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The Basics

Geometry Data.

Flow Data.

Perform Hydraulic Computations

Viewing the Output
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Before you start...
Layout the model

= Extent of study area
= Area of interest
= Boundary conditions

= Section locations and
orientation

@
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Geometry Data - the bas

Cross-section information
Roughness coefficients
Distance between sections
Bridge/culvert data
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Cross Section Locations

Place and measure cross sections when
there is a change in:

Slope

Discharge

Roughness

Channel shape

Control (bridge, levee, weir, etc)
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Cross Section Spacing: Whe

In general:
= Widely spaced for flat, very large rivers and closer for steep small streams
= Very large rivers (Mississippi) on the order of a mile (1600 m)
= For large rivers on the order of 1000 feet (300 m)
= For slower streams on the order of 200 feet (60 m)
= For small creeks on the order of 25 feet (8 m)
= For supercritical reaches, on the order of 10 to 50 feet (3 to 15 m)
= For drop structures, as low as 5 feet (1 m)
= Can interpolate if reasonable (check results)
@ = Not too close (1’, may drop friction loses)
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Cross section orientation

= Very important

= Survey
perpendicular
to flow

= May not be a
straight line
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Reach Lengths - Are th

High flow
Low flows

@
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Survey

= Survey shots must describe the channel and overbank flow
area

= Section should extend across the entire floodplain

= Plot cross-section data, especially electronic surveys
= Take photographs

= Assume modeler has never seen the stream

= Note vegetation changes in cross-section e.g. field, trees,
grass buffer, etc.

= No 3-point cross-sections
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Basic Input - the model

@
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Bridge Surveys

*Profile road and bridge deck

centerline

*Pier width, location

*Low Chord Elevation

*Skew Angle (bridge - stream)
*Bridge opening

7
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Starting HEC-RAS

Double Click on HEC-
RAS icon.
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Shortcut to
[as.exe




Starting a Project Starting a Project
[ Cross Table - |2w del:led output at XS, Culveits, Bridges and Inline Structures . .
e = Select a working directory
ol = Then enter project title and file name
Geometry: | =
Steady Flow: | Op
Uty o] S
Detion: I [..J S e R P
Delete Project... Title File Name Directories
Boject Summay .. [Project it [test pi C:\PROGRA~T\HEC\RAS
Import HEC-2 Data ... o [aY -
. . . Import HEC-RAS Data ... = o
= Establish the Unit first st e :'
= Click on File - New Project OnbupPeps Qaven =
from the main menu to start o : _
- e LSS = e e e | S - :
a project e e [5et aive and paih, then enter a rew project e and le rame.
CAHEC\RAS20\DATANLANGDONImulfin. pri
A at -pii [ !52 II CMI
OV Do
CAHEC\Ras22\D ata\Beavcrek.pri
CAHEC\RAS20\Class\datatdennisND-EX2 pi Yy

Starting a Project Stream Geometry Data

RAS - = To add data, click on Edit and

Start a new project with "test pii" as its file name and "Project title" as its title, in the "C:\PROGRA~1\HEC\RAS\" Directory? Geometric Data
The units system will be set to U.S. Customary but can be changed under the Options menu on the main RAS window.
— @ HEC-RAS - River Analysis System |_ 2] x|
(5] concel Fie [B0] Fun View Oplions Help
: 2 1 ) [ s el 1
= Check the unit system before accepting. P i F““EW”‘ e
= Units can be change before or after the model is Geomety: : :
Steady Flow:
created. Bl T
g'g;"bﬁm: [ (. [0S Customary Urits

the Geometry Editor

@"’ @ button:
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Or, you can click on x(




Stream Geometry Data

= Suggested order of data entry:

= Add River Reach(es) along with any Junctions
(actually, this must be first).

= Add Cross-Section names, elevation-station data, ‘n’
values, bank stations, reach lengths, loss coefficients,
etc.

= Add Road/Bridge/Culvert and/or Weir/Spillway data.
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River System Schematic

To add a River Reach, select

the River Reach button from
the Cross-Section Editor /
Window.

Then add line(s) representing
the schematic of the river(s)
you are modeling. Single click
between each segment of the | |

line. After your last line B

segment, double click to end.

@
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River System Schematic

= Must be added before any other features.
= Draw and connect the reaches of the stream system.

= Draw from upstream to downstream, which will coincide with a flow
direction arrow - generally from top of screen to bottom. Double
click on last point to end.

= Connection of 3 reaches is a junction.

= Can model from single reach to complicated networks. The river can
even split apart and then come back together.

= Can accentuate by adding background bitmap.
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River System Schematic

Select existing River or enter a new
River name (16 Char Max], and enter

= A window then Reach name (16 Char Max).
pops up to allow

you to enter MI 5
= River name




River System Schematic Adding Cross Sections to
Edit and/or create inline structures . RS
. File Edt View Tables Tools
The program then displays ® To add cross-section
. . ) et data, click on the
the river and its name in % “Cross-Section”
blue. The reach name is in % button from the
black. ] 2 - Geometry Data
e ’ Window.
Tributaries and/or % S ) = This brings up the b
additional reaches can be % Cross Section Data o
added to the main reach [y window from where
1 th q ol you choose “Options”
using the same procedure. [ and then “Add a new
e Cross-Section...” Eaddshonsbns I
Horizontal Variation in n Values
., Horizontal Variation in K Values
PG KRR RIS I— Vettical Vaiation inn Values ..
ITc ITc Select river for cross section editing

Entering Cross Section Da

= Enter the cross-section name (it must be a -
) ( HEC-RAS = You can enter a Ext E® Opfons Bot Heb
number Enter a new fiver station for the new lengthy description of River. Isu oictee jv LM’IEI
cross section in reach "Class" the cross-section. Reach: |study reach v | River 5[,;'1 'Iﬂﬂ
Description 1S station a, section 1

Bradford County: Wells Township
M Downstream Corp. Limit

Adding Cross Sections to

= |t must be in numerical order - upstream =

highest number) and select OK.

(W [a]

= Numbering is not related to progressive.

= To add a cross section between two existing oK | Cancel | [
ones, add a number in between. e i Luo i Lranne i nuo
: NZA /A N/A
. i 1053.4
Number can be real or integers. 3 Teos e Channel Bk STaiEns
10545 Left Bank Right Bank
2 1054.4 [109 176
1 1054.3 5 2
1051.3  0.047 Contraction E i
10506 L‘ I0_1 |0‘3
. et Edit Cross Section Desciption |




Entering Cross Section Dat

Cross Section Data - seeley creek FIS study run dated 9 dec87 B3
Exit Edit Options Plot Help

= This is the main Cross- Hteryy| seeelicioel = Aoz |||
Reach: [study reach =] RiverSta: [11 =1 31

Section Data window. Description  [station K 127+00

Del Row | Ins Row | Downstream Reach Lengths

Here you enter the basic L[0B__[ Channel | ROB

. Station [1300 1300  [124982
cross-section data such as 100 -
. . 2|28 LOB__[ Channel [ ROEB
elevation-station data, _3[123 [oo7s  Joos7  Joors
4|163
= Main Channel Bank Stations
reach lengths, ‘n’ values, |21 TeREak Right Bank
. 7| 212 ]200 |219
bank stations, and 8|21 Cont\Exp Coefficients
X X _8[223 Contraction E i
contraction and expansion  |1g]272 1784 +| [os (o7
loss coefficients. | ’
[Edit Station Elevation Data (f)
e Note: Orientation is looking downstream

Entering Cross Section Dat

Cross Section Data - seeley creek FIS study run dated 9 dec87 B3
= There are several options available o ||
to further refine the cross section

data.

= File editing tools

= Geometric transformations and
rescaling tools

Ineffective Flow Areas ...
Levees ...

Blocked Obstructions ...
AddalidtoXs ...

Add Ice Cover ...

Add a Rating Curve ...

Horizontal Variation in n Values
Horizontal Variation in K Values
Vertical Variation in n Values ...

= Editor of blocking, no flow and
disturbances

= Editors and rescaling of roughness

[Edit Station Elevation Data (ft)

Entering Cross Section Dat

Cross Section Data - St Croix EWP revised
Exit Edit Options (Y Help
T | StCroix
Reach: |StCroix

Desciiption  |Sta. 11+30

= A quick visual check of the data is
available through the “Plot Cross
Section (in separate window)“
option.

Plot Profile

R T B

= In ‘x’ the progressive

= In ‘y’ the absolute elevation with

respect to a datum Eie
. v, [EER——] > () o
= Dots show stations Reach: [5G0 =] riversta: [f60 =k
H
- Red dOtS separate channel from St. Croix EWP Plan: m\)d;\ﬂ:dgp;omewry lowered overbank

o

o7 4
banks (left and right) 10

= ‘n’ values display on top o
= Coordinates display as the mouse o
is moved around. L
= ORIENTATION IS LOOKING e
DOWNSTREAM!! =
%

- o
00 600 700 800 900 1000
Stetion (1) >
l s

Elevation (1)

1Tc

1Tc

Entering Cross Section Dat

XSections can be plotted from the editor.

Cross Section Data - St Croix EWP revisad

£y ([ e PioDotiens B P KeepPrevis Piots _CiearPrev |

Reach: [StCroix =] River Sta:[30 j _‘J ﬂ SLONIX BWP  Planimediied geome Ery lovered cmark 10T
Desciipt oo 11+30 River = $tCroix  Reach = StCroix RS =90 Sta. 11430
= f—n—tmfe——m |
Del Row Ins Row | Downstream Reach Lengths Legend
[ 0B | Channel [ ROB N —
Station Elevation 10 10 10 Gro.und
_1[320 105 Manning's n Values 2 Bank Sta
2 400 100 [ LOB | Channel | ROB 1
I 466.03 %.9 0.07 0.03 0.07
4|55 % _ &
[ 5|5737 9% Main Channel Bank lallons g
589 8835 [ LeftBank | RightBank .
—7]s00 8835 573.7 6268.3
8611 8835
9|63 97
Ll]l 800.91 97 -
I awm Ll EC m = LU
St @
[Select river for cross section editing




Entering Cross Section Da

= QOther but present sections can be shown in the same plot.
= |deal to check relative shape and elevation differences.

Cross Section Data - St Croix EWP revised
Ext Edt Oplions Plot Help

iver: [SiCrom 2 L0 [ # | Betosiens [
Reach: [StCiox ] River Sta:[140 ~[# 1] o

Desciption  [Sta. 10+20 I River= StCrix Reach= StCroix RS = 140 1a. 10420

[

\\ —
£ N f o
% _‘

500 400 S0 600 700 800 900 1000
Station (1)
1Tc e o move to next iiver stalion location |

Elevation (1)

Notes on Cross-Section Da

= Location of X-sections within a reach varies with the intensity of the study and
the conditions of the reach

= The choice of friction loss equations will also affect X-section spacing and
predicted flood elevations

= Higher number X-section river stations are assumed to be upstream of lower
number river stations. Slope areas require more X-sections.

= The left side of the X-section, looking downstream, is assumed to have the lower
X values and progress right as the X values increase, (can not narrow the section)

>

@
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Notes on Cross-Section Da

= X-sections should extend across the entire floodplain and be perpendicular to
anticipated flow lines (approximately perpendicular to ground contour lines).

= X-sections should accurately represent stream and floodplain geometry. Put in
where changes occur in discharge, slope, shape, roughness, and bridges.

= Enter X-Section elevation-station data from left to right as seen when looking
downstream.

= Cross-Sections should start far enough downstream to “zero out” any errors in
boundary conditions assumptions (for sub-critical profile). Far from upstream for
super-critical flow. The section of analysis should be farm from boundary errors.

Actual Profile

Study Area

-

~ == Uncertain WS
|

1Tc

Notes on Cross-Section Da

= The left and right channel banks, must be given at a station located in the X-

section elevation-station data set. (Figure shows only right bank)
= Boundaries are fixed, can not reflect changes during a storm (scour deposition).

= X-section endpoints that are below the computed water surface profile will be
extended vertically to contain the routed flows with area/wetted perimeter
reflecting this boundary condition. To avoid this, be certain that the cross section
extends till a place where flood does not occur.

Vertical extension of the section
/endpoint if the water floods it
1

1 &

\ T

1
@‘) X original right bank endpoint Better right bank endpoint

1Tc




Notes on Cross-Section Da

= Consider what is being modeled. The program can
only reflect what is being entered.

For example: unless this hole is blocked, the
model will assume that this area conveys flow
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Notes on Cross-Section Dat

= HEC-RAS has an option to create interpolated cross
sections in a reach or between two sections

River: [StCroix =] Upper Riv Sta: [ETNN =] 4| 1 —
Reach: [§Go% ] LowerFivste: o XS Interpolation - St Croix EWP revised
i 7 River: [StCroi =] UpperRivSta: [30 =~ 31

B [20emapeoss =]
Masimum Distance (1) ¥/ Deletelnterp | Interpolate | Reach: [StCroix =] Lower Riv Sta: o0
Distance BetweenXS's [ [2Decinalplaces 7]
Masimum Distance (f) v [10 Ddetslnlupl

Original \%‘*—'—x /Y
sectlons\l \7\ Interpol.
sections

Close Help

[Select the upper iver staion for interpolation |

Close Help

1Tc Interp 4 s's between "20" and "30"

Notes on Cross-Section Dat

= HEC-RAS has an option to create interpolated cross
sections. It can be used to create more “in between”
sections as long as there are not section singularities.

Geomelric Data - sugar cik fock chute - model adjusted... BI=] 3
Fie Edt View Tables JIERTY Options Help By reach
Wikin a Beach 5 Interpolation .
=8 MMM XS Interpolation by Reach

Graptical Cross Section Ed... = -
Reveise Statioring Data .. River: Bsaayi =

Set Ineffective Areas to Permanent Mode...
Cross Section Points Fiter .. Reach: |wash1 =]

ot ok UpsteamPivSta:  [BIRS) =]
GE G Downsteam RivSta: [@IRS)  v]
Maximum Distance betweenXS's |
[2Decimalplaces =]
Delete Interpolated XS's | Interpolate X5's |
Close | Help |
Enter max distance between interp XSs.
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Reach Lengths

= Measured distances between X-Sections, reported as
distance to D.S. X-Sections.

= 3 distances!!: Left overbank, right overbank, and channel

= They can be very different for channels with large meander or in a bend of
a river.

= A discharge weighted total reach length is determined by HECRAS based on
the discharges in the main channel and left and right overbank segments.

L= I—Iob 6@ + Lch6Ch —i__l—roba"Ob

@2 Qb + 6ch + Qrop




Expansion & Contraction Ca

Contraction | Expansion
No Transition 0.0 0.0
Gradual Transition (default) |0.1 0.3
Typical Bridge Transition 0.3 0.5

= Typical values for gradual transitions in supercritical
flow are 0.05 for contraction and 0.10 for expansions.

= Constructed prismatic channels should have expansion

and contraction coefficients of 0.0
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Ineffective Flow Areas

= Two types of Ineffective Flow Areas :
= 1. Normal where you supply left and right stations
with elevations which block flow to the left of the
left station and to the right of the right station
= 2. Blocked where you can have multiple (up to 10)
blocked flow areas within the X-section

@
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Ineffective Flow Areas

= Ineffective flow areas are used to model portions of the cross-section
in which water will pond, but the velocity of that water in the
downstream direction is equal to zero.

= This water is included in the storage and wetted cross section
parameters, but not in the active flow area.

= No additional wetted parameter is added to the active flow area
(unlike encroachments).

= Once ineffective flow area is overtopped, then that specific area is no
longer considered ineffective.

Commonly used in culverts, near road crossings.

1Tc

Once water surface goes above the esta
then that specific area is no longer cons

Normal
Ineffective

Flows

Once water surface goes above the established elevations of the
block, then that specific area is no longer considered ineffective.

~——
Blocked

Ineffective
Flows

10



Ineffective Flow Areas

Option is from x-section window...

Cross Section Data - St Croix EWP revised

which brings up

River: [ Addanew Cioss Section... Lehise =] e . .
Copy Curent Cioss Sectio... this window:
Rename River Station ... ;Iﬂﬂ S do
DekteCos Secton.. 0

Adiust Elevations ...
Adust Stations » [ @ Normal C Muliple Blocks
Adustnor K values .. Left Right

Skew Cross Section ...

0K |  Cancel |  Defauts|  Clear |

Horizontal Variation in n Values
Horizontal Variation in K Values
Vertical Variation in n Values ...

[Select river for cross section editing |

1Tc

Ineffective Flow Areas

Cross Section [-[O[X]
i) | + |
Reach: [StCroi =] RiverSta: [20 |
St. Croix EWP  Plan: modified geometery lowered overbank 3/5/03 B
River = StCroix Reach = StCroix RS =20 Sta. 13+40
07 ‘l I‘ 07 ‘}
= 4 Legend
%, WS 25yr.
9% 4 WS 100 yr.
T N N PR
€ AN WS 10yr
g _—
% . WS 2yr.
Ground
Think of them as neff
dead storage zones Bank Sta
1
. 0 200 400 600 800 1000 1200 1400
@ Station (t) -
: i | i
1ITC

Ineffective Flow Areas

The plotted x-section looks like this:

[ Cios Scoton Dato St CimEWPrevied —————————— Em|
Ext Edt Options Plot Help
iver: [StCron | LoD [ + | Pletuions (B[ S I Keep Prevs Piots | CleatPiew |
Reach: [StCroix =] River Sta:[20 =1 ﬂﬂ S0 WP Plar: modiied geome Eny lovered cark 10D
Dewvhm ISta 13+40 River = StCroix Reach = StCroix RS=20 Sta. 13440
| — —
Del Row Ins Row | Downstream Reach Lengths H Legend
T el |_L0B | Channel | —
£ Ground
—
- % Ineff
1313 9366 .
7340075 334 Bank €%
_4[571 934 == & &
BEEA a3 Main Channel Bark Stations H
6590 87.2 | LeftBank | RightBank E =
—7|s00 7.2
G 87.2 P
EGE )
10633 938 =
P‘_Aoymat Tneffective Flov Areas
an 40 €0 =W W0 A0 10
o @
IList of special notes for cross section

1Tc

Blocked Obstructions

= Used to define areas that will be permanently blocked out.

= Decreases flow area and increases wetted perimeter when the
water comes in contact with it.

= Two types of blocked obstructions are available - Normal and
Multiple. They are very similar to the Ineffective Flow areas,
except that the blocked areas are never available as water flow

areas.

= Water can get to the off-sides of these obstructions.

1Tc
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the blocked areas are never available a:

Normal
Blocked
Obstruction

the blocked areas are never available as water flow areas.

Multiple
Blocked
Obstructions

The plotted x-

Blocked Obstructions

Option is from x-section window...

Cross Section Data - St Croix EWP revised

e [B AdderenCossSecin. | appyoots [+ which brings up this
Reach: [St ' Bename River Staion... F .ﬂéj window:

Obstructed Areas

: Reach: [StCroix ~] RiverSta: [20 -8t
section looks ' il 1] .
. . St.Croix EWP  Plan: modified geometery lowered overbank  3/5/03
like this: River = StCroix Reach=StCrox RS=20 Sta. 13+40
o7 | | o7 |
s H Legend
——
= WS 25 yr.
9% WS 100 yr.
€ g WS 10 yr.
c il
] WS 2yr.
“;"J 92
Ground
80 .
Bank Sta
88
o 200 400 600 800 1000 1200 1400
Station (ft) =
@ " o
1TC

i [ Chennel” |
St il & Nomal € Multiple Blocks

L s Left Right

5l 00 Station koo 300

BN Obstructons Eb [o4 [

— AddalidtoX5 .. [Bark [ R

: 600 Addlce Cover ...

_8|610  AddaRating Curve .. Cont\Exp Coefficients

ST [ - 0K Cancel Defaults Clear

—olene HorzontalVarision nn Values e | | | |
— Hotizontal Variation in K Values o3
Normal Bla Vertical Variation in n Values ...

[Select river for cross section editing |

1TC

= No water can get outside of a levee until it is

overtopped.
= Simulated by a vertical wall.

= Additional wetted perimeter is included when

water comes in contact with the levee wall.

@

1Tc
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Levees

Levees

The plotted
x-section
looks like
this:

1Tc

[ cossecion ——————— — ——  — mE]
| 'Fle Qptions H
e = 19OV — T
| Reach: [StCroix =] RiverSta: [20 =31
St. Croix EWP  Plan: modified geometery lowered overbank  3/5/03 =
River = StCroix Reach = StCroix RS =20 Sta. 13+40
ke o7 | Je o7 ul
e H Legend
@ WS 25 yr.
96 WS 100 yr.
———
€ g WS 10 yr.
£ e
s WS 2yr.
3 92 —_—
Ground
£
Levee
.
& Bank Sta
= 0 200 400 600 800 1000 1200 1400

Station (1) E
= il

Levees

Option is from x-section window...

Cross Section Data - St Croix EWP revised

S R WhICh brings up this
River: [§] Adda new Cross Secton... ApphData [+ window:

Copy Current Cross Section ...
Reach: [St - Rename River Staton.. =] 41
o ) Crrr—

Enter station and

Station 400 800

Elevation E] IEE]

0K | Cancel | Defauts| Clear |

Horizontal Variation in n Vakies
Horizontal Variaton in K Vaues

I_ Veitical Variation in n Values ..

[Select river for cross section editing

Levees vs. Ineffective Fl

= Are conceptually similar but very different hydraulically

= |neffective flow areas is used where water is present to the left/right
of the ineffective station but the velocity is zero. Volume included in
storage and wetted perimeter calculations but not in conveyance.

(think: ponded area)

= A levee acts as a vertical wall. No water occupied the space to the
left/right of the levee unless the levee elevation is exceeded. The
distance that the levee is in contact with the water is included in the

wetted perimeter calculations. (think: wall)

swc ITC Faculty of Geo-Information Science and Earth Observation of the University of Twente 52
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After entering geometry

Recommend doing this
often as you enter data.

1Tc

Entering Cross Section D

data, it is wise to save it.

Edit existing junctions
IS8 Edit View Tables Tools Help

New Geometry Data
Open Geometry Data

Save Geometry Data As ...
Rename Geometry Title
Delete Geometry Data

5]

Copy to

Import Geometry Data

»

Exit Geometry Data Editor

-
Lateral
Structure:

Enter Flow Data

ﬂ HEC-RAS - River Analysis System
File §2IY Run View Options Help

Stez jow Data

DEEEEENEEEEE

Hydrologic Engincering Center |
US Army Corpz of Engincer.

Enter the Steady Flow Data Editor from the main menu '

[ B3

Proje  Unsteady Flow Data... |aometry

[C:\wes manualiseeleyhseeleyl. pri

Plan: SedimentDeta). | [C:\wes manualseeleyhseeley1.p01
Geomely: [seeley creek FIS study run dated 9 dect? [Ewes manualiseeley\seeley.go1
Steady Flow:  [Flow 01 [Ewes manualiseeley\seeley1 {01
Unsteady Flow: [ [

Project

Dassi . |using FIS geometry

Flow Data button:

@

1Tc

Q]usmwum

Or, you can select the Steady

Flow Data

1Tc

Enter Flow Data

= This brings up the Steady Flow Data Window.
= You can have up to 100 profiles.
= One profile corresponds to one possible flow input configuration for
the system. River geometry does not change for different profiles.
= |.e it brought up 3 boxes when 3 profiles are specified.

Steady Flow Data - trial 1 flows [_[O[X]
File Options  Help
Enter/Edt Number of Profies (2000 mar: |1 Reach Boundary Conditions | sy Dts |

Locations of Flow Data Changes

1wc  [Edit Steady flow data for the profiles [cfs)

14



Enter Flow Data

= Enter the input discharges for each profile in appropriate box.
= Each river and branch require one the same number of profiles.

= In the example, you enter 3 profiles, then 3 boxes appear. For the river
“Test” in the Reach “Main” the 3 input discharges are entered in the

profiles.
Steady Flow Data [_[O[X]
Fie QOptions Help
Enter/Edit Number of Profies (100 max} [3 %memmﬁm | AppyData |
of Flow Data Changes
miver [Tt ]
Reach: [Main | RiverSta: [20.05 ] | Add A Flow Change Location |

RS PE1 PF2
2005 [100 250

awc [Edit Steady flow data for the profiles (cfs)

Enter Flow Data: Bound

= Set the boundary conditions by selecting “Reach Boundary Conditions”
= This brings up Steady Flow Boundary Conditions window. You can set
the boundary for all profiles at once, or separately.

Steady Flow Data
File Options  Help
Enter/Edit Number of Profiles (1 i3

h Boundary Conditions | | £ Daiz |

| Riversta: [20.05

=] _Add A Flow Change Location
Profile L
Steady Flow Boundary Con

@ L) Fll e A A T e |

1Te nter to accept data

Enter Flow Data

User can add flow changes at a certain station along one certain reach.
= Select River Station

= Click “Add a Flow Change Location”, and select the station and enter the added flow
to the reach.

= NOTE: Normally the flow input will be required at least in the most upstream section
of each river branch (program default).

Steady Flow Data - tral 1 flows.

Fie Oplions Help

River [Test -]
Reach: [Man ] e sta: [18 =] _AddA Fow Change Locain

1TC it Steady flow data forthe profies [ofs]

Enter Flow Data

= There are 4 different methods for specifying the starting water surface
at the boundaries in steady flow:
= known elevation: When the elevation of the water is fixed (big lakes or sea)

= critical depth: up and downstream of a critical section, the river branch is
hydraulically separated and independent,

= normal depth: The slope of the water surface is known.
= rating curve: The rating curve at the boundary is known,

| Steady Flow Boundary Conditions
| € Setboundary for all profiles file at a

|
1Tc \Edﬂwnannde&\dbmﬁuym”modwnoﬂe.

Steady Flow HeachiStorage Area I ptimieaton . ] 0K Cancel Help. I

15



Enter Flow Data

= After selecting either the upstream or downstream data box and then

selecting method for providing starting conditions, a window appears

for entering your data.

= Boundary conditions are entered:
= downstream end for sub-critical flow

= upstream end for super-critical

= both for mixed (when in the reach there are both sub- and super-critical sections)

Steady Flow Boundary Conditions

& Set boundary for all profiles

€ Set boundary for one profile at a tine

Steady Fow FeachSiors

1rTc |

Enter Flow Data - Observed W

Steady Flow Data - trial 1 flows
Help
Enve IIUTECERTS

- Delete Row From Table
Delete All Rows from Table ...
Delete Column (Profile) From Table
Rea Ratio Selected Flows ... .
= Edit Profile Names ...

Set Changes in WS and EG ...

Rive

C
Observed Rating Curves (Gages|
Gatelipennas..

Under “Options”, select “Observed WS”
A menu appears. Select River Station
Select “Add an Obs WS Location”

Enter observed elevation.

The observation of the water elevation
must be in accordance with the profile

Reach: [project area

1Tc

] Riversta: [97

Enter Flow Data

= There are several options available in the “Options” window of the
Steady Flow Data window such as changing profile names, applying a
ratio to all flows, etc.

= Make a consultation of the manual for details.

e [T el

£ UndoEdts

[ DekteRon Fiom Table _
Delee A1 Rows fiom Table .. Steady Flow Data - Flow 01

BN " Delete Column Proie)From Table Fie Options Help

Rea B
Enter/Edit Number of Profiles (2000 max}:

-
St Changes inWS and EG ...
Dbserved WS .
Observed Rating Curves (Gages). River: |seeley creek 2
G Gperings Reach: [udyreach =] Aversta:[1
0 oz Gpering

oy ipiizaion (/UG e Pl
5 Eloypions.

1TC

Enter Flow Data - Observed W

= Where do you get observed data?
= Use calibration data - survey
debris lines, mud marks, gage

data, etc

16



Enter Flow Data

= After entering your flow data, it is suggested you save
it to a file.

Steady Flow Data - TR-20 Flow Data, All Events
{8 Options Help

New Flow Data IB_ R
Open Flow Data ... —
ttions of Flow Data Cl
Save Flow Data AS ...

. Rename Flow Title ... )

| Delete FlowData... msm,|zo333

| SetLocation for DSS Connections .. %

-Year

DSS Import ... =i 15

' Exit Flow Data Editor 10218 (27

1 3[Dy Brook Steep 10 76
4| Pocasset River | Johnston Upper 56686 | 51
Rl Dansccal Dicar labunaban | lamar AdQN0 107

1Tc

Perform the Hydraulic

1Tc

Save Project

= After entering and saving the
geometry and flow data, it is
suggested that you save your
project from the main HEC-
RAS File Menu.

= Saving is not automatic in

HECRAS.

= RED NUMBERS while entering

data mean that the data is not

saved yet!!

Exit

@ HEC-RAS - River Analysis System
AEY Edt Run View Options Help

New Project ... P

Import HEC-2 Data ...

Import HEC-RAS Data ...

Generate Repott ...

Export GIS Data ...

Export to HEC-DSS ...

Restore Backup Data »

Perform the Hydraulic Comp

Enter the Steady Flow Analysis window from the main
menu

1Tc

Computations

B HEC-RAS - River Analysis System

[T
Proect

15 2 12 N [ ] 5 = el

Project

US Army Corps of Engineerz
Sediment Analsis .. [CAHEC'RAS \Pocassetspocasiv.pij

Plan: Hydraulic Design Functions .. |feqg [CAHEC\RAS Pocassetspocasiiv.p0l

Geomety:  Batch Mode Processing ... odified [CAHEC\RAS \Pocassetipocasiv.gl1

Steady Flow. TA-20 Flow Data, Al Events [CHEC\RAS \Pocasset\pocasiiv. 01

Unsteady Flow: [ [

D |PocassetRlverWalelshed,Walelshed Management Project - This project is located in the B [US Customary Units

1Tc

or select the Steady ’k
@ Flow Analysis button:
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Perform the Hydraulic Compu

= In the window: you can set flow regime, select geometry and/or flow files, and start the
computations.

= The user must select the adequate subcritical, supercritical or mixed options depending on
the river regime.

= A mistake in the river regime selection can be corrected after understanding the warnings
& graphical output

= ALWAYS SAVE: Under “File”, select “Save Plan As...”

= Create a project title.

= it brings up a window allowing you to enter a short plan identifier, used in printouts and reports.
N Steady Flow Analysis BEB
File  Options Help [Y Steady Flow Analysis
Plan: [BaseData [ Options Help
e e B TETEHECRAS |
Steady Flow File : |Baseﬂwdata gx% IPocaa Enter the short plan Identifier (12
;IW Rm* Plan Description : Save Plan A: Irg.zu char)
O ename Plan Title ... "
Pl ipaciea | e pesciton
C Mixed IEsrols e
Ext |1 974 peak
7 £ COMPOTE " T Mixed
E oK | Cancel |
.l [Enter to compute water surface profiles (£

Perform the Hydraulic Compu

= After selecting the compute button, HECRAS does it’s magic.
= Simulation creates files of considerable size.

B HEC-RAS Hydraulic Computations [_[=]x]
- Steady Flow Simulati

River  Pocasset River RS: 33201.5

Reach:  Johnston Lower Node Type: Bridge

Profile:  10-Year

Simulalion: 4/8 e
s =}

Steady Flow Simulation Version 3.1 November 2002

1Tc

Perform the Hydraulic Compu

= There are several options available for the
hydraulic computations
= User must refer to the manual for details

u Steady Flow Analysis

Plar Emomms Short ID 11974 peak
I; Final Sol Modified
All Events

Ll L«

(]

Critical Depth Computation Method ...
Flow Dptimizations ...
[ Checkdnabelolele: scion ]
Set Log File Output Level ...
[Entei View Log File ...

F
¢ Cilical Depth Output Option...
b
o

1Tc

Viewing the Output

1Tc
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View the Output View the Output

= View Cross-Sections

= Many output formats to view within the view menu:
= plotted cross-sections, = Or, you can select the appropriate button: A
= profiles,
= rating curves c.c. B
= 3D VleWS. River: [Pocasset River S ei@] T 4o
= cross-section Resch: [lohmmon Upper =] Rivesia: [56 =] 3| 1
] profi[e tabular data Pocasset RiverWatershed  Plan: Pocasset Base Model; Final Modified B 3/503 B
U Pkt Rt - NN U 15 505 L1:50 507 4. 0 08 (4G 134 N
= Others o —| o |
1 b Legend
1 : WS 100-Year
Profiles - View profiles 125 WS 10-Year
- 120 WS 1-Year
yusm;;m__. 5 5 e i e e § s Grund
Poect |5 General Profie ot . HEC\RAS\Anacosta 3 hecras data\anacastad pi 2 Bank Sta
Plan: I §:’-;W«_-- - [CHEC\RASVAnacostia 3 hecias datavanacastiad pi7. w
G | SRkl ~ [CAHEC'RASVAnacostia 3 hecias data\anacastiad 012 05
Sy P B Lo e ey [EHECRAS Anacostia 3 heoras datm\anacasiad 1T P
UMMF# I -
Detpion: I Busie Sunmoy Teble rmental [..] [T
Notes 200 400 600 800 1000 1200 1400
DSS Data .. ) I Setion () Jj
1TC 1TC

View the Output View the Output

= See observed water surface profiles when you plot the profile

; -~ = You can plot many profiles at the same time. P
= Plot Profiles | A= pio many prort . =
= Zoom and Pan possibilities for details.
Profile Plot [-[O[X] 00 ; Legend
Elel Qpire  Hop WS 100-Year
Reaches Y [[ Profiles ¥ I ﬂ@ Relosd Data 2
Anacostia (3) Feasibility Study ~ Plan: min12  12/10/99 = 80 —an"d—
f————————— nacostia River Mainsten —————] Qs WS 100-Yesr
= Legend - o s
2 WS 20% 60
o B WS 50% .
g 10 Ground 40
& 5 T R
0 S SRS
20 e R EEER o  R 40
5
o 1000 2000 3000 4000 5000 K X/H\'—
5 L Main Chuljnel Distance (ft) Ll'j 5

4
rc Tc 17400 17600 17800 1




View the Output

Vel Chnl (f/s)

20 40 60 80 100 120
Main Channel Distance (f)

a2
1Tc

View the Output
z

oo

Upstream RS: W@@ F;mw — vl =
- Plot 3-D DownsteamRS: [50 |

Azimuth Angle El
f Single Bridge - E le 2 Plan: P Aeir Method =
V|eW | ingle Bridge - Example an: Press/\Weir Metho o
——
WS 2 yr
. WS 100 yr
NOte' Ground
. Levi
Cross-section Pt
widths should Ground
be consistent inett
for better
presentation.
ITC

View the Output

= Plot Rating Curves for a specified station

Rating Curve =] B3
FEile Options Help

River [DiyBrook @] I L Curve
Reach: [Steep =] Riversta: [T768~ =1 3]t G gotons Hep

: e River: [Dry Brook S xlE] T +w)
River = Dry Brook Reach = Stee RS =1168." “ =
1085 o DI00K Reach = SIeep Togend ] | Aeach [Steep ~] River Sta: [1168; ~1[¥] 2|
1080 ——— ) B
1075 W.S. Elev B_River= Dry Brook Reach = Steep RS = 1168.*
§ 1070 Legend
o 1085 Vel Chnl
w 3
Z 1060 2
1055 z
£ 4
1050 S
T
1045 z
0 100 200 300 400 500 600 700 2
QTotal (cfs)
ol o
"o 100 200 300 400 500 600 700
QTotal (cfs) E
[7) L‘J
ITC

= View Cross-Section Table

River. [seeley creek =] Profe: [175r |
~lrs: [63

016

. | | W.S_Elev () 1121.82 | Reach Len. (i)
Critw.s. )
= Several geometric, B 205 |Howeat
energetic and hydraulic i S
information is available per  hEin | % G
cross section. Tl igms| | a0 | et
| Min ChEI () 117,60 s
Alpha. 113 (Ib/its)
Fretn Loss (ft)
C&E Loss () Cum SA (acres)

1Tc
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View the Output

E Profile Output Table - Standard Table 1

File Options Std Tables Locations Help

HEC-RAS Plan: mod1_River: Mill Creek Reach: project area

Q Total | Min ChEI|W.S. Elev| CiitW.S. | E.G. Elev|E.G. S| Va

cfs) ft

500, 41820 421.76 421.95 0.001703

1 41820 42553 42596 0.001791

7000.00 41820 431.76 43253 0.001766

50000 41803 42159 421.77 0001713
200000 41803 42536 42573 0.001734
700000 41803 43153 43242 0.001767 ;'

reate a Table Heading

L
i e et
. i 1 7
= Under “Options”, select “Define  [me— ‘er  w-  “w- e
Table” to see more variables s 2 2 2 2 .
Delete Column Insert Column Clear All Table Headings

Available Variables

[ Barels ase WS Certer Station_ Conv. Left CREmgy 1
{alpha ta ChStal Conv. Ratio Crit Ervgy 2
fuea R Openfiea  ChStaR Conv.Right  CitErigy3
{area Channel R Open Vel ClvEG NoWr Conv. Total Crit Num
Jhrea Left 1 Sel Method Coef of O Crit Depth CritW.S.
{area Right C&E Loss Conv. Chnl CitE.G. CitW.s. 1
1Tc il | |

@ HEC-RAS - River Analysis System

Generate Reports

= You can select “Generate Inpot HEC 203t .

Import HEC-RAS Data ...

Ge Report
Report ...” from the HEC-RAS Eﬁﬂ;ﬁ?&‘g@._
lestore Data. »
;
main menu. Chepottie  [CAHEC\RAS nlcreekl ep [Asteriks forBoders =]
E’mﬂ
= There are several options ¢ K PnDats ¥ Weinsies
| X FlowData [X Reach Lengths
¢| X Geometiic Data [X Contr. and Expan. Coefficients
i €
available for the report e
123
content. The report generated |gEifeloseid @ vt
™ Culvert Table [ Storage Area
i h (ti [ Vo o oo
can be viewed or the resulting | s Sk
ProfileTables (Summary Output]
file printed. Er e — e
Standard Table 2 2

Output: Errors, Warnings

= Errors: problems that prevents the program from running. The user
must change something.

= Warnings: does not prevent the program from running but the user
should examine and review. The user may want to change some input.

= Notes: provides information about how the program is performing the
calculations, user should review.

Py

Cigbosid | _Piit Fie.. | Close |

1Tc

@ I Summary of Errors, Wamings and Notes
: | | |

g Close Generate Report View Repott

Sample view of the repor

Bl millcreek]1.rep - Notepad
File Edt Search Help

INPUT Al
Description: 86+68
Station Elevation Data nun= 6
Sta Elev Sta Elev Sta Elev Sta Elev Sta Elev
[} 427 160 427 190 397 228 397 318 u27
400 427
Manning's n Values nun= 3
Sta n val Sta n Val Sta n val
-84 100 .035 310 -84
Bank Sta: Left Right Lengths: Left Channel Right Coeff Contr. Expan.
1600 310 8 [ -1 .3

SUMMARY OF MANNING'S N UALUES

River:Mill Creek

Reach River Sta. n1 n2 n3
project area 100 .04 . 835 .04 —|
project area 99.5% .04 .835 .04
project area 99.% .04 .835 -84
project area 98.5% .04 .835 .04
project area 98.% .04 .835 .04
project area 97.5% .04 .835 .04
project area 97.% .04 .35 .6y
project area 96.5% .04 .835 .04

@ project area 96.% .04 .835 .04
< J

1Tc
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Hydraulic Model Accur

= Absolute accuracy: how good is your
data? +/- 0.5 foot

= Relative accuracy: very good
(compare one condition to another)

1Tc

1Tc

End of lecture
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