Computations: ISEndard Weir Eqn ;I Station Evaton
Standard Welr Equation Parameters i 0. 661,19 | {* Computed Default Weir Stationing ™ User Defined Weir Stationing
2 7.75 060,73 . . — - : —
Weir flow reference: Water Surface Default Computed Weir Stationing User Defined Weir Stationing
I —I - 14.37 653,49 ¥5RSs | Weir Station | X5RSs | Weir Station | =
Weir Coefficent (Cd) |1 4 36.68 655.34  1[74120 ol | |1 ]
3 52.49 65244 _2|73035 1134.64 2
& 77.51 650.26  3|7215 2181.73 3
4| 71394 2306, 148 4
7 37.23 648.67 5|70531 3673.115 5]
Weir Crest Shape:  |Broad Crested | g 140,64 843.17 _ 6|6as539 4439.399 ¢
g 141.97 642,99 7] 7]
10 145,15 642,88 _2 _2
11 186.71 541,23 B BT
12 193.79 540,99 E E
13 203,78 640.62 12 17
14 231.45 039,45 _13] _13|
14 14
15 266,92 534,85 — —
—Weir Stationing Reference 15 15|
MU Dista 0 Unstr . II]— 15 275,19 033.66 " 16) 16|
ISLANCE o Lpstream Aa: 17 293.74 631.14 17| 17
13 320.93 028.73 13| _18]
19 330.05 626,85 — A 1 -
20 350.9 022.54
21 365.67 619,59
HW Connections ... ! TW Connections ... 27 393,19 617.496 ;I
(]9 I Cancel |

22



Lateral Structure

» User Specified Stationing Flow_Path Line
EEAEA
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

23



Reservoir Modeling Options

24



Reservoir Modeling Option

* Model Reservoir with cross
sections

* Cross sections must include
channel information,
especially around dam both

u/s and d/s

 Allows for dynamic routing
of water (sloped water
surface)

25



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

26




Reservoir Modeling Options

U/S Boundary
Hydrograph

~—<
(and Initial Flow) ‘ "
N

nitial Reservoir_y, __| Initial
Stage on XS ,, / SA Stage
= Gate Settings \ \
Initial Flow

Lateral Flow
Hydrograph to SA

27




Connecting a Storage Area

-
“ Geometric Data

mﬁlg

File Options  View

Change Name
.\ Mowve Object

Inline
Structure

Lateral
Structure

q
\

Tables Tools GISTools Help -‘

-

AdA Daintc +n 3 Raarh Ar QA

-

] Drescription

“ Geometric Data

D@gw

View Tables Tools

D@gw

GISTools Help

¢ Edit storage area connections

= E)

Pump
Station

File Edit Options View Tables

Drescription :

RS
@

dﬁeser\.fclir

Tools GISTools Help

Riwer Stnorage S Pump
Reach | Area .| Station
——| @b p—a

RS Drescription :
12.99 @ I_

File Edit Options View Tables Tools GISTools Help [ ]
“ Geometric Data
Tools | River [Storage | sa | Pump L File Edit Options
B "%\ Reach | rea | Conn. Station Rs @ Descnptlon:[
e = B = O <02
Tools | River |Storage | S.A.
et Editors Reach | Area | C
® ——|
Crozs et
Section [}
Crozs
Brdg/Culw Sectiorn
—— dE\eser\.fcur Brdg/Cab
Structure /‘\ =
w’ b Inline
Lateral Structure
Structure w’
_|w Lateral
Structure

RAS

Do you want to connect the upstream end of this reach to storage

i

Storage
reg

'I>

Storage
Frea Conn.

o=@
Pump
Station

5 e
HTah

[

Param.

0.5721, 0.9

Wigy
Picture
o]

K|
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Stage-Volume Curve

-

Storage Area Editor

Storage Area: |Sayers Res

X5:R5=82303
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{* Elevation versus Volume Curve
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Storage Area Inflow

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

ESREER=)
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A& Unsteady Flow Data - PMF Event for SA Model
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File Options Help

Boundary Conditions I Tritial Conditions |

Stage Hydrograph I

Flow Hydrograph |

StagefFlow Hydr,

Apply Data |

Raking Curve |

Mormal Depth

I Lateral Inflow Hydr. | Inifarm Lateral Inflow | Groundwaterlnterﬂowl

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

Mavigakion Dams

1B Stage/Flow |

Rules I

4dA Brundary Condition Location

I
o
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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 81454 IS |T.5. Gate Openings
2|Bald Eagle Cr. Lock Haven 0720 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
& |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

StagefFlow Hydr,

Apply Data |

| Raking 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 ... |  AddsStorage Area ... | AddsA Connection...|  add Pump station . |
ct Location in table then select Boundar ndition Type
River Reach RS Boundary Condition
1|Bald Eagle Cr. Lock Haven 81454 IS |T.5. Gate Openings
2|Bald Eagle Cr. Lock Haven 0720 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
& |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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