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Omnuc u Wb 3ajiaTka

,,quHI/I HpopanH“ ernparbe Mpexe
3azaBame rapamerapa
Iloctynmak uzpazae mojesna 3ajiaBame ImperpekKe

PesysitaTu mpopayyHa y MOJEJY
3aKJ/byuakK



| 2.00 I | 2.75

-
o j 0.20 0.50
_l
I'eomeTpuja KaHaJIA: e AT
IIpusmaTuyaH KaHaI IIpoTok Q=10L/s
HyxyHna L= 5m HusBoaua aybuHa q00MjeHa pydHUM
[ITupuHa B= 0.5m npopayyHoM Hniz=0.0591m
: TPAZKHA CE
I'eomeTpuja npormycra:
IIpaBoyraoHu MOIpeYHU MpeCEK Ynopeauru BpegHOCTH
[MIupuna npomycra Bp= 0.2m AyOuHe BOJe 100ujeHe myTemM
Hy:xxuHa nponycra Lp= 0.25m Lo IO,

2. PYYHOT mMpopavyHa
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YcBaja ce KOHTPOJIHU IIPECceK Ha
HU3BOJIHOM Kpajy

Kopunrhewewm Ille3n ManuHTOBE
jeqHaunHe 3a II03HATe TeOMeTPHU]jCKe
KapaKTEPUCTUKE KaHaJIa, IIPOTOK,
XpamnaBocT, Haruo0 JHa, ozxpeljeHa je
HOpMaJIHa AyOrHa Ha HU3BOAHOM
Kpajy

3a HU3BOJHMU IIpecek oapelyje ce
Oop3uHa Vniz

IIperniocTraBsba ce HEIIOTOIL/HEHO
Tedeme (Hpro=Hkr)

ITocTraBsba ce eHepreTcKa jeflTHaunHA
on rmpeceka ,, PR mo npeckea ,,NIZ“
(Epr®)

Onpelyje ce kputuuHa AyOmHA 3a
IIPOILyCT HA OCHOBY IIO3HATE
reomeTrpuje npoimycra (HKkr)
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IlocTymak nspazie mojgesa- Kpeupame MpexKe

fic. iRIC3.0.19.6351 — O >

File Impert Calculation Condition Simulation Calculation Result  View Option Help

PHeeSnNM™E (% %k et §AQ (et I pE ST EESES R 66

iRIC

Welcome to iRIC!
iRIC can simulate rivers from Colorado River to the Nile.

Start Simulation Project Support

|

ID Create New Project...l I |50pen Project File...
——

Recent Solvers: Recent Projects:

» Fluidi
C:BUsersbl._skebFluidiDFluidiipro

3 PROBA3
C:BUsersBl. luidiBIRICEPROBAS ipro

> Fluidi
C:BUsersbl._skebFluidiDFluidi.ipro

» Model isticanje kroz propust
C:BUsersbivanbDeskiop...anbDeskiopbMeodel istic

» PROBA33
CBUsersDivanBDDeskiopBPROBA3S ipro




IlocTymak nspazie mojgesa- Kpeupame MpexKe

EHeeS N0 E [ H X andt § QR e TP

File Import Calculation Condition  Simulation  Calculation Result  View Opticn  Help

SCEBESEY R 60

When you create a new project, you have to select the solver to use for calculation. Please select a solver, and press "OK" button.

Culvert Analysis Program

CERIID VL1 . ovoCUBE v3.45.60
DHABSIM L1.1 ame TEELIEEAE

Version 3.43.60

Basic Information

Elimo . .
EvaTRiP v3.0 Copyright  Ichiro Kimura

EaSTMECH Release  2020/12/03

Mflow_02_iric3_v311 64 bit for iRl Homepage hitp:/ji-ric.ora/
Merpho2DH v1.0 Descrinti -
Nays2D Flood v5.0 64 bit escription  [RES

Mays2DH iRIC.3x 1.0 64bit "MaysCUBE"is an analytical solver for calculation of unsteady three-dimensional open channel flows, riverbed
Masy2dw vertical 2D model deformations and driftwood behavior using boundary-fitted coordinates within generalized curvilinear coordinates. The
NaysCUBE v3.43.60 solver's prototype, which only induded dear water flow model with a linear RANS model, was initially developed by
Associate Professor Ichiro Kimura of Hokkaido University in the 2000s (At that time, he was a lecturer in Yokkaichi
MaysEddy v.1.1 x64 University.)
River2D After then, a lot of improvements and modifications have been made, such as, indusion of bed morphology with
_ . bedload transport model, introduction of a second order non-inear k-epsilon turbulence model, adoptions of several
Slope-Area Computation Progran kinds of boundary conditions {B.C.), such as, periodic B.C., reversed periodic B.C., symmetric B.C., etc.), incorporation
SRM of third order spatial difference scheme (TVD-MUSCL), consideration of emerged and submerged vegetation model,
STeRM consideration of emerged and submerged obstades, etc. All those modifications and new components have been
developed by Ichiro Kimura of Hokkaido University.
This model has an established reputation for calculation of unsteady three-dimensional open channel flows accompanied
with free surface osdllation and bed deformation. The basic model for NaysCUBE has been shown as a powerful tool for
analyzing flows around river structures, such as, submerged / un-submerged spur dikes, bridge piers, weirs, etc. The
model also has applied to open channel flows with secondary currents of the first kind, which is generated at a river
bend with a centrifugal force, and secondary currents of the second kind, which is generated even in a straight channel
due to turbulence an-isotropy.

Since MavsCUBE is a fullv three-dimensional model. it aenerallv requires more CPLI time than two-dimensional models

ok || cancel




IIocTymak uspazae Mo
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nejia- Kpeupame MpeKe

7 File Import Geographic Data  Grid
LS 0™

+ + K

[% Object Browser

120 Geographic Data

(23 Bed elevation

(5 Obstacle cell

(2 Vegetation cell

(53 UnderPass Cell

(23 UnErodable cell

(2 Roughness

(& DriftWood >
(2 Obstacle height [t
(2 Underpass top he

(2 Underpass botton
() Reference Informz | ¥
[1) Grid Creating Conditic

Measured Values
Select Algorithm to Create Grid...
Grid Creating Condition

Create Grid..

Atributes Generating
Atributes Mapping

Edit
Delete.

Display Setting...
Open Bird's-Eye View Window

Add New Grid

Import..
Export

Calculation Condition

Simulation  Calculation Result

RQ er»e t X

View Option Help

PE SmE S 6 0

Algorithm: Description:

122 Grid [No Data]
53 Measured Values
12 Background Images

v [ 2 Background Images (Internet)

[0 ) Google Map (Road)
[0 ) Google Map (Satellite)
[ ) Google Map (Hybrid)
[ ) Google Map (Terrain)
[0 ) Open Street Map

) Ases

[2 Distance Measures

O Measurel

Create grid from polygonal line and width
Create grid from river survey data

Create grid by dividing rectangular region
Create grid by dividing rectangular region (Longitud|
Create compound channel grid

Create grid shape solving Poisson equation
General purpose grid generation tool
Multifunction Grid Genarator

Grid Generator for Nays2dv

Cartesian Grid for NaysEddy x64

Simple Grid Generator

Creation

Groups
Channel Shape

Cross Sectional Shap..

Channel Shape Para

Bed and Channel Sha...

Upstream and Downs.
Width Variation
Bed Conditicn

Select Channel Shape

Grid Patern of Zigzag Channel

PatternI ™

Single Cross Section -

Pararel to Main Channel

Cross Sectional Shape

Compound Cross Section Pattern

[IpusdmaTryan KaHa

Reset

X:-2.2346551253116442304 | V- 1.3896452485855402959




ITocTymak uspajze Mmojgesna- Kpeupame Mpexke

LUnpwuHa kadana: 50cm

Bpoj henuja no wvpuHuK: 10

Benuuuna heawje:
AY=5cm=0.05m




ITocTymak uspajze Mmojgesna- Kpeupame Mpexke

frooes HMWHa KaHana: bm
Chanei shape Wave LengthofHeandes(r) (— e

Cross Sectional Shape Param... | Wave Number I:E

e S e
Upstream and Downstream . ber of Grids in One Wave Length | 100/ < Bpoj heanja no ayurn: 100
Width Variation

Bed Condis

Meander Wave Length(m) :
Phase Lag from LWC(m) : BenuuuHa henuje:

AX=5cm=0.05m

Kinoshita Meander Parameters
Additionl Meander Angle(degree) 0
n1{Wawve Number of the second term) 3




IIocTymiak uspajzie mojesna- Kperupame MpexKe

Groups : Groups
Channel Shape Initial Bed Shape Fat {no bar) | Channel Shape Add straight channel in upstream and downstream | Not Add A
Cross Sectional Shape Pa... | Bar Height or Amplitute of Parabolic Shape{m) 0.01 Cross Sectional Shap... Mumber of Adding Sections in Upstream End 03
Channel Shape Parameters Channel Shape Para... _ —
Bed and Channel Shape R = 0.01 Bed and ChanneiSha,.. | Moy of Adding Secions In Donstream End 10
Upstream and Dewnstre... Charnel Shope 0.001 Upstream and Downs.. |
Width Vanation

Wicth Variation
Bed Condition / Bed Condition

Harub raHan vzHocK 1 %e

Y OBOj KAPTULM He
3afajemo HW jenad
napameTap




IlocTymak nspazie mojgesa- Kpeupame MpexKe

Groups
Channel Shape

Cross Sectional $hape Paramet ..

Channel Shape Parameters
Bed and Channel Shape

Upstream and Downstream Co...

Width Variation
Bed Condition

Vidth Variaton  Constant Width -
Vidth Variaton Type BothBarks -
Width Deviation(m) 0.05

KoHcTaHTHa LiMpiMHa KaHana

Groups
Channel Shape
Cross Sectional Shape Parameters
Channel Shape Parameters
Bed and Channel Shape

Upstream and D n Conditi...

Width Vanation
Bed Condition

HenokpeTHO AHO




JloOujeHa Mpexka

5m

0.5 m



ITocTtymnak uspaje Mmojesa- 3aJlaBambe IapamMmerapa

/7 File Import Geographic Data  Grid Messured Values | Calculation Condition  Simulation
EhblaeS 0™ G [y Y% I <[ Setting. e t T
+ + XK * Import.

3 Object Browser X * Bport.

v [4 [ Geographic Data
[CD Bed elevation
[ Obstacle cell
(2 Vegetatien cell
UnderPass Cell
(£ UnErodable cell
() Reughness
2 Driftwood
Obstacle height [m]
(5 Underpass top height [m]
(2 Underpass bettom height [m]
(5 Reference Information
[ Grid Creating Condition
~ [Z] (D Grid (10111 = 1111)
[) Grid shape
> [ 53 Node attributes
> [ 5D Cell attributes
(23 Measured Values
(2 Background Images
v [ 2 Background Images (Intemet)
[ [ Google Map (Road)
[0 [ Google Map (Satellite)
[ ) Google Map (Hybrid)
[} Google Map (Terrain)
) Open Street Map
Bxes

O
O
0
(5 Distance Measures

) Measurel

Groups
Basic Parameters
Time Conditions

Inlet Discharge an..
Depth and Wet-Dr..
Roughness Condi...
Bed Conditions
Wegetation Condit..
Boundary conditi...
Hot start conditions
Additional output..
Initial topography...
DriftWood basic
DriftWood advan...
DriftWood additio...
Wind Conditions
| DAM settings V|

Calculation Result

View Option Help

PR s EBESEY 0 2 0

Mumber of Vertical Layers
Fixed or Movable Bed
Turbulence Model

Spatial Scheme for Advection Terms

Fixed bed

-

2nd order Noninear k-2 model '(

TVDMUSCL

|_— Henuneapan moaen

—— bpoj henuja mo BepTukamu: 10

BpemeHcku ycioBu

Calcula

Reset

Save and Closel |

Cancel

Groups ~
Basic Parameters FETTNEE I:'
Tim Codiins S
Inlet Discharge and Cutlet Wa... -
Depth and Wet-Dry Conditions BE TR -
Roughness Conditions Start time of surface movel[s]
Bed 'CDI'-'IdItIDI"IS . Start time of bed move[s] z
Vegetation Conditions
Boundary conditions Variable DT with CFL condition FixedDT
Hot start conditions Coefficient for CFL condition 0.13
Additional output files
Initial topography correction Time 5tep(s]
DriftWoed basic Display output interval
DriftWood advanced
DriftWood additional
Wind Conditions

| DAMsettings Y|
Reset ISaue and Cloxl | Cancel

1

IX 0.61528970637256796827 IV 17123235754015511123




[TocTymnak uspajze Mojesa- 3ajlapaibe napaMmerapa

3apaje ce HOHCTAHTaH NPOTOK

Q=10L/s

HuzeonHu HMEBO BOgE ¥ KaHany je
Hniz=0.0591m

Time series of ) at inlet and WL at outiet
Q gracual increase

Tnitial Q rate

Time for Q slope[s]




Groups
Basic Parameters
Time Conditions
Inlet Discharge an...
Depth and Wet-Dr..
Roughness Condit.,,
Bed Conditions
Vegetation Cenditi...
Boundary conditi...
Hot start conditions
Additonal cutput ..
Initial topography ..
DriftWood basic
DriftWood advanc...
DriftWood additic...
Wind Conditions
DAM zettings

Reset

‘Wet and Dry Cells

Minirem Depith[m]

Irwtial surface slope
Relaccation coefficent

Munumanda gybuuasoge jeOm

g

ITocTtymnak uspaje Mmojesa- 3aJlaBambe IapamMmerapa

Groups

Basic Parameters
Time Conditions

Inlet Dizcharge and Outlet Wa..

Depth and Wet-Dry Conditions
Roughness Conditions

Bed Conditicns

Vegetation Conditions
Boundary conditions

Hot start conditions
Additional output files
Initial topography cormection
DnftWood basic

CrftWoeod advanced
DriftWood additional

Wind Conditions

DAM settings

> |

Reset

ManuHroea XpanaeocCT: _

How to evaluate u™ at BED?
Manning n for zone A
Manining n for zone B
Manning n for zomne C
Manring n for zone D
Manning n for zone E

How to calculate u™ at WALL?
Manning n fior WALL
Manning n for obstade

%

0.012

%

I!

0.01




ITocTynak uzpaje Mmojesa- 3ajjaBame IIpeIrpeKe

I Untitled - iRIC 3.0.19.6351 [NaysCUBE v3.43 60] - [Pre-pr sing Window]

£ Fle Im mpo! ographic Dat: Grid  Measured Valu Calculati ondition Simulation  Calculation Result w  Option  Help - 8 x

BH&&%@ORLLxk&-—tlQﬂwntszi@&%%LLLae

:’% Object Browser

w7 Y MeHUjy ca jieBe cTpaHe uzabepe
1 ce kaptuta ,,Obstacle cell®

<
<v @R
ROMDCRRRRRER

|||||

of Obstade cell at

Obstace cel : [End

he selected grid cells.

Frged obstade

Obstacle height [m]
(1) Underpass top height...
D Under; pa < bottom he...
sured Value:
kg und Imag
ckground Images (Internet)
Google Map (Road)
Google Map (Satelite)
Google Map (Hybrid)
Google Map (Terrain)

[ [J Open Street Map
B ) Axes

<

AEQ

oooopeo
DUDD??ZDDDDDDDDE@@DQEQQQQQQQ

v [ [ Distance Measures - = - o - o & en o o

— e a——d O TTTTTTTTT Ha kpajy ce 3azaje xKebeHa
w7 - O3Hauu ce KeJbeHHU JIe0 MpeXKe U BpPEIHOCT. Y HAIIIEM CJIyJajy
R — IIPUTUCKOM Ha JJ€CHU KJIUK MUIIIA 6upa ce onnuja u3 magajyher

1 Obstacle cell Normal movabl

Omcet o oupa ce ,Edit value“ u3 magajyher MeHM]a 1107}, HA3UBOM D.E
i UnderPass Cell  No UnderPass s v MeHI/Ija ”Emerged ObStacle“ |:|ﬁ

[x:2 [v-00 77516833575

~ @) cen tsaem B




ITocTtynak uzpaje Mmojesa- 3ajiaBame IIperpeKe

fi¢. Untitled - iRIC 3.0.19.6351 [NaysCUBE v3.43.60] - [Pre

— =
,‘? File Impert Geographic Data Grid Mea: s Calculation Condition  Simulation  Calculation Result  View Option  Help - 8 X
PR @M ket §AQ e T pE S EmESE- RO
i+ ¥+ X
% Object Browser x
:@ v - E]gc»g;:pl:icl)ala ~
elevation . . .

B @ ccecst Joxk u faspe croje mtukinpat ,,Obstacle cell®, 1a He 6u u3rybunu opujeHTanyjy rae Tpeba aa ce

Z-Jreaiowinl HaJIa3H MPOITyCT, JIEBUM KJIUKOM 00esieskumo ,,UnderPass cell®.

[ 3 Reughness

[ &3 DriftWood

[ 2 Obstacle height [m]

[ 3 Underpass top height [m]
B4 3 Underpass bottom height
[ 2 Reference Information
Grid Creating Condition

@
&

Grid shape

Node attributes
Cell attributes

[} Obstacle cel
[ Vegetation ¢
[ UnderPass Cell

M0
v D

=]
>0
v M

OooRpoo

) UnErcdable cell
O [ Roughness
0 3 ontees :
O O Obstacle height [m] No UnderPass i
O [ Underpass top height... ight 1 cells
[ [ Underpass bottom he.
[ 3 Measured Values
[ 3 Background Images
v [ ) Background Images (Internet)
[ ) Goegle Map (Read)
[ [ Goegle Map (Satellite)
[ O Google Map (Hybrid)
O ) Goegle Map (Terrain)
O [ Open Strest Map
M D Axes

v [ ) Distance Measures w 2 =+ o = o o o o &
Aurhllzﬁa[\:lsa : 2 x . .
s —— o Ha kpajy ce 3a7aje xespeHa
Hadu XK HHN MpEXKeE "
S b SHATH Ce AKELEHH /160 MpeKe BPEHOCT BUCHHE Ipomycra (Tpeba
' ' IIPUTHUCKOM H HHA WK MHUIIT
e : 6p ¢ % di ta /:[lec T h a BOZIUTH padyHa Jia He mpelje 3aaaTy
pubaelare | Ve g upace,,tdt value: us najzajyher BPEJIHOCT Y apaMeTpumMa — 6poj
1 Obstacle cell Nermal movabl... MeHHJa

2 vegemion <ol Novegetaon hesnmja no BepTukanu). a
3 UnderPass Cell Ne UnderPass v H

X: 2.1346293061640180255 |V:0.01011.2M7986wﬁ'.’797w




H OCT y IIaK I/13pa,ZLe MOI[eJIa‘ SaﬂaBaI‘be Hpel‘IpeKe
£ File Import GeographicData Grid Measured Values Calculation Condition  Simulation  Calculation Result  View  Option  Help - ax
En@@e 90E L “Fx et QQ et I pE S mBEsBYER o 6
+ + XK
& |Obpectbromser x
N [ Vegetation cell "
L (3 UnderPass Cell
B 5 UnErodable cell
() Reughness
2 Driftwood . . «
(2 Obstacle height [m] Ob 1 11
2 ooaenegn V3ryien Mperke Kajia je y MEHH]Y ca JieBe cTpaHe IITUKIupaH ,,Obstacle ce
(53 Underpass bottom height }
5 Reference Information
[) Grid Creating Cenditien
 Grid
[) Grid shape
> [ 2 Mede attributes
v
O L) Vegetation cell
[ O UnderPass Cell
[ [J UnEredable cell B =
 File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  View  Option  Help -
DDRDughness Fil I Gex hD_ Grid M. red Val Calcul Cd_ _S' I Calculation Result Vi .0 Hel & X
0 O Driftwood EL@ms00 @ -t § AT I bW MESRCEL e O
rifWor
* ¥ X
O [ Obstacle height [m] m «
[0 [ Underpass top height... % [ D Vegetation cell ~
[ [0 Underpass bottom he.. o+ © UnderPass Cell
L= (0 Un€rodable cell
[ Measured Values ©3 Roughness . . 11“
S tocrgrond moges Shme V3ries; Mperke Kazia je y MEHH]Y ca JieBe cTpaHe mTukiInpaH ,UnderPass ce
[ Background Images (Intemet) S Underpaes tap betght ]
O [ Google Map (Road) IZD Underpass bottom height..
[ () Geogle Map (Satellite) B o oo Corrma
Google Map (Hybrid) v 23 Gid
0 O Google Map (Hy
L] £ Google Map (errein) 1=
[ [ Open Street Map ~ & D Cell sttributes
D Aves [l Obztacle e
N
X Distance Measures 1 L1 UndarPass Cell
1 Measurel - E e —
Roughness
[ 1) Drfewvecd
v ] [ Obstacle height [m]
[0 L) underpass top height.
Attribute Browser g X O ) Underpass bottom he.
I Measured Values
] 2 Background Images
~ [ 123 Background Images (Internet)
[ [ Google Map (Road)
[ ) Geogle Map (Satellite)
[] ) Google Map (Hybrid)
[ ) Google Map (Terrain)
O ) Open Street Map
L) Axes
« &1 & Distance Measures
& 01 Measurel
Attribute Browser & X

[,
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CtpyjHUIE

[loxy>xHuU pecek — AeTab IPOITYCT:

[Tomy>KHU IIpecek:

M 3rjies cTpyjHUIIA Y OCHOBU:




PesysiTaTi ipopauyHa y MOJEJY













JaBsbajy ce pasjinKe y AyOMHU Ha Y3BOAHOM J€JIy KaHajia
(Hmodel = 0.101 m; Hru¢no=0.093m — razlika od 8 mm)
IIITO j€ ToCJeauIa YCBOjeHOT KoedUulrjeHTa rybuTka
eHepruje

HaxkoH 1mpoJiacka Kpo3 MPOIIYCT JaBjba Ce€ N3PA3UTO
BPTJIOXKHO CTPyjaHje 110 O0KOBHUMa






