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Common borders. Common solutions.

HEC-RAS for local scale
Hydraulic Analysis
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Assessment on local scale... WHY?

* Prevention flood disasters in particular locations-sites

» Adjustment of developmental programs regarding planning of
buildings and facilities concerning safety....Safety comes first

 Targeted measures for flood hazard elimination

 Preparedness of authorities dealing with crisis situations in potential
flooding

« Assessment of Flash Flooding by worst-case precipitation scenarios
« Compliance with the EU and National Guidelines and Legislation.

ENPI: Technological Educational Institute of Kentriki
[ 03/12/2015 LHE,,.,;;{ Makedonia, Civil Engineering & Geomatics & Surveying

nnnnn Engineering Department, Greece.




Black §ea

CROSS BORDER
COOPERAT ON W

A SciN®wliatHaz

To Whom It May Concern......7?

 Public Sector, Regional Authorities, Public services etc dealing
with hydraulic analyses, water management, environmental control,
natural disaster assessment, decision making and support systems,
urban planning.....

 Private sector and Construction sector for the correct dimensioning
of hydraulic works

Regional to local.....difference

1. Local scale analysis requires knowledge and experience in hydraulic
analysis.

Multi-purpose use of results. The same results may be used by a
large number organizations and people.

wenoms  Engineering Department, Greece.
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Common borders. Common solutions.

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

e Download from

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

) HEC-RAS 4.1.0 - InstaliShield Wizard (o]

Destination Folder *A
Click Next to install to this folder, or dick Change to install to a different fold A
US Army Corps of Engineers

Install HEC-RAS 4.1.0 to:
SLETTERS  SOFTWA C:\Program Files (x86)\HEC\HEC-RAS'A. 1.0\

IS FocerAs e esidieioned foiiie S TATTiy COS G Engingeis. However, sotware developed ot the
Hydrologic Engineering Center is made available to the public whenever appropriate. Use is not restricted and
indivicuals outside of the Corps of Engineers may use the program without charge. HEC will not provide user
assistance or support for this saftware to non-Corps users. Downloading this software indicates full acceptance of
your responsibility in the use of this program. Please see the dis

ution policy for more details

EC-RAS 4.1:

This setup package includes HEC-RAS 4.1, Documentation, and Example Projects.
Documentation

Knawn Issues

Bug Report

™ WOperating Systems:
Windows XP, Vista, and 7, both 32-bit and 64-bit

Suggestions

InstallShield
Demo <gack | WNext> | [ cancel
Sponsors g
Collaborators

Support Policy

( ENPI: Technological Educational Institute of Kentriki
orcanmaacy.  Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Hydraulic Analysis
« 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

e 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 and technical background on its use

el ( ENPI: Technological Educational Institute of Kentriki
orcanmaay- Makedonia, Civil Engineering & Geomatics & Surveying

wemana  Engineering Department, Greece.
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HEC-RAS. How it was done..... K

Common borders. Common solutions.

File Edit Run View Options GISTools Help

a1 e = A s = P [ A PN
|

o

Project:

Plar:

|
|
Geometny: I
| Steady Flow: I

Unsteady Flow: |
Description : ||

& El I US Customany Units

T ENPI: Technological Educatiom;l Institute of Kentriki
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Dealing with geometFy and Cross Sections

EURCPEAN LINID

» Cross sections define the channel geometry

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

» Cross sections (among other parameters) define the channel slope

* 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

ENPI: Technological Educational Institute of Kentriki
12/11/15 LHEE,”;L{ Makedonia, Civil Engineering & Geomatics & Surveying
uuuuuu Engineering Department, Greece.
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Easy-to- use multiple window Interface

M Geometric Data - kjhkjh

=] (= =] '

Background Pictures on Schematic

File Edit Options View Tables Tools GISTools Hel
Descriph

Toots | River [storage (e | Purp | [ g
Reach | frea Srn. | Station m
Edtors™ | =— =a "

“{_Geometric Data - kjhkjh

File Edit Options View Tables Tools GISTools Help

. Description ‘
Editors’

Tools| Riv Storage | SR Pump RS
Firea Conn. | Station
- p—a P [<725

z
Reach

J‘:C‘f- [Add/Edit background Wgtures for the schematic

Cross

Insert
picture

@

rdo,f Culu

[
g

g
P

— L

262

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

Junct,
[ ]

Cross
Section
el .
N

s

Inline
Structure S

b _J

Lateral
Structure

E==

.
e )

Area Conn. [§

=@

¥ Display Currently S elected Pictures in 5 chematic

Add

Remove

Froperties ﬂ 1

~Add image file,
check image file
and close

Computed Data Extents:

If the image is not
visible set image
computed extends
from schematic plot
extend in view menu

Left Extent: 22297285  2BZZ9T2EE
Right Extent  |2624445 72 262444572
Top Extert  |B0273R233  B0Z73E2.33
Bottom Extent: 5026850 78 02655078
' g i...2et o Computed Exients I
‘ ‘ oK Catcel | |
- E_

T

MACEDONIA
SERAL GAEDEE
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 Import Geometry >*.sdf files from QGIS

” 1 =l =]
Bl B opbens vew Dobler Dook @ Took b
o = ol BN RE | R |osction I e === I | _
I8 |1npart #GIS Format data file - -5
it — =
hd Title File Mame Selected Folder Default Project Folder ‘ Documents
\E::.‘,'.} [#0Ras geomety create o 2M15-0315 CrassProf_Handmade_FINAL st C:\Users\wergos\Desktop\ELENANSCINE THATHAZA31_08_HEC_f
e
=== 22_09_15_r1. RS expart st =T
%“ AN_FAS Geomety 041020155 | 23 Users
- Sy z of Handmade FINAL cdf [l == NN
Edit existino i:actions I 3 Deskiop
: e ; 5 [ EJELENA
Eile 4t Options  View Tables Tools GIS Tools Help 5 N STNETHATHAZ
Pum . E==] {3 31_08_HEC_FiaS
Mew Geometry Data Statiopn RS @ Diescription : = |
Open Geometry Data o [ LGis
e |
v,
Save Geametry Data (¥
Save Geometry Daka 4s ... %%
Rename Geometry Title /1 Project: HEC-RASpresentation? D \PRESEMTATIONYPRESENTATIOM2YHECHAS prasentation. pr
= Wl i
Delete Geometry Data = /
Vi
- pe Title File Name Selected Folder _ Defaul Project Folder | My Documents |
Copy ko Clipboar | | [FerpFrvrpragrs e D APRESENTATIONSPRESENTATIONZ
Prinkt ... 1 Flaw Profiles HE C-R&S presentation. FOT =T
Base Conditions Geametry HE C-RisS presentation. G01 elen
L <ogr FeatureCollection #ml HEC-R&Spresentation.GO1.aml
GIS Format ... HEC-RASpresentation. GO1 ansition %ﬁg‘;ﬁ\jga&{éﬂcﬂdﬂsm
HEC-RAS model HE C-RisSpresentation. GO1.ransitio el
Export Geometry USACE Survey Data Format ... HEC-RASpresentation GO1 ansition |_=d PRESENTATION
T HE C-RisSpresentation. GO1 transition
HEC-RAS Farmat ... . - | i
Exit Geometry Data Editor I I rssPriol POTTEIETH, —> :EEEQ?EEZQ:::EE%
= HEC-Z2 Formak .. ll|Select GIS Fomnat fils g | et madel

Cateral
Structure

Storage
Ared

UMET Geametry Format ...

HEC Stream alignment ...

Mike 11 Cross Sections ...

CSY {Comma Seperated Yalue) Format .
GML Fatmat ...

Storage

Steady Flow Simulation Yersion 4.1.0.Jan
HEC-R&Spresentation2

OK Cancel

HEC-R&S presentation. PO
HEC-R&Spresentation.POT.camp_mr
HE C-RAS presentation. pri
HEC-RASpresentation. RAS export. =
prn\ant@s

LList: of available files

Help | | Create Folder... |

|22 d [vwhossivdata]

[Select Ras file to import

12/11/15
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« Geometry check!!!!

 Add necessary data (banks, levees, obstructions, inefficient areas
etc, Input coefficients.....

Cross Section Data - CrossProf_POINTS4HECRAS

Exit Edit Options Plot Help

Bz |-| j Apply Data |l,‘.__:J + nl Plot Dptions %l " Keep Prev S Plats  Clear Prev I

Reach: |2 =] River Sta[77 -] 41 HEC-RASpresentationz  Plan: 1) Current BN A
Desc[iptinn I - River: |1 vI il g [¥ Edit Interpolated %5's Channel! nh:falues have
alight green
Reach: I[AIIHeaches] j IAI\ Regions j background
Del Row I |rig R I 260 Selected Area E dit Option:
— chion Coodinates LOE Channel ROE ( Add Corstant .. | Multiply Factor.. | ~ SetValuss.. |  Replace.. | ReducetaLChR.. |
Ctation e 250 - Feach ?;EiverStation Fretn nék] | h i1 lnmsn [ n i3
RS R T 22 75 : 0.045
109] 106.545 213.056 T ErEnne = 32 EiS n 0.045
= 240
no[irER 212229 | E 5B 7 " 108
111E109.518 § 211.58 — — < 6[2 72 n 0.045
E 109,504 20777 tain Channel Bank !itatn:uru:z: E 230 ; 2 ;10 n ggig
l 110491 209 998 Left Bank: nght Bank E Az & : 0:045
114]111.477 209.377 0 |625.445 220 J 0 ] n nos
l 112483 208514 ConthExp Coefficient [Steady Flow) ik rotind 1212 5 : 0:045
11E|113.45 207.88 Contraction E xpansian 210 [105 56, 213 89) 13[2 £5 n 0.045
117(114.436 207162 Rl |D.3 u ‘ }g 3 g; n ggig
118[115.423 206613 LI 200 3 B i i — 182 62 : 0.045
oo e i] 100 200 300 400 500 1; g 210 n ggj:
n -
Stati
— = — an Emj oK. | Cancel | Help |

e

Tl ( ENPI: Technological Educational Institute of Kentriki
orcanmaay- Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Common borders. Common solutions.
Flow data Input in flow data window....many profiles-

flows were assessed.

1.Set the pumber of profiles...for different flow rates
F . L s

File Options Help l

Enter/Edit Mumber of Profiles (25000 mas}  [f Reach Boundary Conditions ... | Bppl 3 . CI i C k 0 n th e
i View Options GI5 Tod I d
=& [ X=36 Bl [ Add Mulipe.. | apply data

[ : Reach: |1 | AddA Flow Change Location
Froiect [Eqit/Enter steady flow data I J - | b u tt O n
Plar: Profile Mames and Flow Rates

Geometny: |§BU|'“1
Steady Flow: |
Unsteady Flaw: |

4= Steady Flow Data

River: I ag_anarg

1| ag_anarg

D escription : I

2.Set the flow
rate.... watch
the urﬂ(f

|Edit Steady flow data for the profiles [m34g)

Tl ( ENPI: Technological Educational Institute of Kentriki
orcenmac.  Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Common borders. Common solutions.
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Set the boundary conditions

Save the flow
Data, (the first
time use the
“save as”
option

=] =3 = |

= Steady Flow Data »
File Options Help —
Enter/Edit Number of Profiles (25000 max): |3 (| Reach Boundary Conditions ... Apply Data |

River: Iag_anarg LI Add Multiple...l

Reach: I'I

LI River Sta.:l'l vI Add & Flow Change Location |

Riwer

PF 1 |PF2 |PF3

aQg_anarg

159.67 221.45 260,32

Steady Flow Boundary Conditic

% Set boundary for all profiles " Set boundary for one profile at a time

Auvailable External Boundary Condtion Tepes

Kniown ' 5. | Critical Depth | Mormal Depth | Rating Curve |

¥

Delete |

ouridary Condition

Profile Upstream Downstream

all

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

Steady Flow Reach-Starage Area Optimization ... (] Cancel | Help |

From the main
HEC-RAS
menu a plan
may by
saved...but
not necessary.

|Select Boundary condition for the upstream side of selected reach.

Tl ENPI: Technological Educational Institute of Kentriki
orcama  Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Common borders. Common solutions.
ALL parameters have been checked

for a successful analysis.

W] HEC-RAS 4.0 - =

File Edit Run View Options £ Tools  Help

SARIES

Praject: Test_river ||:I erform a steady flow simulatio n|;:'\EIan::k_S ea_FloodstHEC_RAS\Test_river.pr |
Flar: | |

Geometry: |geam1 |g:\Black_Sea_Floods\HEC_RAS\Test river.gOl i
Steady Flow:  [flow lg“Black_Sea_Floods\HEC_RASAT est river (01

Unzteady Flow: | |

Deseription : || - I;l | 51 Units JI

Tl ( ENPI: Technological Educational Institute of Kentriki
orcanmaacy.  Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Congrats ,
you did it!

5 Steady Flow Analysis @J EI_Iﬂ—hJ

If computations are successful
Plan: [Plan 01 shotic [ . .
Geometry File : platanara_junction ﬂ the fOI IOWI n g WI n d OW ap pears y

Steady Flow File ; platanara_junction

otherwise...

Flows Fleg?rpe platanara_junctiontest
+ Subcritical platanara_junction_parembasi HEC-RAS Finished Computations @“J |
" Supercritical Steady Flow Simulation
' H River: PLATANARS RS 18
hixed Reach: 1 Node Type:  Cross Section

Profile: FF1
Compute |

Simulation: 1.1
Select geomety file for plan (Ecmputationhlag: sos3
Steady Flow Simulation Version 4.1.0 Jan 2010
Finished Steady Flow Simulation

Task. Time
Complets Process 016 sec
Computation messages wiitten to: g:504_GERAKARDY_PLATANARAS\GerakarousBEMA_PLATANS

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

ENPI: Technological Educational Institute of Kentriki
12/11/15 LHEm:,_‘{ Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Hydraulic Analysis Results.

"= Graphic XS Editor L5
| File Options i

[ HEC-RAS 4.1.0 River. |Strzam_NEW = A [ Persistent Seale t
File Edit Run View Options GISTools Help | Reach: 1Stream_NEW' _.'_.J RS: 1?52-18 ..'_i _!Jlj [~ Compare Geometry Files i v _:j Reload Data
|| = al = : 8l | Description | E] [~ Update Campare X5 1-30 —~
! ’_]:I_ y]cm :
. ) | Merge Cross Sections 12 -
Bank Staon Tools: +LE| LB+| | 37 +rg| FB~+ r 1
e LT g | = I | BE_10_15.11  Plan: Plan 03 105572015
Plan: |Plan 03 E o 032 I -1 P5_10_15 an: Plan !
Geometyy:  05_10_18.11 B Eg:e_nd.
Steady Flow,  122_09_15_no_sed B o0 EG PF 1
Unsteady Flow: | r _":\"_S_f_F_1_
Sediment: |BORAS geometry create on: 2015-10-04 ’E E g5 Crit PF 1
c ———
Description : i k=] Ground
'E *
| = 80 Bank Sta
w
= Profile Plot - Warning Geometry is newer than output.
759
File Options Help 1
Reaches ... |li‘l] Profiles ... |ﬂ@ -

0 100 200 300

0510151 Pl
Stream_MEW SA-J

Station (m}

1001

|Move Dbjects

Elewvation {m)

LT T

| =
ENPI: Technological Educational Institute of Kentriki

Lﬂmr;h( Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Common borders. Common solutions.

From HEC-RAS back to QGIS

5N HEC-RAS 4.1.0

ile Edit Run WYiew Ophions GIS Tools Help
Mews Project ... i
open Projeck ...
Save Praject
Save Project s ...
Renarme Project Title ...
Delete Project ...
Project Sumrnary ...

Irnport HEC-2 Daka ...
Import HEC-RAS Daka ..

Export Geometry and Resulks (RAS Mapper) ...

FESLUre Ddordp Lded ]

Exit

CnelentBlack_Sea_Floods\EPILYSH_HEC _RAS\PRESEMTATIOMN|\PRESEMTATIONZ\HEC-RASpresentation. prj
niDropbox\07 _karpaSosihec-rasikarpaSosr. prj

d:leleniBlack_Sea_Floods\EPILYSH_HEC RAS\PRESEMTATICM\HEC-RASpresentation. prj

diieleniBlack Sea Floods\EPILYSH HEC RASIHEC-RASModel.pri

Tl ( ENPI: Technological Educational Institute of Kentriki
orcanmaay- Makedonia, Civil Engineering & Geomatics & Surveying

Mamewns  Engineering Department, Greece.
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CLommon solufions.

| e « HEC-RAS creates .sdf files
containing all information

Select Reaches to Expart... | Reaches [141]

Selent Storane Areas o Export | Storage dreas [0/0) n e C e S S ar y

~Results Export Optiong
v ‘water Sufaces [ ‘water Suiface Extents S Select Profiles to Export .. |

!‘; test.RASexport.sdf - Ihptepad
File Edit Farmak Yiew Help

AB2340.9773 | 45506561184
AB2339.1726 | 45506567425
AB2336.7371 | 4550657 5546
AB2536. 4258 | 4550697 6912
BAMK POSITIONS:0.00000,1.00000
FEACH LEMGTHS:A0.00 ,50.00 50.00

T LT LT LT LT S

Flow Distrbution [only averaged LOR, Chan and OB values avalable] — Additional Infor

¥ ‘elocity [™ Ice Thickness [wher
[” Shear Stress
[” Stream Power

— Geomety Data Expart Option
J¥ River (Stream] Centerines

Section Surface Lines Additional Properties
v User Defined Crass Sections [V Reach Lengths )
[all5's except Interpolated K5's] v Bank Stations [improves velocly, ice, shear and power mapping) S50ER
[ Interpalated Cross Sections [~ Levess e
{+ Entire Cross Section [ Ineffective dreas PROFILE ID-PF 1
" Channel only [ Blocked Dbstructions VELOCITIES:
[ Wamingsn 0.51726, 3.159
Export Data Cloge Help t SURFACE LIME:

46251248, 4550636.582, 161.00
46260581, 455063912, 160.23

ACENE 0 ACEOE=0 17 100 20

Tl ( ENPI: Technological Educational Institute of Kentriki
orcanmaay- Makedonia, Civil Engineering & Geomatics & Surveying

CENTRAL
wemana  Engineering Department, Greece.
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RAS Mapper EEEECRE T

|D:%. SPRE SEMTATIONAPRESEMTATION2YHE C-RAS presentation. pri g

H EE-HASpresent¢i0n2

|Current model / D24 A\PRESENTATIOMAPRESEMTATIONZ5HEC-RASpresentation. PO

|Baze Condition#ﬁ eometry |D:h  APRESEMTATIONAFRESEMTATION 23HEC-RAS presentation GO

[1 Flow Profiles/ |D:h \PRESENTATIONAPRESEMTATION Z\HEC-RAS presentation. FO1
/ I

—] B [[STOnits

ile  Tools Help

NNONCETIELN NN A

Geomelry
B asze Conditions Geometry
River _

-=
=]

Export ko RASMapﬂer

¥ water Surface Elevation
¥ “elocity

¥ Shear Stiess

¥ Steam Power

Cancel |

lick to add notes

OO 4 £

ack_Sea_Floods I Microsoft PowerPoint - [... I i_‘ﬂ HEC-RAS 4.1.0 | {l' Adobe Reader - [HEC-R... | o5 RAS Mapper I 3 test.RASexport,:
@L

Tl ENPI: Technological Educational Institute of Kentriki
orcenmracy.  Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Common borders. Common solutions.

By georeferencing the HEC_RAS image output one can create
(digitize) flooding areas.

QGIS 2.0.1-Dufour - Qriver

Project Edit \Wiew Layer Sefttings Plugins Vector Raster Help

NoOBRLAMS AL, RPL YR C -/

i J B ®R mLae L@ [rg my wm W s e /
Lk X7 o o &€ /
""" Layers B®
~ @ XS
-
~ B /" River

~ [E /" Xsections

=) n . EPYLISH_SWSTO.GO1.transitions

g, Coordi [ 462299.5,4550275.5 | scale [11037 [ =] & B Render

Tl ( ENPI: Technological Educational Institute of Kentriki
orcanmaay- Makedonia, Civil Engineering & Geomatics & Surveying
Mamewns  Engineering Department, Greece.
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Results in tabular format

{f nmmmnn enhifinnc

Black $ea
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[ Profile Output Table - Standard Table
File Options 5td. Tables Locations Help
Reach River Sta | O Total | Min ChEl .5, Elev| Crit' 5. [ E.G. Elev|E.G. Slope| el Chnl | Flow Area| Top %idth| Froude # Chi
[m3/g] [m] (] [m] [rm] [m/m] [m.'z] [mz] [m]
Strearn_MEW| 1861.82 E4.50 9594 96.97 96.97 9731 0.01180 2.65 20,33 3341 1.00
Strearn_MEW| 1811.82 E4.50 9363 94.53 94.53 9433 001225 242 26.69 45 ER 1.01
Strearn_MEW| 179717 E4.50 9255 93.71 9381 000220 1.40 4595 43.78 046
Strearn_MEW| 172433 E4.50 9246 9357 9366 0.007130 1.28 A0.42 hB.23 043
Strearn_MEW| 16E1.82 £4.50 9236 93.45 9353 000157 1.31 43.07 R3.02 044
Strearn_MEW| 1628 .48 £4.50 9226 93.46 9349 000052 074 g6.64 a1.04 023
Strearn_MEW| 1561.82 £4.50 9217 93.42 9345  0.00055 077 a23.63 IrAr 024
Strearn_MEW| 1511.82 £4.50 92.08 93.03 93.03 9336 001196 280 2878 41.09 1.01
Strearn_ME'W| 1487.04 £4.50 899.30 90,39 90.39 90,74 001150 262 2453 35,38 1.00
Strearn_MEW| 1441.01 £4.50 4794 29.03 29.03 2944 001132 2 6B 24.28 33.87 1.00
Strearn_MEW| 140094 £4.50 34.75 2h.66 ah.66 8695 001203 240 26.89 4593 1.00
Strearn_MEW| 136E.34 £4.50 93497 24.86 a4.896 gh.08 001389 1.96 3297 28,11 1.00
Strearn_MEW| 131529 £4.50 3366 24.55 2463 000389 1.24 hz2.03 93.74 054
Stream_MEW| 129320 B4.50 9363 24.28 a4.28 2443 001380 1.99 3246 a1.43 1.00
Stream_MEW| 1251.74 B4.50 4169 8274 274 8308 001166 260 24.84 J6.B3 1.01
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