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Optional Capabilities

* Multiple Plan Analysis

* Cross-Section Interpolation

* Mixed Flow Regime Calculations
* Flow Distribution Calculations

* Inline Weirs and Gated Spillways
* Flow Optimizations

* Others




Multiple Plan Analysis

Project File: filename.pt;j

Geometry Data | | Geometry Data | | Geometry Data Steady Flow Data
filename.g01 filename.g02 filename.g03 filename.f01
Y
Plan 1 Plan 2 Plan 3
filename.pO01 filename.p02 filename.p013
Run File 1 Run File 2 Run File 3
filename.r01 filename.r02 filename.r03
Y l Y
Output File 1 Output File 2 Output File 3

filename.o01 filename.o002 filename.o03




. .
Cross-Section Interpolation

May Be Needed When:

e Change in velocity head is too large

* Better model friction losses

* Prevent the program from defaulting to critical depth
* Generate a smoother plot of the water surface profile



Cross-Section Interpolation
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“_ Geometric Data - Trinity River with Initial n values —
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Tools  GISTools Help

X5 Interpolation

Channel Design/Meodification ...
Channel Modification (original)...
Graphical Cross Section Edit ...
Channel Bank Station Locations ..

Cross Section Points Filter ...

Lateral, Inline, Connection Weir Profile Filter ...

Fixed Sediment Elevations ...

Pilot Channels ...

Ineffective Areas

Mannings M Set Channel to Single value ...
Vertical Datum Adjustment

Reach Connectivity ...

Reach Order for Computations ...

Reach Order --> Find loops that prevent backwater solution ...

Flow Roughness Factors ..

Seascnal Roughness Factors ...

83029684.52, 2132754.51

Interpolation within a Reach

Within a Reach h
Between 2 X5's ...

X5 Interpolation by Reach

River: |Trini1:y'

Reach: |LEW_DC

Upstream Riv Sta: | (All RS)

Downstream Riv Sta: |{.ﬁ.ll R3)

Maximum Distance between X5's:

Cut Line GIS Coordinates

Led Lo Lef e

100

{* Linearly interpolate cut lines from bounding X5's @
(only available when bounding ¥5's are Georeferenced)

(~ Generate for display as perpendicular segments to reach invert
{wil be repositioned as cross section data is changed)

Decmal places in interpolated Sta Elev:

Delete Interpolated XS's

0.00 -

Interpolate X5's |

Close

Enter max distance between interp XSs.




fie . ,
Ll Interpolation between 2 XS's
(S]]

== X5 Interpolation - Modified Geometry l [S] |wwfiSem| = XS Interpolation - Modified Geometry
=| Upperrivsta: |11 - ﬂﬂ

ﬂ Upper Riv Sta: |11 - ﬂ ﬂ River: |Criﬁ|:al Cr.
ﬂ Lower Riv Sta:  [10 Reach: |L.I|:||:|Er Reach j Lower Riv Sta:  [10
Distance Between XS's  [125

Reach: |U|:||:uer Reach
Distance Between X5's SO0
j |Maximum Distance {ft]j |125

j |I'~"Iaximum Distance l[f't]j "

River: |Criﬁ|:al Cr.

Dec places in interp Sta Elev: |D.DD

Dec places in interp Sta Elev: |D.DD
Cut Line GIS Coordinates Cut Line GI5S Coordinates
@ {* Linearly interpolate cut lines from bounding X5's ﬂ
{only available when bounding ¥5's are Georeferenced)

{* Linearly interpolate cut lines from bounding XS's
{only available when bounding ¥5's are Georeferenced)

(" Generate for display as perpendicular segments to reach invert

{will be repositioned as cross section data is changed)

(" Generate for display as perpendicular segments to reach invert
{will be repositioned as cross section data is changed)
| \E = Delete Existing Interpolated ¥5's | |

ﬂ lﬁ Interpolate New XS's

Interpolate New X5's

Close |

Close |

Delete additional interpolation cords

Enter max distance desired between interpolated sections.




Adding Additional Master Cords

-

= X5 Interpolation - Modified Geometry

TR ™ T = XS Interpolation - Madified Geometry

| =] S

=

River: |Criti|:a| Cr.

Reach: |Upper Reach
Distance Between X5's

~| Uppermivsta: |11 - ﬂﬂ
j Lower Riv 5ta: |10

River: |Critin:a| Cr.

Reach: |U|:||:|er Reach ﬂ
Distance Between X5's

Upper Riv Sta: |11 v|ﬂﬂ
Lower Riv 5ta: |10

125

500
-]

Dec places in interp Sta/Elev: |D.DD

Dec places in interp Sta/Elev: |D.DD

Cut Line GIS Coordinates
{* Linearly interpolate cut lines from bounding X5's
{only available when bounding X5's are Georeferenced)

" Generate for display as perpendicular segments to reach invert
{will be repositioned as cross section data is changed)

pad

ﬂ |I'~"Iaximum Distance {ﬁ]ﬂ 125

Interpolate Mew X5's

Cut Line GIS Coordinates
{* Linearly interpolate cut lines from bounding ¥5's
(only available when bounding X5's are Geareferenced)

" Generate for display as perpendicular segments to reach invert
(will be repositioned as cross section data is changed)

|I'~"Iaxirnum Distance {Ft]j |125

Interpolate New X5's

Delete Existing Interpolated X5's | |

| | N Xl

Close

Close

Interp 3 xg's between "10" and "11"

Create additional interpolation cords




Interpolation between 2 XS's

== X5 Interpeolation - Base Geometry Data

crivcalcr |

Reach: |Upper Reach ﬂ

River:

Distance Between X5's

| >

Upper Riv Sta: |11 - ﬂ ﬁ
Lower Riv 5ta: |10
500

Dec places in interp Sta/Elev: |D.DD ﬂ |I'~"Iaximum Distance {ft]j |

Cut Line GIS Coordinates

{* Linearly interpolate cut lines from bounding X5's
(only available when bounding X5's are Georeferenced)

(" Generate for display as perpendicular segments to reach invert
(will be repositioned as cross section data is changed)

L

Interpolate Mew X5's

== X5 Interpeolation - Base Geometry Data

River: |Criﬁ|:al r..

Reach: |Upper Reach
Distance Between X5's

| .

j Upper Riv 5ta: 11 - ﬂﬁ
j Lower Riv Sta:  [1p

|125

Dec places in interp Sta/Elev: |D.DD

Cut Line GIS Coordinates

i* Linearly interpolate cut lines from bounding X5's
(only available when bounding X5's are Georeferenced)

i~ Generate for display as perpendicular segments to reach invert
(will be repositioned as cross section data is changed)

j |Maximum Distance {Ft]j |125

Delete Existing Interpolated X5's | |

L X

Interpolate Mew X5's

Close

Close

Interp 3 xs's between 10" and "11"




Adding Additional Master Cords

= X5 Interpolation - Base Geometry Data

Reach: |L.I|:-per Reach

| pod

200

Dec places in interp Sta/Elev: |D.DD

Cut Line GIS Coordinates

{* Linearly interpolate cut lines from bounding X5's
{only available when bounding ¥5's are Georeferenced)

" Generate for display as perpendicular segments to reach invert
{will be repositioned as cross section data is changed)

Va4

j |I'~"Iaximum Distance {f't}j 125

Interpolate Mew X5's

wver: [CECTOMM ~| voerrvsa [ <] 4|1
j Lower Riv 5ta: |10

Distance Between X5's

== K5 Interpolation - Base Geometry Data O *

j Upper Riv 5ta: 11 - ﬂ ﬂ
j Lower Riv 5ta: |10
Distance Between X5's |-_|25

ﬂ |Maximum Distance {Ft]j |125

River: |Crih’|:a| Cr.

Reach: |Upper Reach

Dec places in interp Sta/Elev: |D.I]D

Cut Line GIS Coordinates

{* Linearly interpolate cut lines from bounding ¥5's
{only available when bounding ¥5's are Georeferenced)

i Generate for display as perpendicular segments to reach invert
{will be repositioned as cross section data is changed)

Va4

Delete Existing Interpolated X5's | | Interpolate Mew X5s

Close

Close

Create additional interpolation cords

Create additional interpolation cords




Cross-Section Interpolation

CAUTION: Automatic interpolation should not be used
as a replacement for required cross-section data!
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Mixed Flow Regime

e Subcritical Flow
e Supercritical Flow

* Mixed Flow




Specific Force Equation

2 2
M = ﬁlQl | A1Y1 _ ﬁZQZ | AZYZ
gA, gAa;
where

f : momentum coefficient (i.e. Boussinesq coeff.)
() : discharge
A : area
g . gravity
Y : water depth from surface to area centroid



Mixed Flow

Elevation (ft)

Mixed Flow

Plan: Mixed Flow Plan
Mixed Reach

Crit PF 1

_-_

Ground

2000
Main Channel Distance (ft)

1000 1500

2500

3000




Flow Distribution Option

* Allows the user to see the Fle Tpe Options Help |
amount of flow, and the flow =~ =~ EEE—- > | S S
VelOCItyI In dlfferent parts Of Inline structure - Example 12 Plan: Gated Spillway 1/15/2025 E
the cross-section

* Only for plotting; not used for e
calculations e

* Distribution computed on : —
conveyance only; no lateral e
mixing _.__

* Increases the size of the output 4y - S ‘

Station (ft) A




_Geometric Data - Gate Geometry with 3

| N\ Tools

L

Setting the Flow Distribution Locations

Cross Section Table Properties

Junct.
@

Cross
Section

Structure

File Edit Options View Tables Tool River: |Nittany River w| [Selected Area Edt Opons
River | Storage | 2D Flow | SA/2D Reach: |Weir Reach =] | Add Constant... | MultiplyFactor... | SetvValues... | Copylnvert | ResetDefaults |
Area Area Conn
= | & | & |mid | Cos echonrlotie fr e arrntrown e e
RS Chan Min StartngEl | Increment | Points(20-500) | LOB ROB Nittany River Weir Reach  60.1 4
1]60.1 -13.5 -13 1 52 SE 5 “ re [Tegena
2|59.5 -16.2 -15.7 1 54 5 5 e
3|58.8 -18.9 -18.4 1 56 5 5 1‘\ -:%';;
4|58.05 -16 -15.5 1 50 5 5 0] | —
5|57 317 31.2 1 72 5 5 - : -
6] 55.86 -30.4 -29.9 1 69 5 5 v S
7|54.5 -52 -51.5 1 91 5 5 ] -
853.1 -25.3 24.8 1 63 5 5 o
9|52.2 -16.1 -15.6 1 52 5 5 _
10]51.2 24 -23.5 1 61 5 5 o
11[50.8 -20.5 -20 1 55 5 5 g 0
12|50 -18.6 -18.1 1 50 5 5 L
13]49.3 -16.3 -15.8 1 50 5 5
48.5 -24.1 -23.6 1 55 5 5 01
-20.9 -20.4 1 52 5 5 l
-19.3 -18.8 1 50 5 5 {
-26.5 26 1 57 5 5 4] s =
-21.2 -20.7 1 52 5 5 \_J
-17.3 -16.8 1 43 5 5
-34.2 -33.7 1 65 5 5
-27.2 -26.7 1 58 3 3 oo 1200 1400 1800 1800
-26.2 -25.7 1 57 5 5 el O .
-33.4 -32.9 1 66 . SEl~] g JJ
OK | Cancel |

-0.1787, 0.3057




Plotting Velocity Distribution

= Cross Section

File
River:

Reach

Elewation ()

Opticns | Help

Zoom In
Zoom Previous
Zoom Cut

Full Plot

Pan

Animate ...

Plans ...
Profiles ...

Vanables ...

Velocity Distribution ...

View Interpolated X5's
Labels ...

Lines and Symbols ...

Set Temporary Scale ...

Set Persistent Scale ...

Grid ...

Zoom Window Locatian ...

Font Sizes ...

— | X

e
: =141

Existing Conditions 5/20/2019
lary - XSec 12

— f——]

0 [

[Tt}

4 Legend
p——
Ground
*
Bank Sta
200 1000 1200

=

Velocity Distnibution Options

v Plot Velocity Distribution

Options
{* Maximum Range Per Plot
{ " Set as Persistent Range

Minimum Velodty
Maximum Yelocty

Interval Increments

2k Cancel

[




sl

Velocity Distribution Plot

== Cross Section - O *
File Options Help
River: |Critiu:a| Cr. j AL N | + 2 Reload Data
Reach: |U|:u|:uer Reach ﬂ River Sta.: |12 jﬂﬂ
Critical Creek - Example 1 Plan: Existing Conditions  5/20/2019 J
Upstream Boundary - XSec 12
133[|j Legend
WS 100 yr
1 —
18257 0 ft's
] 2 fils
—
L 4 fils
132[!: g fi's
]
= g ft's
= ] —
2 1215 10 ft's
B o —
o 12 ft/s
w —
] 14 ft/s
i —_—a
151”. Ground
*
Bank Sta
18057
0 200 400 500 200 1000 1200
Station (ft)




Cross-section Editor with Flow Distribution

== Cross Section Data - Gate Geometry with 3 Gate Groups — 0O X

Exit Edit Options Plot Help

e = Apply Data | \ﬁ;‘lv + .l Plot Options [~ KeepPrevXSPlots ClearPrev | W PlotTerrain (f availat
Reach: |Weir Reach _v| River Sta.:{60.1 v il ll Infine structure - Example 12 Plan: Gated Spillway  1/15/2025
Description |60. 1 = —I 60.1
<.036 "'l= 036 =L" 036'|
Del Row | InsRow | Downstream Reach Lengths 404 ! ' ™ —
ege
Cross Section Coordinates LOB Channel j —
Staton | Hevaton || I3160- 3160. 3160. 3] EG PF#7
o0 75 || EETe— o) | T Y (N Y.
2| 1002 38.5 LOB Channel ROB 20: 3.0 ft's
3] 1005 38.9 0.036 0.036 0.036 & f 3.5 fis
41028 39 - ] ——
5| 1069 27.5 Main Channel Bank Stations = 10 4.0 fi/s
Left Bank Right Bank % 3 4.5 ft's
6] 1091 24.3 » _ SN _
7| 1116 26 |1116. |1656. 01 5.0 fs
] —
8| 1128 3 2 ] 5.5 fiis
9|1134 0.5 Contraction Expansion 101 i
10( 1140 -6 0.1 0.3 1 *
11{1146 -10.5 L' 20+ =
oot - 1000 1200 1400 1600 1800
Station (ft)
JSelect river for cross section editing )

19



| File Type Options

H Flow Distribution Output

Help

River: lNittany River

;I Profile: |EE:2!

Reach |Weir Reach

LIRS’

|s0.1
Nittany River

Weir Reach RS: 60,1

Flow Distribution Output

| 3] #pian: [3groups

Profile: PF#1

— X ] - - X
3 = - F | @|n || 8] oss =
;l IC:\...\Manual\3.6 L- Overview of Optional C VInline \NIT.prj Ql

iC:\...\Manual\3.6 L- Overview of Optional

\Inline\NIT.p01

Errors,

Warnings and Notes

Pos | LeftSta Right Sta Flow Area W.P, Percent Hydr Velocty | Shear Power
(f) (ft) (cfs) (sq ft) (f) Conv__ |Depth(ft) | (ft/s) | (b/sqft) | (b/fts)
1|Chan | 1116.00 1170.00 359.58 529.62 |48.95 7.19 12.34 0.68 0.01 0.01
2|Chan | 1170.00 1224.00 904.95 959.14 4.11 18.10 17.76 0.94 0.01 0.01
3|Chan | 1224.00 1278.00 850.45 924.64 54.19 17.01 17.12 0.92 0.01 0.01
4|Chan | 1278.00 1332.00 758.93 864.64 54.36 15.18 16.01 0.88 0.01 0.01
5|Chan | 1332.00 1386.00 ©640.66 779.89 54.16 12.81 14.44 0.82 0.01 0.01
6|Chan | 1386.00 1440.00 537.74 701.54 | 54.05 10.75 12.99 0.77 0.01 0.01
7|Chan | 1440.00 1494.00 394.85 583.24 |54.14 7.90 10.80 0.68 0.01 0.01
8|Chan | 1494.00 1548.00 284.69 478.99 54.05 5.69 8.87 0.59 0.01 0.00
9|Chan | 1548.00 1602.00 188.76 374.29 54.03 3.78 6.93 0.50 0.01 0.00
10

K:\.. Wanual\S 6 L- Overview of Optional C

K\ W

River: v

Warning:

The conveyance ratio (upstream conveyance divided by downstream conveyance) is less than 0.7 or greater than
1.4. This may indicate the need for additional cross sections.

Select Profile

Reach

EG.
Vel t
w.s
Crit’
EG.
QT
Top
vel1

HiE Cross Sectlon Output

. File Type Options

o

Help
Cross Sections
Culverts
Bridges
Multiple Openings
Inline Structures
Lateral Structures
Storage Areas

A/2D Connections

Pump Stations

\Inline \NIT.g01

e e

Leng’

Flow Distribution in Cross Sections
3160.00 | W‘E%a_(ﬂle -

' .(ft, I
Min Ch Fl () |

-12.8n | Ghaar flhica )



CAUTION

* Flow distribution varies vertically and horizontally (3-D problem)
* HEC-RAS Steady Flow is a 1-D model

* No lateral mixing - Flow distribution is based on area and wetted
perimeter of each flow slice (using fewer slices is generally better)

* Not actually representative of hydraulic calculations
UNLESS the XS discretization's match



Inline Structures

| = Inline Structure Data - Gate Geometry with 3 Gate Groups - O X
|

| File View Options Help

| River: |Nittany River

LI Apply Data

_v| River sta.:|41.75

| +m|

=1 31

Reach: |Weir Reach

| _Geometric Data - Gate Geometry with 3 Gate Groups
} File Edit Options View Tables Tools GISTools Help

Upstream X5: __41.76 | Upstream channel length: 90 (ft)

Description |In|ine Weir and Gated Spillway - J
| \TJools River Storage | 2D Flow | SA/2D BC Reference| IC Reference| 20Area | 20Amea | Pump RS Description
Reach Arez Area Conn Lines Lines Points | Points |BreakLines Magnn | Stati " - .
- = @ | € piEms J J 1 > 4 Cﬁn 7H I_ Pilot Flow |0 Breach (plan data) I Rules (unsteady data) I
. Junct. #.60.1 All Culverts: INO Flap Gates ;I
| i Inline structure - Example 12 Plan: Gated Spillway 1/15/2025 j
Cross
Section
Gate L nd
Brdg/Cul 1l i
= ol Ground
": ::r:ar Culyvert Ineff
v @
SLateral E Bank Sta
tructure. 493 o Htéet g
Storage o |/_’ g ]
Area Weir Reach Outlet | & 07
TS ]
o = .
i 10]
G ;
Spt,#np 0 200 400 600 800 1000
' Station (ft) .
HTah 3 -
Param. J J
o
icture 36 RS b
o |, | »

1.0360, 0.7794




Weir/Embankment

o Inline Structure Data - Gate Geometry with 3 Gate Groups

|

| File View Options

Help

| River: |N‘rttany River

LI Apply Data

Reach: |Weir Reach

Upstream X5: __41.76 I Upstream channel length: 90 (ft)

Description

Pilot Flow

All Culverts: |No Flap Gates

_v| River sta.:[41.75

|ln|ine Weir and Gated Spillway

o

Breach (plan data

Weir /
Embarkment]

—_
=
—
| =
k=]
®
=
o
w

ucture - Example 12 Plan: Gated Spillway

11572025 j

Legend
R
Ground
—
Ineff

@
Bank Sta

Station (ft)

=l

\Edit inline structure description

Inline Structure Weir Station Elevation Editor

Width
20. 50.

Clear | DeIRowl InsRow| Fllter...l

Weir Coef

3.95

Edit Station and Elevation coordinates

Elevation -

1J.S Embankment 55

Station |

1|0 13.5
2|57 13.5
3|61 9.5
4] 190 9.5
5| 194 13.5
6| 1000 13.5
7

]

|2. D.S Embankment SS |2.

—Weir Data
Weir Crest Shape
" Broad Crested
{* Ogee Spillway Approach Height: 24,
Design Energy Head: 3. ..
oK | Cancel |

\Enter distance between upstream cross section and deckfroadway. (ft)




Gate Editor

w Inline Structure Data - Gate Geometry with 3 Gate Groups

|
Help

iFiIe View Options
River: INittany River

v}

Apply Data

|+ |

Reach: IWeir Reach

Upstream X5: __ 41.76 | Upstream channel length: 90 (ft)

_v| River sta.:f41.75

=1 31

Description

Itnline Weir and Gated Spilway

Pilot Flow IO

Breach (plan data) ..

= £l

- | Rules (unsteady data) ... I

All Culverts: INo Flap Gates

‘Weir /
Embarkment

Jr—
Gate

Inline structure - Exam

Legend
— -
Ground
Ineff

@
Bank Sta

Elevation (ft)

Outlet

400
Station (ft)

200

"800

"800 1000

I

N

Inline Gate Editor

Gate Group: [EERYCENNNE | 8| 1| |7 %4 x| Baf

Gate type (or methodology): |Radia[

=)

kEdit inline structure description

M

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

~Radial Gate Flow Weir shape: Iogee LI
Radial Discharge Coeffident (0.6-0.8): IO.S
Trunnion Exponent: IO. 16 = -

i ient: I 91

Opening Exponent: 0.72 Wi CoetRdent
Head Exponent: fo.62 Spilway Approach Height: [14
Trunnion Height [10 Design Energy Head: |10 ...

—Submerged Orifice Flow
Orifice Coeffident (typically 0.8): |0.8

Head Reference: |Si|| (Invert) LI

—Geometric Properties
Height: |10 Width: |30 Invert: |0 ) .
—Opening GIS Data: Opening #1 }
T ¢ Openings: [5 Length: 0 pe'
Opening Name | station | GIS Sta X | y

_1|Opening #1 220 1]

2| Opening #2 255 2

_3|Opening #3 290 3

_4|Opening #4 325 4

_5|Opening #5 360 5

6 6

— — v

_7] «| [
Individual Gate Centerlines ... | oK | Cancel | Help |
A




Gate Editor

* Up to 10 gate groups each with
up to 25 gate openings

* All gates in each group must be
identical

* Gate type
* Sluice (i.e. vertical lift)

e Radial (i.e. tainter)
e Overflow (closed top)
* Overflow (open air)

* Weir type
* Ogee
* Broad crested

| Gate Group: ILeft Group

' _ Radial
Weir Shape: ]093@ Overflow (dosed top

Inline Gate Editor

I 2 =

Gate type (or methodology): |Overflow (open air)
Sluice

Weir Flow Over Gate

Qverflow (open air)
User Defined Curves

3.91

Weir Coefficent:

.Inline Gate Editor

| Gate Group: ILeftGroup ﬂ ﬂﬂ U| ':tgl X

Gate type (or methodology): lOverﬂow (open air) Ll
Weir Flow Over Gate
Weir Shape: Ogee L‘
Broad Crested

Sharp Crested
| e Coeficent S S

25



Gate Types

Radial Gate

R

Sluice Gate

26



Sluice and Radial Gates

a.k.a Vertical Left Gate a.k.a Tainter Gate
Sluice Gate Radial Gate

1K

S~

lfﬁf{f.‘r’f’//r’f]

Broad Crested Spillway Ogee Spillway Crest




Setting the Gate Opening

35 Steady Flow Data - 7 Flow Profiles - o X
File Options Help
Descri Undo Edits = ‘
Enter, Copy Table to Clipboard (with Headers) ditions ... | Spillway Gate Openings
B Delete Row From Table I — Gate: [ 1
River: Delete All Rows from Table ... Add Multiple... | Desc. [Inline Weir and Gated Spillway 2 Gote groupe: 13—
Delete Col Profile) F Tabl :
Reach et Clirna [Proie) From e \dd A Fiow Change Location | Gate Group | # Openings | Gate Ht [PF#1 PF#2 PF#3
 leecedflows. (9 |#Open [Opentk [#Cpen |Opentt |3 Open
R Edit Profile Names ... [PF#3 ]PF#4 ]PF#S [PF#G I Left Group 5 10 0 0 2z 3 g
1|N , 20000 30000 40000 50000 Contey Growp |5 10 3 3 = = >
Set Changes in WS and EG ... i 10 0 v 3
Observed WS ...
Observed Rating Curves (Gages) ...
v Gate Openings ... I
Optimize Gate Openings ... Enter the number of gates opened for profile 1 J
Gate nitial Split Flow Optimization (LS and Pumps) ..
nline and Lateral Structure Outlet TS Flows...
dit S L
[ — torane Area Flevatinns A




Culverts at Inlet Structures

~w Inline Structure Data - Gate Geometry with 3 Gate Groups - O X
File View Options Help
River: INittany River LI Appl 3 | +.|
Reach: IWeir Reach LI River Sta.:|41.75 L.l i] ﬂ
Upstream XS: __41.76 I Upstream channel length: 90 (ft)
Description Ilnline Weir and Gated Spillway - _J
Pilot Flow |0 Breach (plan data) ... | Rules (unsteady data) ... I
All Culverts: INo Flap Gates ;l
Em\afa‘igﬂim Inline structure - Example 12 Plan: Gated Spillway 1/15/2025 _‘J
Gate . Legend
1 —
w Ground
Culvert Ineff
"4 :
—_ Bank Sta
E
Qutlet = 1
-2 .
vl | B
Outlet | « ]
TS ]
_I: -101
_20.......,......... —r—r —
0 200 400 600 800 1000
Station (ft)

e

29



Notes

v Inline Structure Data - Gate Geometry with 3 Gate Groups - (W X
File View Options Help
River: |Nittany River | | + ﬂl

* Not applicable to steady flow e Sccwii: =00

. Upstream Xs: __41.76 | Upstream channel length: 90 (ft)
i O u t I et R a t I n g C U rve Description |In|ine Weir and Gated Spillway J

Pilot Flow |0 Breach (plan data) ... | Rules (unsteady data) ... I

¢ OUtIEt Time Series All Culverts: INoFlapGates L‘
* Rules

Embaikment Inline structure - Example 12 Plan: Gated Spillway 1/15/2025 J

Gate 30

. i Legend
* Breaching - —
v c Ban: Sta |
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®
=13
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Cross-Section Layout
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Cross-Section 2
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Cross-Section 3
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Inline Weir Editor

= Inline Structure Data - Gate Geometry with 3 Gate Groups — [l >
File View Options Help
=0 ol [ittany River - | + ﬂ|
Reach: |'|."'.I'Eir Reach j River Sta.: |41.?5 j ﬂ ﬂ
Upstream X5: 41.75 | Upstream channel length: 20 (ft)
Description |In|inE Weir and Gated Spillway J
Pilot Elow ||:| Breach (plan data) ... | Rules (unsteady data) ... |
all Culverts: |Nn Flap Gates j
i . , . J
Embaikmeit Inline structure - Example 12 Flan: Gated Spillway
Gate =0 Legend
H _._
IEI o0 Ground
= » Ineff
Culvert | £ ] A -
v 5 1a Bank Sta
B
[I -
Outiet |
RC
| i =107
Outlet =0 , : . . -
|T5 0 200 400 800 200 1000
Station {ft)
K3 -
Select the river for inline structure editing




Weir/Embankment

Inline Structure Weir Station Elevation Editor

%M

Clear | Del Row | Ins Row | Filter. .

Edit Station and Elevation coordinates

Station | Elevation -
1[0 13.5
2157 13.5
3|6l 3.5
41190 3.5
3| 194 13.5
6] 1000 13.5
7
A 5}

1.5 Embankment 55 IE- 0.5 Embankment 55 IE-

—\Weir Data

Weir Crest Shape
™ Broad Crested
* Dgee Spillway Approach Height: 24,

Design Energy Head: 3. Cd .. |

K, | Cancel

IEnter distance between upstream cross section and dedsfroadway. (ft)




Gate Editor

Inline Gate Editor

Gate Group: I vlﬂﬂ ggﬂ

Gate type (or methodology): IF'.adiaI
—Gate Flow

=]

Weir Flow Over Gate Sill (gate out of water)

—Radial Gate Flow

Radial Discharge Coeffident IU.

8
Trunnion Exponent: 0.15

Opening Exponent: IU.?E
Head Exponent: IU.GE
Trunnion Height

Weir Shape: IDgee
Weir Coefficent:

Spillway Approach Height: |14
Design Energy Head:

—Submerged Crifice Flow
Crifice Coeffident (typically 0.8):

=
bs
=

o ]

=]

3.91

Head Reference: ISiII ({Invert)
—Geometric Properties
Height: Illi?I Width: ISU Invert: IU )
—QOpening GIS Data _
Opening Centerline Stations # Openings: IE Length: E
Opening Mame |  station | GIS Sta & ¥ ¥ .
_1{Opening #1 220 1]
__2{Opening #2 255 2]
3| Opening #3 290 3
_4{Opening #4 325 4
__5|Opening #5 3a0 5]
=] =]
p— e -
5 Bl [~

Individual Gate Centerlines ...

QK Cancel

| Help |




Setting the Gate Opening

5= Steady Flow Data - 7 Flow Profiles — O >

File ' Options Help

Descri Undo Edits J Apply Data |
Enter, Copy Table to Clipboad (with Headers) nditions .. |
B DclteRowFrom Table L
River Delete All Rows from Table ... Add Multiple. . |
Read- Delete Column (Profile) From Table dd A Flow Change Location |
Ratio Selected Flows ...
- N Profile Mames and Flow Rates
R it Profile Names .. PF=3 PF24 PF25 PF26
1(M 20000 30000 40000 50000

Set Changes in W5 and EG ...

Observed W5 ...
Observed Rating Curves (Gages) ... Spillway Gate Openings
. Gate Openings ... N Sl Nittany River Weir Reach 41,75 1t
Optimize Gate Openings ... Desc.  [inline Weir and Gated Spillway # Gate groups: 5
ot Initial Split Flow Optimization (LS and Pumps) ... Gate Group | # Openings | Gate Ht |PF#1 PE=2 PF=3
Inline and Lateral Structure Qutlet TS Flows... (ff |#Open |OpenHt [#Open |OpenHt |#Open
m ot Area Elevati Left Group 5 10 0 i] 2 3 3
=" Orage Area Hievations .. Center Group |5 10 5 5 5 5 5
Right Group 5 10 0 i] 2 3 3
3
oK Cancel
Iinter the number of gates opened for profile 1




Conveyance Calculations

. X Steady Flow Analys.is- . = X
File Options Help
. L. Plan: Encroachments ... ID: |3 aroups
° HECZ approaCh IS the DIVIded Conveyance Calculations ... N 5 ﬂ
Channel Method with Sl .
subdivisions to set to stations © CriicalDepth Output Opion)
@ Critical Depth Computation Me
* Usually not good except for T Flow Optimizations
. L ol . [~ + Check data before execution
simplified cross-sections .t *
Set Log File Output Level ... "
@ View Log File ... —
| Enter View Runtime M HECBA
[ 1 1 1 1 1 ] )
E : i E : i i : i E E E ﬁ gt:Nreaks in n:aluesd?nlze —
I " etween every coordinate poin e
‘\”1 E m, E N3 E Ny i Ns i Ng i ny i Ng E Ny E Mo E”11' T concel |
1 ! 1 ! l 1 L 1 I 1
1 H H I I I I H I
A1:'\=A2P2:A3P3EA4P4:ASE Ag P :A7=A8PSEA9P9 :A10P10:;PA11
Py ——¢—___oF:| i P; g——0——0— 1
i !
I |
I 1
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Friction Slope Method

* Average Conveyance (default): Fle Options el

2 Plan: Encroachments ... ID: |3 groups
Sf — Ql QZ Conveyance Calculations ... -

Kl +K2 Friction Slope Method ...

Set Calculation Tolerances ..\

Critical Depth Output Option .

I
L

* Average Mean:

Critical Depth Computation M

Flow Optimizations ...

- Sf1+Sf2
S¢ x

v Check data before execution

Set Log File Qutput Level ...

View Log File™
‘ ' HEC-RAS
View Runtim

5 “ Select Friction Slope Method for Steady Flow |

S f 1 Sf 2 {* Average Conveyance (Default for Steady Flow and Unsteady Bridges)
(" Average Friction Slope (Default for Unsteady Flow Cross Sections)
(" Geometric Mean Friction Slope

H NIEWFEEEY:

Geometric Mean:

" Harmonic Mean Friction Slope

o Harmonic Mean: | " HECS Slope Averaging Method

" Program Selects Appropriate method

S_' ZSf 1Sf 2 I‘ Help ... | m Cancel
SF1tSf2

\h
|
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Lateral Structure

" Lateral Structure Editor - Lateral Weir with Full Looped Metwork — O >
File View Opticns Help
= Spruce Creek - Apply Data I + ﬂl
Reach: |Upper River ~| HwRrs: 1150 -] 4|1
Description |Latera| Weir and Spillway in Upper River J

Plan Data
HW Position: IF!.ight overbank ;I IVCthimization .| Breach... |

Tailwater Connection

Type: IDut of the system ;I
Weir Length: I 100,00
Centerline Length: nfa
Cwerflow Computation Method 20 Boundary
" Normal 2D Equation Domain % Use Weir Equation | Irl_ Usze Velocty Centerline GIS Coords. .. I
All Culverts: INu Flap Gates LI Terrain Profile ... I
Structure Type:IWeirfGatestulvertstiversinn Rating Curves ;I Clip Weir Profile to 2D Cells... I
wfeir A . "
Embakment HW connections based on XS channel length's J
Gate 1188. 1108. 1028,
IEIH 207 L n Tegend
W [—]
B854 Lat Struct
Culuert =
v Ground
£ 807 *
— = Bank Sta
INETSI0N =
RC ' TE] D |:| |:|
=
@ 4 L ]
w 70
Qutlet
TS a5
60 . T . T ,
50 100 150 200 250 200

Station {ft) .
A F

[elect the river for inline structure editing 40




Lateral Structure Optimization

* Flows at lateral structures is a function
of the water surface which is a
function of the flow

e Optimization iterates until flow and
stage converge

* If optimization is off, the lateral flows
are calculated based on the backwater
and will be overestimated

| & Steady Flow Analysis

File Options Help

; Plan:

1
o

AR ghane

Encroachments ...

Conveyance Calculations ...
Friction Slope Methed ...
Set Calculation Tolerances ...

Critical Depth Output Option ...

Critical Depth Computation Method ...

Flow Optimizations ... N
Check data before execution
Set Log File Output Level ...
Viewse Lo Eila

Vie Steady Flow Analysis - Flow Optimization Options

ID: |3 groups

IS

Led Lo

Junctions Lateral Structures I Reach-Storaqe Areas | Pumps |
River Reach RS Optimize
1|Beaver Creek  [Kentwood 54 LSl IV :

OK

| Cancel |
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Flow Optimizations

* Occur at split flows:

* Stream junctions

* |terates to match the EG at
downstream XS’s of junction

e Lateral structures

 Starts with zero flow and iteratively
reduces flow until convergence

* Reach-storage areas
* To match user specified elevations

* Pump stations

=~£ Steady Flow Analysis
‘ File Options Help

{ Plan: Encroachments ...

Conveyance Calculations ...
Friction Slope Methed ...

ID: |3 groups

Led L]

—Flot Set Calculation Tolerances ...
0
(: Critical Depth Output Option ... —
£ Critical Depth Computation Method ...
~Op' Flow Optimizations ...
[T « Check data before execution b
Set Log File Output Level ...
View Log File ...
View Runtim| Steady Flow Analysis - Flow Optimization Options
Junctions Lateral Structures | Reach-Storage Areas | Pumps |
River Reach RS Optimize
1|Beaver Creek  |Kentwood 54 LSj I :

Cancel

42




Initial Split Flows

* Steady Flow Data editor

7

5= Steady Flow Data - High flow
File Options Help

Descri Undo Edits
Enter| Copy Table to Clipboard (with Headers)
| ] Delete Row From Table
River: Delete All Rows from Table ...
Readk Delete Column (Profile) From Table
- Ratio Selected Flows ...

R Edit Profile Names ...

-
=)

Initial Split Flow Optimization (LS and Pumps) ...

[

Set Changes in WS and EG ...
Observed WS ...

Observed Rating Curves (Gages) ...
Gate Openings ...

Optimize Gate Openings ...

L
-
w

Starane Area Flevatinone

T

Inline and Lateral Structure Qutlet TS Flows...

[
Add Multiple. .. I

\dd A Flow Change Location |

Profile Names and Flow Rates

Initial Lateral Flows and Pump Flows

apply Data

Location

Beaver Creek Kentwood 5.4

Get Spiit Flows from Output ... |

ok | cancel |
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Calculation Tolerances
Standard Step Method =T - o

) Wa ter Surfa Ce tOIeran Ce Plan: incroachmenctsl... ’ 10: |3 groups
onveyance Calculations ...

 Compared with difference between computed Fricton Slope Method ..
and assumed water surface elevations |

» Critical depth tolerance

« Minimum difference tolerance

- If max iterations, compared with best L] v Checkidonbefore ecoin
(i.e. minimum) error solution g File Output Level .

1S

J L]

Set Calculation Tolerances ... N

Critical Depth Output Option ...

Critical Depth Computation Metho

g ad

Flow Optimizations ...

View Log File ... | HEC-RAS = |

° % iew Runtime f
Brldges and Culverts e e —

» Flow Tolerance Factor o a—— T

« Multiplied by total flow and compared to flow error [ QIS Re—- E

| Maximum difference tolerance (.1 - 1.0 ft) l-30
Optimizations e e B
+ Maximum Iteration in Split Flow [Es==———l - |
* Flow Tolerance Factor in Wier Split Flow | ok | [ cantl | [oetmis | | Fep ||

| 4

« Maximum Difference in Junction Split Flow
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