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HEC - RAS

1-D matematicky model proudeni o volné hladine
- proudéni ustalené
- proudéni neustalené

http://www.hec.usace.army.mil
HEC-RAS 3.1.3. = Download = HEC-RAS

» Program Files

» Sample Data Files

» HEC-RAS User’'s Manual

» HEC-RAS Hydraulic Reference Manual
» HEC-RAS Applications Guide



1-D model = zadani toku pomoci pricny
prubéhu hladin mezi nimi (metoda

Cross Section Data - Beaver Cr. + Bridge - PAY
Exit Edit Options Flobk  Help

River IEeaver Cresk j Apply Data ||~?.| + ﬂl Plat Options Q [7 KeepPrev®SPlots  Clear Prev |
Reach: |Kentwnnd j Hiver5t6-1|5-44 j HH Single Bridge - Example 2 Plan: Pressiteir Method
Descriptions | Fiver Mie 5.44 L) | [verMlesad |
Del Row | Inz Fow I Downstream Feach Lengths 6510 |‘_'1 _,||:| " - L Lo
gend
Crozs Section -7 Coordinates LOE Channel ROE 18 4 ——
Station | Elevation| nval «| 82296 51.816 1524 ] Grounc
) *
110 665378 0.06 _I Manning's n Yalues Bank >ta
2| 3.048 B5. 7758 Charnel =
3[10.0584 | 6R.0748 I A M A B A =t
441,148 642214 01 — — a%
5|95 9764 B4.OT M ain Channel Bank. Stationz =
El110.0378 517337 Left Bank Right B ank:. w
7(110.9477  E4.0994 1530096 |'IE'I.EIE12
21 128.9204 B4.032285 Conth\E=xp Coefficients
9| 152.0096  63.7642 0.04 Contraction E xpansion
10| 156.0576 | 63.0022 ll Tk ||:|_5
Station (m

[Edit Station Elevation [ata [m)




soutoky a déleni proudu = moznost reseni slo

Geometric Data - Base Geomekry - Energy Junction

(vétevnych i ,okruhovych®)

=10l x|

Geometric Data - Looped Geomekry

File Edit “iew Tables Tools Help File Edit Miew Tables Tools Help
Taals Eiverh Stpu]:-rreaage E‘:S.ﬁ. Slf'tL;tn_‘lp RS ‘ Tools Eiverh Str:?rage g.ﬁ. SEtLa;tmp
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objekty na tocich (pricne Ci p odelné)

- jezy, mosty, propustky, stav

Bridge Culvert Data - Culvert Group + Relief Bridge

idla, ne

File Wiew Options Help

Lpply [ ata | + ﬂl

Reach: IKentwood J River Sta: I L Iﬂﬁ

Description IMuItipIe Openings EI
Bounding #5's: A.41 | 529 | Digtance betweern: 30,48 [m]
Deck/ | RS=54 Upstream (Muttiple Opening)
Roadway .
e—t1—— , e m #3
& r e I
- | ! | Legend
Pier &7 | |
= Ground
_L Ea B ] R
F?I:E oping :‘% B5 I] I] I] InEff
Litmentk % 84 Eanl{ Sta
w8 Stag Limt
Eridge B2 ag Limi
Madeling M
Approach a 100 200 300 400 500 £00
Culvert
v | | Il?S=5.4 Dovenstream (Multiple Cpening) |
Multiple * #1 PR " I* | #3 *|
Opening 65 | " | I |
Analyszis &7 | | | | J_
Hlab | £ ©F ] ' ¥ =
Param. | & = I] I] I] LJ.LL‘
T 5
Bricloe ﬁ B3
Design B2
u] 100 200 300 400 00 E00
Station (m) =
N | r

|Select the river for Bridged/Culvert Editing 423 .42, 61.35 |




dalSi funkce:

* prutokové neefektivni plochy

» zména drsnostnich soudinitelu v :
» modelovani ledove pokryvky Ci le
 vymoly u mostnich pilifu

* interpolovani pfi¢nych profilt




Prohlizeni vysledkl ve formé tabelarni

Em Cross Section Outpuk

File Type ©Options Help
River: IEeaver Creek, j Prafile: |25 or j
Reach IKentwnnd j Rs: |5.E|E| jﬁﬁ Flan: IMuItDpen j

Plan: Mult Open Beawver Creek
E.G. Elex [m] 66.31 | Element Left OB Channel Right OB
Wel Head [m] 006 | Wt niial 0136 0.040 0.140
WS, Elev [m] B6.25 | Reach Len. [m] 13411 18288 12192
Crit *4.5. [rn] B5.47 | Flow Area [m2) 20280 41.92 1.15
E.G. Slope [mdm] 0001992 | Area [m2)] 20280 41.92 1.15
[ Taokal [m3 2] 141.58 | Flow [m3sz] 7B.37 BR.12 0n9
T op ‘width [rn) 28963 | Topwidth [m) 2hd4 82 24.93 982
Wel Total [m/s) 0.58 | Awvg Yel [mds] 033 1.55 0.03
taw Chl Dpth [m) 2.80 | Hudr. Depth [m] 0.an 1.63 01z
Corve. Tatal [m3ds] NT2.3 | Corve. [midds) 1711.2 145391 20
Length "wtd. [m] 161.49 | “Wetted Per. [m] 2h5.82 2052 982
Min Ch El [mn] £3.92 | Shear [M/m2Z] 15.49 32.09 228
Alpha 3.58 | Stream Power [M/m =] 5.83 43.85 017
Frotn Losz [m) 0.38 | Cum aolume (1000 m3) 34323 a4.30 159.04
C&E Loss [m] 000 | Curn S& [1000 mz) 12860 4329 2BE. 72
arningz and Maotes
The energy lozs was areater than 1.0 £ (0.3 m). bebween the current and previous crozs section,
: Thiz may indicate the need for additional crozs sections.




Prezentace vysledku ve formé grafické — pfi

Cross Section

=10l x|

File Options Help

River: IEeaver Creek j LIE | + ﬂl Feload Data |
Reach: IKentwund j River Sta.: IE.BEI j ﬂ

Multiple Openings - Example 5 Flan: Madified Canditions  31.3.22004 -

Dowenztream of bridge embankment
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- - _Profile Plokt !IEI E

File Options Help

Feaches ¥ || Frofiles ¥

podeélny profi

ﬂm Reload Data |

Multiple Openings - Example 5

Plan: Modified Conditions  31.3.2004 j

Elevation (m]

Beaver Creek Kentwood *l
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prostorovy nah

X-¥-Z Perspective Plot - Warning Geometry is newer than output.

File Options
IJpstream RS: IE.EIEI j HHLI@ EN I S
i A
Downsztream BS: IE.EI j Rotation Angle M
Azimuth Angle 15 =

Multiple Openings - Example & Flan: Modified Conditions  31.3.2004
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Struktura souboru programu HEC — RAS
(iIméno a ,titul” souboru)

Geometry (Edit > Geometric Data) [jmeno.gxx]

schéma ficni site, pricne profily (geometrie, drsnosti,
vzdalenosti mezi profily), objekty - mosty, propustky, prelivy,
stavidla (geometrie, soucinitelé), nadrze (storage area),
cerpaci stanice (pump station)

Steady Flow (Edit —» Steady Flow Data) [jméno.fxx]

okrajove podminky vypoctu ustaleného nerovnomerneho
proudéni (prutoky — s moznosti zmény v trati, hladiny)

Unsteady Flow (Edit —» Unsteady Flow Data) [[méno.uxx]
okrajove a pocateCni podminky vypoctu neustaleneho
proudéni (prutoky, hladiny)




Plan (Run — Steady Flow Analysis/Unsteady Flow Analysis)
[f[meno.pxx]
tvori kombinace z jednoho souboru Geometry Data a
jednoho souboru Steady Flow Data (resp. Unsteady Flow Data)
+ nastaveni vypoctu — pouzité rovnice hydraulickeho vypoctu

a nastaveni numerického vypoctu (pocet iteraci, presnost
iteraci, ...)

Project [[méno.prj]

,Seznam” vSech vySe popsanych souboru + nastaveni jednotek
(USxSI) a zakladni nastaveni souCinitell expanse a kontrakce



Poznamky

v nastaveni desetinného oddélovace ve Windows (tecka)

v’ jednotky - defaultné US = prepnout na Sl
(Options — Unit system — System International)

v’ pfedpfiprava pficnych profild v Excelu + kopirovani

v Profile x Cross-Section

v staniCeni x vzdalenost mezi pficnymi profily

v’ nerovhomérné proudéni ve slozeném pficném profilu = viz. Manual

v'rizné moznosti vypoctu objektd = viz. manual



| — Bélec€ nad Orlici

zakladni data Plan: powde0d 98 2/25/2008
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Projekt — Béle€ nad Orlici




Projekt — Béle€ nad Orlici




Projekt — Béle€ nad Orlici
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Projekt — Béle€ nad Orlici

pod prelivem

38457 zakladni data Plan: povoded 98 2/25/2008
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Projekt — Béle€ nad Orlici

Bridge Culvert Data - povoderi 98 Y ]

File Wiew Options Help

Bridge Modeling Approach Editor

Add | Copy | Deletel Bridge #

[ =l[s] e

" Low Flow Methods

Uze Compute
v Energy [Standard Step)

v Momentum Coef Drag Cd |2 g.n
T vamel [Class & only) Pier Shape k. |1.25 _t’ﬂ

[T WSPRO Method [Class & only]  WSPRO Yariables |

& Highest Energy Answer

" High Flow Methods

" Energy Only [Standard Step)

* Pressure and/or 'Weir
Submerged Inlet Cd [Blank for table) I
Subrmerged Inlet + Outlet Cd IUB
b ax Laww Chard [Blank. for default) I

ak | Cancel I Help |

"Weir Coef

River: IBeIecsk_l,l potok, j Spply Data | + ﬂl
Reach: Ipod mostem j River Sta.: ID.2?5 "I ﬂﬂ
Dezcription I El
Bounding #5's: 0.277 | 0.273 | Distance between: 4 [m)
RDEEE'I;Q 10.0: RE5=0.275 Upstream (Bridge) er j
= 895 j R E—
\Er a.0 Ground
Pier = 5.5 *
B =20 Bank Sta
g 751
S loni 7.0
Aot 65 . . : . . \
u] 2 4 g 2 10 12
ME:Ldj‘iig 0.0 R5=0.275 [ownstream (Bridge)
Approack] = 9.5
e &
Culvert | = a5
v E o Del Row | 7 Width
75 I B .01
Multiple w 701 M
Cpening &5 y " y y T ' 2 D ovinistre:
Analysis 0 2 4 5 2 10 12
Station (m) = Station |high chord| o chard | Station |high chnrd| o chard
HTah AJ 107 9632 [E5 v 5.692
Param. 2|53 9692 E5 5.3 9692
—— 3|53 9692 8992 5.3 9,692
E _4[73 9,692 8.932 7.3 9.692
| 5|73 9692 ES 73 9632
__E[11E 9,692 0. 11.E 9.692
_7
A

[weir Data

L5 Embankment 55

o

[.5 Embankment 55 ID

£5
£.5
8932
8.332
B.5

0

-

Max Submergence: 0.95 Min "Weir Flow EI: I
“weir Crest Shape
(® Eroad Crested
) Dgee
Canicel Copy LS to DS |

[Enter distance between upstream cross section and deck/ioadway. [m]



