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1. NMOCTABKA 3AAATKA
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1. [MOCTABKA 3AAATKA-anOLUTeHa
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2. DOPMUPAHE MPEXXE

HakoH nokpeTtara nporpama iRIC nojassbyje ce

nckauyhu nposop. Mzabepemo,Create New Project*

lic iRIC Start Page

0
I i
Start Simulation Project

|_ Create New Project... I

Recent Solvers:

iRIC

Welcome to iRIC!

» NaysCUBE v3.43.60

Copyright Ichiro Kimura

» nays3dv 3D Density Flow Solver

Copyright Yasuyuki SHIMIZU

1o

iRIC can simulate rivers from Colorado River to the Nile.

Support

I~ Open Project File...
Recent Projects:

> Test22 2
D:\Razn...reze final\Test 22_2.ipro
» Test 22
D:\Razno\...reze final\Test 22.ipro
> Model_16
D:\...anje\model\Model_16.2.v2.ipro
> Model_16
D:\Ra...anje\model\Model_16.2..ipro

» Test model 12

D:\Raznol\1_Doktorske studije'd_Studije\Meha

> 12
D:\Raznol1_..

.odel\Mreza\12.2..ipro

Close

N3 nagajyher meHnja nsabepemo coprteep

~NaysCUBE v3.43.60" u kankHemo ayrme ,,OK",

i Select Sohver

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
CERND w11

DHABSIM 1.1.1

Elimo

EvaTRiP v3.0

EvaTRiP Pro

FaSTMECH
Mflow_02_iric3_v311 64 bit for
MarphodDH v1.0
Mays1Dp +.1.00.8 64bit v3
Mays2d+

Mays2D Flood v3.0 64 bit
Mays2DH iRIC.3x 1.0 64bit
Masy2dv vertical 2D model

P W P ol [

MaysCUBE v3.43.60

MaysDwd(3imple 0 Dinftwoo
MaysEddy v.1.1 x64

MaysMini

River2D

Slope-Area Computation Prog
SEM

SToRM

utT

Basic Information

MName MaysCUBE v3.43.60

Version 3.43.60

Copyright  Ichiro Kimura O
Release  2020/12/03

Homepage htip:/fi-ric.org/

Description License

"MaysCUBE" is an analytical solver for calculation of unsteady three-dimensional open channel flows, riverbed
deformations and driftwood behavior using boundary-fitted coardinates within generalized curvilinear coordinates. The
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
University.)
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 noninear k-epsilon turbulence model, adoptions of several
kinds of boundary conditions (B.C.), such as, periodic B.C., reversed periodic B.C., symmetric B.C., etc.), incorporation
of third order spatial difference scheme (TVD-MUSCL), consideration of emerged and submerged vegetation model,
consideration of emerged and submerged obstades, etc. All those modifications and new compaonents 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 NaysCIUBE 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-sotropy.
BEisa fi th

Cancel




2. DOPMUPAHE MPEXXE

Grid->Select Algorithm to Create Grid

lic. Untitled - iRIC 3.0.19.6771 [NaysCUBE v3.43.60]

File Import Geographic Data _Qrid _Megsyred Valyee  Calculation Copdition  Simulation  Calculation Result  View  Option  Help , 9 Create grid from polygonal ||ne and Width
Edass 0™ Select Algorithm to CreateGrid.. | . Q >+ 3 I p 0 @B 5B 1L o O
+ + X o Gnd Lresting Lonamion
o [P opcangwindon] e i Select Grid Creating Algorithm ?
t@ Object Browser Attributes Generating
v @ |2 Geographic Data Attributes Mapping Algarithrm: Description:
B D Bed elevation . . . ) ) o
® O Obstacle cell Edit Create grid from polygonal line and width First, please define polygonal line, by mouse-dicking, The
8 O Vegetstionce K Delete.. O Create grid from cross-section data polygonal line is used as the center line of the grid. Then, you
. . . define the width, division number of grid in I direction and 1
@ © UnderPass Ce Display Sefing.. Create grid by dividing rectangular region direction.

] [3) UnErodable ¢
] D Roughness ﬁ
@ [ DriftWood

Open Bird's-Eye View Window

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

®@ O Obstacle heig 04 Mew Grd Create grid shape solving Poisson equation
@ O Underpassto |« e General purpose grid generation tool
] D Underpass bc 4 id
# Export... arc grnd generator
@ [ Reference Infi pe q q O

2d arc grid generater (Compound Channel)

(] D Grid Creating Condition . ] )
@ [ Grid [No Data] Multifunction Grid Genaratar
8 O Measured Values Grid Generator for Mays2Dv
. :g :ECEQ"}U": :mages ntemet) Grid Genrator for Mays3dv
0 Dachor::;Jlne Mr::fes e Cartesian Grid for MaysEddy x64
[ ) Google Streets Simple Straight and Meandering Channel Creator
0 ) Google Satellte Simple Grid Generator
8 B EOOQ:E :th“te Hybrid TY_ u-shape grid generator for Mays3dwv
aogle acds
oD GOO;EE,mm % U-shape channel generator
O D Open Street Map
Lo (Y% .




2. DOPMUPAHE MPEXXE

Grid—>Grid Creation Condition=>Import Center Line (yB0o3 ocoBMHe KaHana HaupTaHe y .dwg ¢opmaTy u
KOHBepTOBaHe y .shp ¢popmar)

i’ Untitled - iRIC 3.0.19.6771 [NaysCUBE v3.43.60] - [Pre-processing Window] - o x
" File Import GeographicData Grid Measured Values  Calculation Condition  Simulation CalculationResult  View Option  Help _lex
== L Ilals Select Algorthmto Create Grid.. | G, +++¢ 3 ¥ P W 2 @B % B i = o0
+ ¥ K A4 Grid Creating Condition »
oo Creste Grid. A, Add Vertex
@ ] Egﬂwlﬁm Data Attributes Generating »
Bed elevation N j
Attributes M >
8 O Obstacle el rbutes Mepping "~ Remove Vertex
@ 2 vegetstion cell Edit » b o
@ D UnderPass Cell x . . ownsiream
Delete
8 3 UnErodsble cell Edit Coordinates...
8 3 Roughness Display Setting... e
@ © Driftwood $  Open Bird's-Eye View Wind . - -
B O Obsteceheight[r = T /e e inden Reverse Center Line Direction

© D Underpasstop hei  Add New Grid
@ (0 Underpass bottorr
@ O Reference Inform: Import... | -

[) Grid Creating Conditis = Export...
Gric [No Data]

Import Center Line...

Measured Values .
BeckgpoundImeges #  Export Center Line...
Background Images (Internet)
) Google Maps

[ Google Streets

[ Google Satellite Reset to Default...
[ Google Satellite Hybrid
) Google Roads

[ Google Terrain

) Open Street Map -« Import...

<

H

<
[.]]
|pDO00000000DD

Distance Measures

[ Messurel * Ex Fllﬂll't...

i<

X: -6.7746776595938271726 | Y: 27.306026086234567174




Untitled - iRIC 3.0.19.6771 [NaysCUBE v3.42.60] - [Pre-processing Window]

2. DOPMUPAHE MPEXXE

£ File Impott GeographicData Grid Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help

Ehade M a R %S5 % «t § QQ e 1

+ + K AL

5

5
=y

Object Browser x

~ @ [ Geographic Data

@ () Bed elevation

@ 3 Obstacle cell

@ () Vegetation cell

B (O UnderPass Cell

8 3 UnErodable cell

@ ) Roughness

@ [ DriftWood

@ () Obstacle height [m]

@ ) Underpass top height [m]
@ [ Underpass bottom height [m]
@ [ Reference Information
) Grid Creating Condition

Grid [Mo Data]

Measured Values
Background Images
Background Images (Internet)
) Google Maps

[) Geogle Streets

[) Geogle Satellite

[ Google Satellite Hybrid
[ Google Roads

[) Geogle Terrain

[} Open Street Map

<

z

[<]<]
egoco00ooooopooo

<

Distance Measures
) Measurel

PR Z

Grid-> Create Grid

o Bo %o Bo k- 1 % 0

Create Grid...

Add Vertex
A Rernove Vertex

Edit Coordinates...

Reverse Center Line Direction
Reset to Default...

*  Import Center Line...

.

Export Center Line...

Bpoj pauyHckmx henvjay x npaByy —— hir

7 Grid Creation 7

-8 x

dopMmupame Mpeke 25X25 cm

Bpoj pauyHckux heanjay y npaBuy —— n;

LLnpnHa kaHana ——» W

n
166 [ dp  |o.249508 m
: dy |o.zs m
2,500 (5 m

8

Cancel Apply D

X: 6.0182981085239291018 | Y: 8.6534087875386376254



2. DOPMUPAHE MPEXXE

i, Untitled - iRIC 3.0.19.6771 [NaysCUBE v3.43.60] - [Pre-processing Window]
* File Import GeographicData Grid Messured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help

EEda@S e s “F % «ant § QQ et T pH S mE YL [
+ ¥ X

o  Cbject Browser x
[V @ ) Geographic Dats

B 0 Bed clevation

8 O Obstacle cel

@ O Vegetation cell

8 O UnderPass Cel

@ O UnErodable cell

el [a 6u ce popmmpao nag AHa KaHana npemMa
o mocrasun 33gaTE: .
85 s Grid = Export as.csv > edit u Excel-u 2
Save as .csv > — import.csv grid

Google Satellite

nstream

Google Satellite Hybrid

D
0
[) Google Roads
D
D

Google Terain

Open Street Map
Axes
Distance Measures.

<
[<]<]
[ Il

[ Measuret

i

o,

2
0,
e
L
Bl
Q.’.a'
I

525
Je,

5525

i,




2. DOPMUPAHE MPEXXE-npar y kaHany

Pa3maTpaHa cy Tpu HauMHa 3a NpeAcTaB/bakbe Nparay KaHany:

1. Bed elevation — npema nocrtaBuM 3a4aTka, Ha HU3BOAHO] KOCUHU Ca BeMKUM Harmbom (8:1, npmubamxHo 8o °) ce
dbopmumpa HopmanHa aybmHa hn koja je HU3BOAHM rPAHUYHM YC/IOB .

MuTarbe je Kako 3agaTn AybMHY Ha HU3BOAHOj KOCMHM Npara, ¢ 063Mpom Ha Manun 6poj pauyHCKMX Tayaka 1 Aa Cy Ty BenKe

bp3nHe 1 Mmane ayburHe WTO MOXxe BUTK y3pok HecTabunHocTn???...360r Tora je u3BpLIEeHa U3MjeHa NMOAYXXHOT Naja
KOpwuTa nocauje npara.




2. DOPMUPAHE MPEXKE - npary kaHany

[par ce cnywTa 3a 2 meTpa y Harmby 8:1, a oHAA ce HMBeNeTa IOMU M HacTaBs/ba y Harmby oz 2% kako 61 HopManHa
AybunHa buna y bypHOM pexnmy, Ynme ce y CyLUTUHU He OACTYMNa 04, NocTaBke 3aaTKe.

[Mpobaem — HU3BOAHW FPAHUYHK YCI0B je H13aK (KOTa HUBOA), jaB/bajy Ce HyJie Y NPopaYyHy MpoToka...

K[: 12295 T= 0.380585224995210 SLOPE=1/ 50.0000000000000
- - 5I_now= 2.000000000000000E-002
0 2 2 Q hyd=  3.00000000000000 0.380585224995210 0
: : : QIN({i},Q hyd 1 3.00000000000000 3.00000000000000
= RN B
1= 91 HI.‘:EE:Ln s r HI.’ Emln Tl " 22692884?0481 QIN(i),Q hvd 2 3.00004920130629 3.00000000000000
T1.22659288470481 HN_count = 50
i Lt e Current-Q & Target-0  1.56863958560895 3.00000000000000
_____ water level too small frrrrrrrrrorroot = 1 3.00000000000000
'l jnerease downstream water lewel !1innt a= 2 LR
= 3 3.00561483624558
TITIT compotAtion stop [IORCROEEIEREIOEE@nDE a= 4 3.01579985311024
s < < q= 5 3.02906401459942
i= 92 HL<emin !!'!!, HL,Emin T1.2218822943213 = G GoLTTEEED
T1.2218822943213 a= 7 3.05530315835272
on Semdaion CoeimBesih Vew  Option Hep q= g 3.06463570819472
Y WL TT PN Il water level too small fIIITEIIEOIECOIEE g= 9 3.07043964779587
SRR SEREE g= 10 3.07333509932080
.  EEEEE increase downstream water lewel PIIInt bl 16 3. 0685914430583
ITrrie eomputation Stop [IO0EIODDEEEEER LD EEnnEn a= 32 3.04041211371872
. . . e a= 48 3.00601006835993
i= 93 HL<emin !'!'!!, HL,Emin 71.2168470683793 " 4 - £4 2.890896735954036
71.21634706237493 = 80  2.82101735627821
= 96 0.000000000000000E+000
11y water level too small frrfrrrrrerrroren = 112 0.000000000000000E+000
TR SEERE | o= 128 0.000000000000000E+000
_____ increase downstream water lewel PIIInt - e et eepien et
TITIT computAtion stop [IORDROEEIEIErnEerne: | a= 160 0.000000000000000E+000
‘ dt_new= 2.598989032251455E-005

N
3

T 1

1d=0.001 ‘ A

——




2. DOPMUPAHE MPEXXE-npar y kaHany

Apyrv HaumH Ha Koju je 3a4aT npar y kaHany je npeko onuunje Obstacle height,Underpass top height i Underpass bottom
height raje ce npenpeka 3aaaje npeko npeko Hymepuyke BpujegHOCTU. [par je y CyLITUHM 334aT Kao NPOMyCT.

Iric NaysCUBE v3.43.60 Iric NaysCUBE v4.0.0 -
HoBa Bep3uja omoryhasa 6osbu npernies npenpeka n octannx henmjckmx
atpubyTta y kaptmnum Open Longitudinal Cross Section Window

velp
b Y e ot s QADE BGRELE O 6 20 pB/BEGEELR 06
w % % B cdvar vonmeal Q) verscal & 0 wmnrescie  Aspectrata (vH): 1/ 3 ) Fucaspect ratis ] Farregon (@) ond () Scale () Upsreamjdownstream markers () Aspect rate Deplay Setsng
]
=
=
* Edit Obstacle height [m] ? x| s
| ;@
Input the new value of Obstade height [m] at the selected grid cells. | ) ;“
Obstacle height [m] : 75 | Tos01
— , m‘ =
% Edit Underpass top height [m] ? X - — ! =
| ebveee] s Tooouon T
| B 00000 Tooonoe00 - ogoocmns
Input the new value of Underpass top height [m] at the selected grid cells. I = o —
Underpass top height [m] = 74.8 | | ; el e L T e T I L I A I R I S N O j “t ;
Cancel | 1 M B
| EHH s o9 2
mcnsea o pace - 2 | B % 32
% Edit Underpass bottom height [m] ? x 7 &
B 22
B A
Input the new value of Underpass bottom height [m] at the selected arid cells. g " 2
™ o000
Underpass bottom height [m] : 73.2 j " D000
13 " OO0
i’_q'j 000000
¥ e
1,1;‘,!' 06 oo
1 - o =
_ i) wr [ 00000 )
& T 1;14"’ s [nss e o e | 2
i i j T FO
........ eoeece ocereen o
o fotn s



2. DOPMUPAHE MPEXXE-npar y kaHany

PesynTart:

Iric NaysCUBE v3.43.60 Iric Nays cube version 4.0.0

[popayyH NpeKMHyT Y 11 CeKyHAM [popayyH ce cTonnpa y HOBWjoj BEP3Kju Nporpama y

cTapTy 36or HecTtabuanocTm 1?

L By PLE Y- (PR FLFLTAFLELFLFLRAFIFLELFLRLY L NN o o FLTRF] L. UURUQUUUaugyg
dftotal 1.00000000000000 1.00000000000000
dftotal 2.00000000000000 1.00000000000000
dftotal 3.00000000000000 1.00000000000000
dftotal 4.00000000000000 1.00000000000000
DepTh dftotal 5.00000000000000 1.00000000000000
-}g? dftotal  6.00000000000000 1.00000000000000
134 L ob=1 91 1 1 70.8081732211762
1.08 75.0000000000000
© 0806 _
0.538 Fortran Pause - Enter command<CR> or <CR> to continue.
0 269
0.000
¥
\
)
'1 -

Time: 10sac



2. DOPMUPAHE MPEXXE-npar y kaHany

Tpehu HaumH Ha Koju je 3aaaT npar y KaHany je npeko onuuje Obstacle cell

- @ xR He impos
Ah eett QG el PR /AR RYEL 6 O

S devton

TEEREs T

BE2REBCRZREES

S IROE R YE S S4B R 8 SR b SR BB R

/> Edit Obstacle cell ? X

Input the new value of Obstade cell at the selected grid cells.

Obstade cell : Submerged 7cells -

carce

..... e .3 ) ﬁ@

[RTRTBT0RRTTT [V, I SRR




Calculation Condition

Groups

Basic Parameters
Time Conditions

Inlet Discharge and Outlet Wate...

Depth and Wet-Dry Conditions
Roughness Conditions

Bed Conditions

Vegetation Conditions
Boundary conditions

Hot start conditions
Additional cutput files

Initial tepography correction
DriftWood basic

DriftWood advanced
DriftWood additional

Wind Conditions

DAM settings

Advanced settings

3. 3SAJABAIGE NMAPAMETAPA

Mumber of Vertical Layers
Fixed or Movable Bed
Turbulence Maode|

Spatial Scheme for Advection Terms

14 =

Fixed bed -

2nd arder Nondinear k-2 model -

TVDMUSCL =

Reset

[Sa'ue and Cluse] [ Cancel J




3. 3SAJABAIGE NMAPAMETAPA

lic Calculatic Jj© Calculation Condition ? >
Groups Groups

Basic Pa Basic Parameters Start Time <] o
Time Cc Time Conditions End Time[s] a0
Inlet Dis Inlet Discharge and Cutlet WaterLevel
Depth a Depth and Wet-Dry Conditions File Output Time <] 0.5
Roughn H.DLIQHHESTE-CDHdItIDHS Start time of surface movels) 1
Bed Cor Bed Conditions
Vegetati Vegetation Conditions Start time of bed move(s] 2
Bounda Boundary conditions : : . :

Variable DT with CFL condition Varigble OT .
Hot star Hot start conditions KypaHToB 6p0oj — (Cr= C&t/&i_
Additior Additional cutput files Coeffident for CFL condition 0.1
Initial to Initial tepography correction Ax A Az

Time Ste 0.001 : WV z
DriftWor DriftWoed basic me Stepls] Al < min) — Jan Vg W
DrriftWWou DriftWood advanced Display output interval 1 TVE TVE all cells
DiriftWo DriftWood additional
Wind Cq Wind Conditions
DAM se DAM settings
Advanc Advanced settings
Reset Reset Save and CI::EEJ [ Cancel J 6




3. 3SAJABAIGE NMAPAMETAPA

Calculati¢ Jj© Calculatiorn Jj. Calculation Condition
Groups Groups Groups
Basic Pa Basic Parz Basic Parameters
Time Cc Time Can Time Conditions
Inlet Dis Inlet Discl Inlet Discharge and Outlet WaterLe...
Depth a Depth an Depth and Wet-Diry Conditions
Roughn Roughnes Roughness Conditions
Bed Cor Bed Conc Bed Conditions
Vegetati Vegetatio Vegetation Conditions
Bounda Boundary Boundary conditions
Hot star Hot start Hot start conditions
Additior Additionz Additional output files
Initial to Initial top Initial topography correction
DiriftWo DriftWoo DriftWood basic
DriftWo DriftWood DriftWood advanced
DiriftWo DriftWool DriftWood additional
Wind Cq Wind Cor Wind Conditions
DAM se DAM setti DAM settings
Advanc Advancec Advanced settings
Reset Reset Reset

Hydrograph Data Type
Constant Discharge [m3s]
Cutlet water level for fixed Q
Cutet water level for variable Q
Constant outlet water level[m]
nit of time for Q

Time series of Q atinlet
Time series of Q at inlet and WL at outlet

) gradual increase

Constant discharge =

3

given as a constant

given as a constant

KoHCTaHTaH NpoTokK
3a C/yyaj pasa 2 nymne

70,85

—> HwuBo Boge=Zd+hy=

second
Edit
Edit

Q given directly =

70.564+0.29=70.85 mnm

Initial Q rate 0.1
Time for Q slope[s] 10
Save and C|DEE] [ Cancel




3. 3SAJABAIGE NMAPAMETAPA

Calculatit Jj© Calculatiorn Jj© Calculatio Jj Calculation Condition
Groups Groups Groups Groups
Basic Pa Basic Parz Basic Par Basic Parameters
Time Cc Time Can Tirme Col Time Conditions
Inlet Dis Inlet Discl Inlet Disc Inlet Discharge and Cutlet Water...
Depth a Depth an Depth ar Depth and Wet-Dry Conditions
Roughn Roughnes Roughne Roughness Conditions
Bed Cor Bed Conc Bed Con Bed Conditions
Vegetati Vegetatio Vegetatic Vegetation Conditions
Bounda Boundary Boundar Boundary conditions
Hot star Hot start Hot start Hot start conditions
Additior Additionz Addition Additional cutput files
Initial to Initial top Initial toy Initial tepography correction
DiriftWo DriftWoo DriftWoo DriftWood basic
DriftWo DriftWood DriftWoo DriftWood advanced
DiriftWo DriftWool DriftWoo DriftWood additional
Wind Cq Wind Cor Wind Co Wind Conditions
DAM se DAM setti DAM seti DAM settings
Advanc Advancec Advance Advanced settings
Reset Reset Reset Reset

?
Wet and Dry Cells Fixed wet and dry cells -
Minimum Depth[m] 0,01
How to give initial surface slope?  Given directly -
Initial surface slope 0,02

Relaxation coefficent

[
|

Save and C|DEE] [ Cancel

[MoyeTHU
Harnb nuHnje
HMUBOA, jeAHaK
Harnby
HU3BOAHE
ANOHMLE
1d=2%



3. 3SAJABAIGE NMAPAMETAPA

lic Calculatic Jj© Calculation Jj© Calculatic Jji Cale Jj¢ Calculation Condition ? #
Groups Groups Groups Group: | Groups

Basic Pa Basic Parz Basic Par Bas Basic Parameters How to evaluate u™ at BED? Manning Law v
Time Cc Time Can Tirme Col Tirr Time Conditions Manning n for zone A 0.013
Inlet Dis Inlet Discl Inlet Disc Inle Inlet Discharge and Cutlet WaterLevel
Depth a Depth an Depth ar Dey Depth and Wet-Diry Conditions Manning n for zone B 0.013
Roughn Roughnes Roughne Riow Roughness Conditions Manning n for zone C 0.013
Bed Cor Bed Conc Bed Con Bec Bed Conditions
Vegetati Vegetatio Vegetatic Ve Vegetation Conditions Manning n for zone D 0.013
Bounda Boundary Boundar Bou Boundary c::unu:.:ll.tmns e e 2 0.013
Hot star Hot start Hot start Ho Hot start conditions
Additior Addition: Addition Ad Additional output files How to calculate u™ at WALL? Manning Law i
Initial to Initial top Initial toy Init Initial topography correction _

M for WaLL 0.01
DriftWor DriftWoo DriftWoc Dri DriftWood basic anning e
DrriftWWou DrriftWWoo DrriftWWoo Cirid DriftWood advanced Manning n for obstade 0,01
DiriftWo DriftWool DriftWoo Dirid DriftWood additional
Wind Cq Wind Cor Wind Co Wi Wind Conditions
DAM se DAM setti DAM seti DAl DAM settings
Advanc Advancec Advance A Advanced settings
Reset Reset Reset Res Reset Save and C|DEE] [ Cancel




4. AHAJIMTUYKO PJELLEHE - HopmanHa aybuHa hn (HU3BOAHM rPaHUYHMK YCIOB)

O HopmanHa aybuHa moxe ce ogpeamnTtu n3 LLesn-MaHuHroBe jegHaumHe:

1 N N o
o= Lawy i
L
npu yemy je A= Bh, R=A/own O = B+2h, 0AHOCHO: L
1 Bh \*? |,
Q:EBh(B+2h) la

X

B B
MowTo je NpeTXoAHU N3pas MMNAMLUTaH No AybuHu h, ogpebnBarbe HopmanHe aybuHe buhe cnpoBeaeHo
MTepaTUBHO NyTeM MOANPUKOBAHOT 0b6MKa NpeTXo4HOr n3pasa:

3/5
pG+1) — Qn
BS/3(B + 2h()=2/3[}/2

npv yemy cy h(i) n h(i+1) BpegHOCTN HOpManHe AybuHe y NpeTXo4AHOj U HapeAHOj UTepaunju. YCBOjeHu

KpUTEepUjyM KOHBepreHuuje npeTxogHor n3pasa je:

|h(i+1) — h(i)|
€= . X 100 < 0.1%
R
O MpopauyH y Excel-u (y3 npumjeny pyHkumje Goal Seek):
Maning. h A @) \% Q Frudov | Rezim
B Pad dna kanala R RA(2/3 lo/ Mlal2
(m) | "octhrap. 1d () m) | (m) 23) o e (m/s) (m¥s) | broj |tecenja
n(m’s) 0.29 |0.723937 3.079 0.235 0.38093 76.92 0.141421356 4.14 3.00 5441 | Burno
2.5 0.013 0.02 0.38 |0.944109 3.255 0.290 0.43815 76.92 0.141421356 477 4.50 124.18 | Burno
Q=3m3/s > hy=29cm |

Q=4,5 m3/s 2> hy =38 cm
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4. AHAJIMTUNYKO PJELLEHE-kpuTUTUHA AyObMHa M nonpeyHn Harmb nnHuje HMBoa Ah

O Kputnuna aybuHa moxe ce oapeanTn 13 ycaosa ga je Opyaos 6poj Fr=1:

. 3 32 _
0%B [z 1.cayyaj hy, = /9,8”2,52 = 0,53 m
ga3 B gB* . 3/ 4,52
2 cny4da]  hy, = /9)8”2,52 = 0,69 m

O 3a kpuBMHY Yy OCHOBM TOKa, NOMNPeYHU Harnb nMHMje HMUBOA Ce MOXE OL,ijeHUTU Ha OCHOBY M3pas3a:

v2B
AR=22 - -
gR

raje cy:
v-npocjeyHa bp3mHa y nonpeyHom npecjeky

B=2,5 m—wupuvHa BoAeHOr ornesana

R=6,0 m-nonynpeyHnK KpUBUHE Y OCHOBM

2|
a Ah npeacTaB/ba pa3nnKy HUBOA KOHKaBHe M KOHBeKCHe obare.



5. PESYJITATU CMUMYJIALUUIE

|. Cryyaj Q=3 m3/s Il. Cnyuaj Q=4,5 m3/s

Aybune, T=15s

Depth

- Depth
0.753 I
Q.008 0.902
0.564 |

. i
0.281 0.576

o 0.468

. 07359

Time: 15,002 sec

22
HanomeHa: NpopayyH 3a | chyyaj je paheH ca mpexkom 25x25 cm, a 3a Il cayyaj ca mpexom 50x50 cm



5. PESYJITATU CMUMYJIALUUIE

|. Cryyaj Q=3 m3/s Il. Cnyuaj Q=4,5 m3/s

Bp3uHe, T=15s

Velocity (magnitude)

4.43
370
3.16

2.93
1.90
1.26
0.632
0.000

Velocity (magni )

Time: 15.002 sec 2 3

HanomeHa: MpopauyH 3a | cayyaj je paheH ca mpexkom 25x25 cm, a 3a |l cayyaj ca mpexkom 50x50 cm



5. PESYJITATU CMUMYJIALUUIE

|. Cryyaj Q=3 m3/s Il. Cnyuaj Q=4,5 m3/s

AybuHe Ha kpajy
cumynaumje, T=40s

s
.0.893

0.794

0.695
IO.595
0.496

0.397 V
0.297 24

Time: 40 se o
HanomeHa: MNpopauyH 3a | cnyyaj je paheH ca mpexxom ZSH@m, a 3a Il chyyvaj ca mpexom 50x50 cm



5. PESYJITATU CMUMYJIALUUIE

|. Cryyaj Q=3 m3/s Il. Cnyuaj Q=4,5 m3/s

Bp3unHe Ha kpajy
cumynauymje, T=40s

Velocity (magi e
Velocity (magnitude)

Time: 40001 see

25

HanomeHa: MNpopauyH 3a | cnyyaj je paheH ca mpexom 25x25 cm, a 3a Il cayyaj ca mperkom 50x50 cm



5. PESYATATU CUMYJTALUWNIE

Il. Cnyuaj Q=4,5 m3/s
CrpyjHuue, T=40s

magnitude

<
)
o}
2}
=3

OO ——NNCo

NaysCUBE t=40 s:
[lonpeyHu Harv6b JIMHYje HUBOA Ha Mpary
Ah=1,5cm (1=52,K=15)
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5. PESYJITATU CMUMYJIALUUIE

|. Cnyuaj Q=3 mi/s

Il. Crhyyaj Q=4,5 m3/s
NaysCUBE t=40 s: \ NaysCUBE t=40 s:
Ah=5,5cm . Ah=7,5cm

Ly : D-eo%h NS \\\ Analiticki t=40 s: Dep
Analiticki t=40 s: 0979 \ Ah=11,9cm
Ah=9,6cm e

=75, K=15 d =40, K=15 4
’ me: 1580 ’
" Graph Windaw: e ) 000 ca WBooe
1 = Depth | 1.24
0.99 - 1.23
.08 - 122
1 1.21 ]
0.97 1
£ 4
a 5
o -
[a] 1 g 27
0.96 [a}
119
0.95
118 ]
0.94
1.17 o
0.93 - b
r T T T T T 1 _
0 0.5 1 1.5 2 2.5 3 L T : : :
Distance 0 0.5 1 1.5
Distance
Controller
‘ontrol ller
1 } L ) 75 v
,
K: | P
aaaaaaaaaaaaaaa g Draw Setting = Marker Setting Copy
Snapshot CSVE t




6. 3AK/bYULIM

O C 063upom ga Huje ycnjena cumynauuvja ca nNparoM BUCMHE 2,3 M Npema NOCTaBLM 3343aTKQ,
ypaheHa je jeAHOCTaBHWja Bapu1jaHTa ca NparoM Makbe BUCUHe 3aaTe npeko onunje Obstacle cell.

1 360r mane BUCKHe npenpeke HeMa BevKe TypbyaeHLMje U n3paxxeHor BPT0XeHa Y 30HM npara.

O Y3BogHO oz nmpara je MMpaH pexmMm Teuyera, AOK Ce Ha npary ¢opmupa KpuTuiHa AybuHa u
Teuere npesia3v y bypaH pexunm.

1 ConunaHo noknanare CUMYAMPaHMUX pe3yaTaTa ca aHaJIMTUUYKMM NPOPAYYHOM.

d MoTpebHa je A0AATHO UCTPaXMUTM HAUMH 33JaBarba Mpara NPeko Hymepuuke BpUjeAHOCTU, Tj.
npeko nponycTta (Obstacle height, Underpass top height i Underpass bottom height) n 360r uera ce
jaB/bajy HecTabmAHOCTY y npopauvyHy (nokywaTtu ybnaxuTu naj y3BoAHE U HU3BOAHE KOCUHE
npara, 3a4aTv NPOTULLAj NPeKo npmpawTajay ogpeheHoM BpeMeHCKOM Nepuoay,...).

d WM3awna je HoBa Bep3uja Iric NaysCUBE v4.0.0, koja npy>a gogaTHe onuuje 3a cumynaunje u 6osbu
npernej reomeTpuje n pesyatata npopavyHa.
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YHUBEP3SUTET Y BEOIPALY

[PABEBUHCKU ®GAKY/ITET
OACEK 3A XUWAOPOTEXHUKY U BOAHO EKOJTIOWKO MHAKEHEPCTBO

OOKTOPCKE CTYOWUIE
MEXAHUKRA ®NYUOA — HANPEAHW KYPC

XBAJTA HA NAXHBA !

Mpodecop: CrypeHTum:
Mpod. ap AywaH MNpogaHosuh O6pagp Lapuesuh 914/23
AoueHT ap AamjaH MBeTuh Jenuua Mpotuh 908/23
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Beorpag, 29.2.2024. roamHe
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