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Common borders. Common solutions.

HEC-RAS has been developed for the U.S. Army Corps of
Engineers.

Download from
http://www.hec.usace.army.mil/software/hec-
ras/downloads aspx and foIIow installation instructions

R
" ) HEC-RAS 4.L0 - InstalShield Wizard =5
Destination Folder
Click Next to install to this folder, or dick Change to install to a different
- US Army Corps of Engineers Install HEC-RAS 4, 1.0 to:
A ABOUT NEWSLETTERS SOFTWARE PUBLICATIONS TRAINING VISITORS LINKS CONTACT C:\Program Files (x86)\HECIHEC-RAS|4. 1.0\ |
U
L D package includes - :umentation, a xal le Projects. .
Known I @ JAS 4.1 Setup Package (49.7 MB)
Bug Rep Bperating Systems:
= desXPVba ind 7, both 32-bit and 64-bit
Suggesto
Demo
InstallShield
< Back ][ Next > ] [ Cancel
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HEC-RAS performs one-dimensional hydraulic calculations for a full network
of natural and constructed channels

Capabilities of HEC-RAS:
Hydraulic Analysis
Data Storage and Management
Graphics and Reporting
RAS Mapper
HEC-RAS 4.1(among others...new Mapper
and Sediment Transport Model)

This software is free, widely used and scientifically accepted
Large documentation on its use and technical background
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Structure of HEC-RAS
Creates and saves project files(.prj file)

Each project includes:

1. Unit system (SI/US customary)

2. Geometry (XS, bridges, weirs, etc.) (.g file)

3. Flow Data (steady, unsteady) (.f file)

4. Plan data(combination of flow/geometry to use for the
analysis) (.p file)
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Main HEC-RAS Window....start from scratch

Hwcws o I

File Edit Run View Options GI5Tools Help

2 =

Al 5 |2 Nl
Project: | | g
Plar: | |

Geametny: | |

Steady Flow: | |

Unzteady Flow: | |

Dezcriphion : || - B |U5 Cusztomary Uitz

Set Unit System (can be done later too)

|1.n

. TR

View | Options | GIS Tools

Help

Program Setup

Select Units System

Default Parameters " US Cugtomary

¥ Suoztemn International (Metric System)

Iv Set az default for new projects

k. Cancel
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All main functions
from this menu
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Common borders. Common solutions.

How to Create and Save a New Project (.prj) (can always be
done later on too). Go to File and select New Project.

T Epm—

File Fdit Bun Wiew Ontions  GIS Tools  Heln

Mew Project ... || “?’

Open Project ... =l
r = | - S ,
= New Project - -
Save Project . - - a &
. Title File Mame Selected Folder Default Project Folder | Documnents
Save Project As ... [Test_ived Test_iivet pi g4Black_Sea_Floods\HEC_Fts
(=T

I Rename Project Title ...
Delete Project ...

Project Summary ...

Import HEC-2 Data ...
Import HEC-RAS Data ...

Generate Report ... l
Export GIS Data ...
oK | Cancel | Help | Create Folder ... | |Q o j

Export to HEC-D55 ...
Export Geometry and Results (RAS Mapper] ...

Restore Backup Dota " | IMPORTANT: Set units now if not already done!!!!

Debug Report (compress current plan files) ...

|Set drive and path, then enter a new prajsct title and file name.

Exit Pl: Technological Educational Institute of Kentriki

Session: Flood Hazard

edonia, Civil Engineering & Geomatics & Surveying .
i ey ngineering Department, Greece. Assessment Methodologles




CROSSBORDER
COOPERATION

Black?a

Project funded by the
EUROPEAN UNION

Common borders. Common solutions.

How to create and work with Geometry Files (.qg)

B HEC-RAS 410 ‘ i -~ - ==
~—-H

File Edit Run View Options GISTools Help
J HF AR

= =
ul_*'lm

AEEER |

&z  (Geometric
;g|us Customar 5 data

i - window
AN BBt dht e

must be SAVED....
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Common borders. Common solutions.
The first thing in geometry is to create a reach (...one or
more intersecting reaches)

¢ Geometric Data LA aw w T q_‘".i.“.‘j—_'lﬁl‘ =

File Edit Options View Tables Tools GIS Tools Help
54,

=[] Prote

to

“_Geometric Data L A W l¢$ l':' 5] | S B
File Edit Options View Tables Tools GISTools Help | o |
o R e | & [ S| P | gy [osserpion: < draw

e @y | |<ZH

Junct, J

L]

Cross

Sectior

=Y { ! |
Brdg/Culs

nline

uuuuuuuuu

=

— N
== | Click to create a reach
='| from upstream to down

=2
ug
®

0.6002, 0.0743

=y Then insert river and reach
name and click ok

Double click to finish
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Dealing with geometry and Cross Sections

Cross sections define the channel geometry

Cross sections (among other parameters) define the channel slope

Cross sections are defined by Station(x) and Elevation (y)

Overbank stations differentiate channel and floodplain characteristics
Manning n coefficients define resistance to flow

Expansion and contraction coefficients define energy losses associated
with velocity head changes between cross sections

Ineffective flow areas can store but not convey water downstream
Obstruction areas block flow completely

Levee elevations confine flow to channel until the levees are overtopped
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“{_Edit and/or create cross sections

Common borders. Common solutions.

Cross Section data input.

File

Edit Options View Tables Tools

GIS Tools

Help

CROSSBORDER
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Vertical Vanation in n Values ...

Toolz | River |[Storage | $.A. Fump RS A = d
) Reach | Area Conn. | Stati Description : | b Plat '
i | iy | W ]
e
e  Cros:Spction Data- peogy W T W E=REER
= Cl | Ck Nere andg Bxit |dif|[Optiens] Plot Help |
= " Add a new Cross Section ... Ad d 5 Plats Clear Prev
Brdgftulu R ET] ReacH’]1 Copy Current Cross Section ... a n eW C ro S S
| o\ Desciiption Rename River Station ... S ect I O n
| Stl,ﬂl,'c':s,e "% Del Bow Delete Cross Section ...
2 —_—
SLateraI = mﬁf Adjust Elevations ... --—’ﬂ
tructure =)
Adjust Stations 3
1 Adj M l2)
. storage \ _ 2 Adjust n or K values ... ROE
rea —
—i Skew Cross Section ...
prezloen _5| Ineffective Flow Areas ... Fight Bank No Data for Plot
=@ 3 e
I — Levees ..
Purmp _ 7
Siditgm B Obstructions ... @g‘
3 Add a Lid to X5 .. E spansion
HTah 10 I
Faram. R Add Ice Cover ...
| view == Add a Rating Curve ...
Picture
| = Harizontal Variation in n Values i
M Horizontal Variation in K Values
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Cross-sectional data are
set from left to right
looking downstream

Distance to next
downstream cross section

-

1 = Cross Section Data - geoml

). g—————*

1
r

CROSSBORDER
COOPERATION

ESHESIES)

» e N

Ewit  Edit

River: | ag_anarg ﬂ

Options  Plot  Help

T (S5

Don’t forget to click on Apply Data
for your XS to appear!

Crosz Sechion Coordinates

|| Station | Elewvation

1|0 45.8

4| 5.75 45,32
i | 867 421
: 41347 47
; 386
\ 4l 25.9 4329

| 345 4455

Xand Y of every
point of the cross
section

0.045 0.032 0.045

Main Ck. nel Bank Stations

Elevation {m)

Reach: |1 _| River Sta: |1 I | ﬂﬂ Test_river Flan:
Description | T E| |
Del Row Inz Raw | D'owenstream © 2ach Lengths _: 045 %

Legend

Ground

l|| Edit Station Elevation Data [m]

08/12/2015

Manning

values __! coefficients

( EMPI: Technological Educational Institute of Kentriki

TEl

cawrmac  Makedonia, Civil Engineering & Geomatics & Surveying
Miaia  Engineering Department, Greece.

Session: Flood Hazard
Assessment Methodologies




Project funded by the
EUROPEAN UNION

" Follow the same steps to create all cross

Common borders

downstream cross sections.

® The geometry inrivers (not culverts) is not
uniform so one needs to define all cross sections’
characteristics every time manually. If uniform
geometry occurs though (i.e. structured
channels, culverts) cross sections can be copied.

® Once across section is defined all the options

become available.

Once finished, exit cross section Editor and save
geometry data.
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ions,

Copy Current Cross Section ...
Rename River Station ...
Delete Cross Section ..

eeeee

Adijust Elevations ...
Adjust Stations

Adjust n or Kvalues ...
Skew Cross Section ...

Ineffective Flow Areas ...
Levees ...
Obstructions ...
Addalidto X5 ..

Add Ice Cover ...

Add a Rating Curve ...

Horizontal Variation in n Values
Horizontal Variation in K Values
ical Variation in n Values

Exit Edit [Opt
! +. Plot Optie

Geometry data with many 1

Cross sections added

08/12/2015
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Georeferenced Image files can be inserted only as background in HEC-RAS so
as to overcome the problem of coordinates (the software does not “accept” or
recognize coordinates as a geographic or spatial feature.

¢ Geometric Data - kjhkjh

 Geometric Data - kjhkjh

(<] [=

File Edit Options View Table
Tools| River orage
cf

Editors’

File Edit Options View Tables Tools GISTools Help

Junct.

FEAEIEAL
‘2°- [Add/Edit background Mgtures for the schematic
Cross
Section

\
Insert

0]
=
&
£
o
PG}

picture

= !

tttttttt

it

~Add image file,
check image file
and close

emove ... | Properties ...
%

Computed D ata E wtents:
2R22972.86

Left Extent: 262297286

If the image is not visible

Cross sections may be also added
through a .csv file format

set image computed
extends from schematic
plot extend in view menu

262444572 262444572

S027362.33
B026580.78

Right E=tent:

5027362.33
B026550.74

Top Extent:

Bottomn Extent:

S Curment Wiew “ Set o Computed Eufents

Cancel
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How to work with Flow data
Flow data are the .ffiles
HEC-RAS can compute the following:
Steady flow (constant with time)

Unsteady flow(varies with time)
Quasi-unsteady flow
Regimes(supercritical, subcritical, mixed)
Boundary conditions:
Supercritical-upstream
Subcritical-downstream
Mixed-both

Tel ( EMPI: Technological Educational Institute of Kentriki
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Common borders. Common solutions.

Click here to open the steady flow data menu

1.Set the number of profiles...for different flow rates
- Steady Flow Data e T TE ) @J = @Ig

[ File Options Help '
Enter/Edit Murnber of Profiles (25000 max): | Reach Boundary Conditions ... | /0 g 3. C| | o k on th e
File Edit RNY View Options GIS Tod

Locations of Flaw Data Changes

&8 el ol 0 ] et
- — m Add A Flow Change Location | b u ttO n

Project: |Edit,."Enter steady flow datal

Plan: I o Change b Profile Mames and Flow
G eametny: |QE'3|Tl1

Steady Flow: |

[] HEC-RAS 4.1 w'

River: Iag_anarg
Reach: I'I

Unsteady Flow: |

Description : I

2.Set the flow
rate.... watch

tr?wﬂts

|E dit Steady flow data for the profiles [m34s]
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Common borders. Common solutions.

Decide on and set the boundary conditions...assume if no
other way the condition of flow upstream or downstream

EIREIEIEEN)

= Steady Flow Data
Save the fIOW ile O:tiuns Help —

»/_\\
Data (th @ first AEredt tunberof Pofies 25000 masy [3 @‘ ApplyData |
0 —_—
tl me use the River; Iag_anarg ;I Add Multiple.... |
11 ”
save as -
. Profile Mames and Flow Rates
PF 1 |FF2 |FFa

O ptl on 15967 221.45 260,32

Reach: I'I ;I Rirver Sta.:|1 vl Add & Flow Change Location I

Steady Flow Boundary Co

" Set boundamy for ane profile at a time

@ Set boundary for all profiles

Delete

Friowan WS,

Profile Upstream Downstrean

all

Select boundary condition Location in table and then select boundary condition type|

Steady Flow Reach-Storage Area Dptimization ... | oK Cancel | Help |

[Select Boundary conditian for the upstream side of selected reach.
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Common borders. Common solutions.

Following the last steps unsteady and quasi-steady data can
be created and saved.
Now all the necessary parameters have been created for a
successful run.
Click on this button to perform the analysis-simulation for
steady flow.

File Edit Run View Options

=u — .

el A N
A

E 5

Project: [Test_river ||:I erform a steady flow simulatio n|;:'~.EIan::k_S ea_Floods"HEC_RaAS\Test_river pri

Flar: | |

Geomeatry; |geom? |g:\Black_Sea_Floods\HEC_RASATest_river.gOl

Steady Flaw: [flow1 |g:Black_Sea_Floods\HEC_R&STest_river. f01 I

Unzteady Flow: | |
Drescription | || i D |5| Units |

EMPI: Technological Educational Institute of Kentriki
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On the Analysis menu different .g files, flow rates and regimes may be
chosen. Once they are set click Compute to run the simulation

Ji Steady Flow Analysis

D PN I T

File Options Help

Plar: |Plan 01
Geometry Filz :

Steady Flow File :

Flow Regime
(% Subcritical
(™ Supercritical
" Mixed

Plan Des|

Shart 1D

platanara_junction -

platanara_junction
GEOMETRIAZ

platanara_junctiontest
platanara_junction_parembasi |

Compute |

Select geometry file far plan

Congrats,
you did it!
If computations are successful
the following window appears,
otherwise...

HEC-RAS Finished Computations
Steady Flow Simulation
River: PLATANARA RS 18

Reach 1 Mode Type:  Cioss Section
Profil:  PF1

Simulatiorn: 141

Computation Messages

Steady Flow Simulation Yersion 4.1.0Jan 2010
Finithed Steady Flow Simulation

Task Time
Complets Process 016 sec
Computation messages wiitten to: g:\04_GERAKARDY_PLATANARAS:GerakaroutREMA_PLATAMA

Errors and problems’ reports
appear in this area and everything
should be corrected... then run the .

simulation again

Ctrl + c to copy to the clipboard|

08/12/2015
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This is how the simulation results appear in cross sections,
profile plots and tables.

[ B Hec-RAS 4.10 View Cross sections
File Edit Run View Options GIS Tools

=6 [ = E] Bl=

3D, multiple cross sections

=)

Help

T Dreesswrac o

DSS

[ Black_$

Vol -l
. £
Project: |Test_river ==
: = =3
Plan: PitOions B3| S| I KeepFrevits Piois _Clew Prev I . e
Vi fil View tables o
Geometry: ge: [ ew prO 1es l 10
»ee
Steady Flow:  flo Legend |a:\Black_Sea_Floods\HEC_RAS\Test_river.f01 T e
EGPF 2 y rex
Unsteady Flow: || Wi | @t»ﬁu&
R EG PF 1 : 4000
Description : I|—g - o E”SI Units TR
5 = 2
.‘% GrD.und >t
h—— fenksta L
- Lo
e e |
" 10 20 30 40 s ‘ﬂ:_
Station (m) __"_'_ ey
s
|Resch | River Sta | Profle Tod [MaChE|WS. 1_~loiw.s4|£.ﬁ.emlsﬁ.sn_nq delmﬁl
3/} im i) () [m) wm) | [m/s)
1 18 FFl 3000 14224 14508 14560, 000106 318 1037
1 17 [z 3000 14162 4426 M6 14547 0005135 488 ETE2
1 16 Pl 3000 14100 14361 14361 14483 0005194 488 6760
1 15 PF1 3000 4010 14325 14325 14457 0005031 510 6465
1 14 PF1 100 1BR2 43 14269 000448 391 Bdd
1 1 PF1 3000 13754 14208 14254 000123 310 10652
1 12 FFl B000 1BR MO M0 14229 0D00ON 538 6133
1 1 PF1 1000 135 40D 140D 1475 0005049 53 6168
1 10 PF1 3000 1383 14012 14104 0003284 447 7386
LU B I LUt LU R st Un = on: Fli Hazar
20/10/2014 .LE,I:E,,,,L( Makedonia, Civil Engineering & Geomatics & Surveying Sesslio ood Hazard

MACEDON A
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To map flood extends or to export floodplain results table
data (top width of flow) has to be copied in a text editor or

Xls file.
"B8 Profile Output Table - Standard Table 1 ==
File | Options 5td. Tables Locations Help
Copy to Clipboard (Data and Headings) . PLATAMNARA Heach: 1 Profile: PF 1 Feload Data
Copy to Clipboard (Data Only) Elew| Crit'w S | E.G. Elev|E.G. Slope| el Chnl | Flow Ared] Top widthlFroude # Eﬂ
ot ) | |l | _wim) | i) | 2] || m)
1295 14361 14523 0.013647 E.68 49.4 1.t
Write to Text File ... 1293 14325 14464 000733 g.80 BE. 9 1.
Export HEC5Q 53 Records ... 024 141.24) 14351 0.020471 .01 411 1.k
205 14057 14254 0.001239 310/ 1085 0t
Exit 082 140820 14229 0.005031 5.38 1.3 1.0
= — —— , : o w5371 140,31 141,97 0.009439 E.6E 495 1.
1 10 PF 1 F3000 13636 13885 138971 141.64) 0.014062 7.40 445 1.6
4 143
E
Top width of the wetted crozs section. = 142
— By clickingonthe | AV
The top width of flow has to be v e 'n? on - © : “ o "
. . water surtace line the
related to the first station of the . . 129
: . distance from the first
cross section. That is easy to do S 28—
station is given. 0 2 ¢
from geometry data. - f
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Finally, we need to save the project file we
have been working on....and continue in QGIS
for floodplain mapping.
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Common borders. Common solutions.
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