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Langkah Kerja Penggunaan software iRIC

LAMPIRAN

A. Tahap Pre-Processing

Buka software iRIC, lalu klik Create New Project

T rE nbhoh-
W RSy o
5 <
I r iRIC
ek R
I R o b s s Crrad Rves 3 e,
Start Simulation Project Support
Create New Project... | Open Project File...
Recent Sclvers: Recent Projects:
» Nays20H IRIC. 2% 1.0 64blt 3 20210503 IRIC Sedimen Fix Pertama
> Nays2D Flood v8.0 64 bit > 20210430_T8

> Sediment pertama
> 20201115_TUGAS AKHIR COBA
> 20200906_Cobapertama
> 20200906_LATIHAN PERTAMA FIX
Lo |

Gambar Tampilan awal software iRIC
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Setelah tampilan pemilihan solver terbuka, pilih Nays2DH iRIC .3x
1.0 64 bit untuk pemodelan pola sedimentasi akibat Abutment Jembatan.

Lalu klik OK.

i’ Select Solver

River2D

Slope-Area Computation Prograt
SRM

SToRM

< >

L ]

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 S

CERITD ¥1.1

DHABSIM 1.1.1 Name  Nays2DH RIC.3x 1.0 64bit

Elimo Verson  1.5.300

EvaTRIP v3.0 Copyright Yasuyuki SHIMIZU and Hiroshi TAKEBAYASHI

FaSTMECH Release  2018/06/05

Mflow_02_iric3 v311 64 bit for iRl Homepage http:/iric.org

Morpho2DH v1.0

Nays2D Flood v5.0 64 bit Description License

Mays2DH iRIC.3x 1.0 64bit

CUBE3 v1.00.12 Nays2DH is a computational model for simulating horizontal two-dimensional {2D) flow, sediment transport, "

NaysEddyv. .1 x64 morphological changes of bed and b

anks in rivers. Although RIC has provided several 2D solvers, such as Nays2D,
Morpho2D, FaSTMECH, etc., we believe that the users sometimes may confuse which solver is preferable for their own
case, Therefore, we dedided to combine Nays2D and Morpho2D to provide a more powerful and user frisndly tool for
RIC users, we called it Nays2DH.

Nays2D, developed by Cr. Yasuyuki Shimizu in Hokkaido University in Japan, is a plane 2D solver for calculating flow,
sediment transport, bed evolution and bank erosion in rivers. By joining many developers to Nays2D project, several
functions, for instance, river confluence model, mixture grain size mode! and Hot start function, have been added.
Nays2D s attached to iRIC and RIC-Nays which is a predecessor project of iRIC. Nays2D includes several options for
simulating river flows such as an unsteady vortex generation in open channel fiows and river morphodynamics, River
morphodynamics indudes the initiation and develop-ment of free bars in rivers and the interaction between fres bars
and forced bars in meandering channels. In addition, Nays2D has been applied to several practical applications: bed
evolution process in rivers affected by trees and vegetation, calculation and prediction of inundation on floodplains,
sedimentation in river con-fluences, analysis of bank erosion and flood disasters.

Morpho2D developed by Dr. Hiroshi Takebayashi is a solver to simulate the two-cimensional morphody-namical
changes in rivers, Initially, it was attached in the RIC-Nays as Mixture grain size model” Since RIC released version 1,
this solver has been reformed as Morpho 2D, Morpho2D indudes several possibilities for sim.

ulating the morphological
river bed with uniform and mixture sediment. and simuiating th f free bar f

T —— e —————————

rs with sorting

Gambar Tampilan Pemilihan Solver
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Setelah tampilan Pre-processing Window terbuka, kita mulai
memasukkan data elevasi saluran terbuka kedalam software dengan cara klik

Import pada menu bar => Geographic Data => Elevation (m).

Ji. Untitled - iRIC 3.0.18.6257 [Nays2DH iRIC.3x 1.0 64bit] - [Pre-processing Window]
® File Import  Geographic Data  Grid  Measured Values  Calculation Condition  Simulation  Calculation Result  View  Option  Help
e = N S ¢t ¢ P B C WE SR L o ©
+ + Geographic Data (fromweb)  + Elevation of fixed bed (m)..
Hydraulic Data 3 Obstacle...
vOE@ Grid Creating Condition... Fixed or Movable Bed...
Grid... Density of Vegetation (m-1)...
Calculation Condition... Height of Vegetation (m)...
Calculation Result... Manning's roughness coefficient...
Measured Values... Grain size distribution...
Background Image... Reference Information...
Visualization/Graph Settings...
'D_[mﬁ[ﬁb_uhﬂn—_[
[0 Reference Information
Grid Creating Condition
Grid [No Data]
Measured Values
Background Images
Background Images (Internet)
[) Google Map (Road)
[ Google Map (Satellite)
() Google Map (Hybrid)
W] Google Map (Terrain)
(] Open Street Map
O D) Axes
¥ O ) Distance Measures
O O Measurel

Ormemaa-

<
ooooo

poooco

Gambar Tampilan Pre-Processing Window
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Gambar Tampilan Data Elevation yang Telah Terinput
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Setelah data elevasi berhasil terinput, selanjutnya kita dapat membuat
Computational Grid sepanjang saluran yang akan diteliti.  Untuk

melakukannya, pilihlah Grid pada menu bar => Select Algorithm to Create
Grid.

e e
ofest biew e e
» L LR i
+ 4
o R
vag L

goo0DCUoooooooo

oo
opo

Gambar. Pemilihan Menu Grid

Setelah itu, piilih Create grid from polygonal line and width, lalu Kklik
OK.

Algorithm: Description:
Create grid frem pelygonal line and width First, please define polygonal line, by mouse-clicking, The
Create grid from river survey data polygonal line is used as the center line of the grid. Then, you
. - . define the width, division number of grid in T direction and 1
Create grid by dividing rectangular region

direction,
Create grid by dividing rectangular region (Lengitud

Create compound channel grid

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

Cartesian Grid for NaysEddy x64

Simple Grid Generator

OK Cancel

Gambar Pemilihan Jenis Grid yang Akan Digunakan
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Selanjutnya buatlah grid sesuai dengan alur aliran saluran dari

upstream menuju downstream wilayah kajian.

ocoooo

oo

_ "

—
-sae. o

Gambar Penentuan Upstream dan Downstream Grid

Setelah itu, kita menentukan lebar dan jumlah grid baik secara
memanjang maupun melintang, disesuaikan dengan saluran yang akan dikaji.
Setelah itu klik apply untuk menampilkan grid. Jika tidak error yang terjadi, klik
OK. Lalu akan muncuk kotak dialog Confirmation, klik OK.

-

/7 Grid Creation ® o

g |0.0100102 m
dy oot m

Gambar Tampilan Grid Creation
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Gambar Tampilan Grid yang Telah Dibuat

Untuk membuat sedimen pada saluran terdeformasi, klik kanan pada
Fixed or Movable Bed di Object Browser lalu pilih Add =>> Polygon.
Selanjutnya buatlah polygon mengelilingi grid, jika selesai klik dua kali, lalu

pilih movable bed, kemudian OK.



Untitled - iRIC 3.0.18.6257 [Nays2DH iRIC.3x 1.0 64bit] - [Pre-processing Window]
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" File Import GeographicData Grid Measured Values  Caleulation Condition  Simulation  Calculation Result  View  Option  Help

EdEe s G M "5 X« 4§

+ ¥+ )

Object Browser X

v

v

v

v

O |2 Geographic Data
¥ O 3 Elevation (m)
0 ) points2
O ) Elevation of fixed bed (m)
O O Obstacle
O © Fixedc **
O © Densiy | ¥ Import.
O D Height mport from web
0 O Mannit _
0 O Grains -
O O Referer Export All Polygens.

O [ Grid Creati
K Delete All.

O 1) Grid (600

00 Gidsh oy rseting..
» [ Nodee
» O conan  SetUpScalarbar..
0 (5 Messured Values
O (5 Background Images
O (5 Background Images (intemet]

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

O 0O Axes

O D Distance Measures

O ) Measurel

QE 3t TP

S @By %

B i 1 ©

Gambar Pemilihan Menu Movable Bed

/" Edit Fixed or Movable...

Please input new value in this polygon.

Fixed or Movable Bed :  Movable bed =

Cancel

Gambar Tampilan Edit Polygon Value

Selanjutnya kita membuat dasar

saluran dibawah sedimen tidak

terdeformasi, klik kanan pada Elevation of Fixed Bed di Object Browser, Lalu

Add =>> Polygon. Setelah itu buat polygon mengelilingi Grid kemudian

masukkan elevasi fixed bed yang diinginkan, lalu OK.
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i Untitled - iRIC 3.0.18.6257 [Nays2DH iRIC.3x 1.0 64bit] - [Pre-processing Window]
# File Impot GeographicDsta Grid Measured Values  Calculation Condition  Simulstion  Calculation Result  View Option  Help

EPHl@ee DM@ % aw t § QQ et T pE SR o
4+ + ]
Object Browser x

¥ O [ Elevation (m)
O ) Points2
0 2 Elevation of fixed bed (m)
O 2 Obstacle < Import...
O [ Fixed or Movable Bed

@ 0 regon L e

¥ O |2 Geographic Data ‘

“

O 2 Density of Vegetation (m-1
O 3 Height of Vegetation (m)
O (3 Manning's roughness coef
O (O Grain size distribution
O 3 Reference Information Color Setting..
O ) Grid Creating Condition
¥ O I Grid (600 51 = 30600)
O () Grid shape
L3 [ Node attributes
» [ Cell attributes
O (5 Measured Values
O I Background Images
¥ O |2 Background Images (Internet)
[) Geegle Map (Road)
) Google Map (Satellite)
[} Google Map (Hybrid)
) Geegle Map (Trrain)
[) Open Street Map
O 0 Axes
¥ O (5 Distance Measures
O ) Measurel

K Delete All.

Set Up Scalarbar...

Gambar Pemilihan Menu Elevation of Fixed Bed

/ Edit Elevation of fixed bed (m) value [ ]

Please input new value in this polygon.

Blevation of fixed bed m) :

Gambar Tampilan Edit Polygon Value

Setelah itu kita akan memasukkan obstacle pada model saluran
simulasi. Adapun obstacle dalam simulasi ini adalah abutment dan dinding
saluran. Untuk memasukkan obstacle, klik kanan pada obstacle di Object

Browser, lalu Add =>> Polygon. Selanjutnya buat polygon pada bagian yang
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ingin kita jadikan obstacle, lalu klik dua kali dan pilih obstacle pada polygon

value, keudian OK.

i’ Untitled - iRIC 3.0.18.6257 [May=2DH iRIC.3x 1.0 64bit] - [Pre-processing Window]
7 File Import Geographic Data Grid Measured Values Calculation Condition  Simulation  Calculation Result  View  Option  Help
HRES O™ E ([ %Xkt § QA2 s I[P S By g B kL g
+ +
Object Browser x
¥ O |33 Geographic Data
¥ [0 [C) Elevation (m)
O [ Points2
¥ [0 5 Elevation of fixed bed (m)
O [ Polygent

Import.

4
-

zzpUzre
| {

@

re
Ret 7<  Delete Al

d Ci

gooooocp

oo
ofgCcooooo oo

Color Setting...
Set Up Scalarbar..

e

Q9
@
]

L]

MNode attributes
Cell attributes
easured Values

oo

ackground Images

ooov vy
ooo
g

“

ackground Images (Intemet)
) Google Map (Road)
[ Google Map (Satellite)
) Google Map (Hybrid)
[ Google Map (Terrain)
1 Open Street Map

O Axes

2 Distance Measures

O [ Measurel

v

Gambar Pemilihan Menu Obstacle

/7 Edit Obstacle ... [ BN

Please input new value in this polygon.

Obstacle : Obstade  +

Gambar Tampilan Edit Polygon Value

Untuk menentukan koefisien Manning pada dasar saluran. Klik kanan
pada Manning’s roughness coefficient di object browser, kemudian piilih add
=> Polygon. Lalu buatlah Polygon yang mencakup keseluruhan saluran. Lalu

masukkan angka koefisien Manning yang dinginkan, kemudian klik OK.
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i Untitled - iRIC 3.0.18.6257 [Nays2DH iRIC.3x 1.0 84bit] - [Pre-processing Windew]
£ File Import GeographicDsta Grid Measured Values  Calculstion Condition  Simulation  Calculation Result  View  Option  Help

Eaee s D A (% H 5 (wwk §AQ 2+ 3 3 B2 WS B o
+ ¥+ 7
Object Browser x

¥ O () Geographic Data
¥ O 3 Elevation (m)
O [ Points2
¥ O () Elevation of fixed bed (m)
O [ Polygont
¥ O 2 Obstacle
O [ Polygon3
O ) Polygon2
O [ polygont
() Fixed or Movable Bed
O [ Polygont
Density of Vegetation (m-1)
Height of Vegetation (m)
Manr
Grain
Referny " _IMP

4

(=)
=
(=]
(=]
(=]

4
oo
ofcooooo o

Grid (600 i
O Grigs 7 BepertA
> LD Node 3¢ peete AlL.
>3 cCella
O ) Measure: Color Setting
0 32 Backgrov Set Up Scalarbar...
O [ Backgrow,
) Geogle Map (Road)
1) Google Map (Satellite)
) Google Map (Hybrid)
) Google Map (Terrain}
) Open Street Map
O O Axes
¥ O D Distance Measures
O [ Measurel

Gambar Pemilihan Menu Manning’s Roughness Coefficient

/* Edit Manning's reughness coefficient value [ BN ]

Please input new value in this polygon.

Manning's roughness coefficent : |0.043

Gambar Tampilan Manning’s Roughness Coefficient Value

Selanjutnya kita akan menentukan pengaturan kondisi batas pada
saluran. Untuk itu pilih menu Calculation Condition pada menu bar, lalu klik

Setting.
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Untitled - iRIC 3.0.18.6257 [Nays2DH iRIC.3x 1.0 64bit] - [Pre-processing Window]

File Import GecgraphicData Grid Measured Values = Calculation Condition  Simulation  Calculation Result  View  Option  Help

T Haee e N % X ¢t PR S mE s

S X A ALK

ect Browser

O [ Geographic Data
¥ O 2 Elevation (m)
O [ Pointst
O I3 Elevation of fixed bed (m)
¥ O 2 Obstacle
O [ Polygont
¥ O 3 Fixed or Movable Bed
O ) Polygoni
O [ Density of Vegetation (m-1)
O 3 Height of Vegetation [m)

¥ [ [ Manning's roughness coeffi...

O [ Polygent
O 2 Grain size distribution
O 2 Reference Information
O [) Grid Creating Condition
O 5 Grid (1995 x 129 = 257355)
O [ Grid shape
L4 I Node attributes
L I Cell attributes
O ) Measured Values
O [ Background Images
oD Background Images (Internet)
[ Google Map (Road)

(42}

< Import...
¥ Export...

Gambar Pemilian Menu Calculation Condition

Setelah itu kotak dialog Calculation Condition akan muncul, Pada

kolom Groups terdapat beberapa menu, pertama pilih Solver Type lalu pada

Select solver type pilih +Advanced. Kemudian pada Bed deformation pilih

Enabled. Pada bagian Bedload transport formula for uniform sediment pilih

M.P.M Formula. Selanjutnya pada +How to set elevation of fixed bed pilih use

elevation data of fixed bed



ji.. Calculation Condition

Groups
Solver Type
Boundary Condition
Time
Initial Water Surface
Bed material
Vegetation
+Confluence

+Bank erosion
+5Secondary flow
+0thers

+Hot Start
+Qutput variables

+Non-uniform mate...

Reset

Select solver type
Bed deformation
Finite differential method of advection terms
+Confluence
+Bed material type
+5ediment transport type
+Bedload transport formula for uniform sediment
+Vector of bedload transport
+Formula of upward fiux of suspended load from river bed
+Bank erosion
+5lope collapse model
+Turbulent model

+How to set elevation of fixed bed

75

® @
+Advanced A
Enabled -
CIP method -
Disabled -
i
Bed load -
M.P.M formula -
Watanabe formula -

Itakura and Kishi formula

Disabled i

Mo hd

Zero equation model -

Use elevation data of fixed bed A

Gambar Tampilan Menu Solver Type

Selanjutnya terdapat menu Boundary Condition untuk menentukan

kondisi pada saluran. Pada Bagian Water surface at downstream, Set ke

Constant value lalu masukkan nilai 0.087 pada Constant Value. Pada bagian

Velocity at upstream, Set Slope for uniform flow ke Constant value, lalu

masukkan nilai 0.0005 pada Slope value at upstream. Untuk memasukkan

data debit dan lama waktu running klik Edit pada bagian Time series of

discharge at upstream and water level at downstream.



li. Calculation Condition

+Confluence
+MNen-uniform mate...

+Output variables

Slope value at downstream

+5lope value of tributary channel

76

Groups
Solver Type Periodic boundary condition
Ectincaneonditi Water surface at downsiream -
Time
Initial Water Surface Constant value (m) 0.087
Bed material Siope for uniform flom
Vegetation

Velodity at upstream Uniform flow -
+Bank erosion
+Secondary flow Slope for uniform flow Constant value -
+0Others
Slope value at upstream
+Hot Start i "

Time unit of discharge fwater surface fle Second -

Time series of discharge at upstream and water level at downstream Edit
+Discharge time series of tributary channel Edi
+Change the supply rate of sediment from the upstream boundary Yes -

+The ratio of supplied sediment transport to an equilibrium sediment transport (%)

li ulatl i Time series of discharge at upstream and water level at downstream e 0
Groups Time Disch 001 o o6 — Discharge(m3/s)

Sobver1 | o 0.0064 L — Water level(m)
Bounda &
Time 2 7350 0.0064° N 04
Initial W
Bedma 0.008 -] [
Vegetat - Loz
+Confly ~ E
+Non-{ £ 0.007 B
+Bank 1 =
e | ] re e
+Gther! 55 0.006 L 4
+Hot 2 3 Downstream
+Outpy a [ 02—

0.005 |

0.004 | [os

0.008 - Los

< > T T T T T T T T 1
0 100 200 800 400 500 600 700 800
Add Remove Time

ey Import Export Cear S -

A

Gambar Tampilan Untuk Memasukkan Debit

Setelah itu terdapat menu Time untuk mengatur waktu running. Output

time interval merupakan interval waktu yang akan dimunculkan pada saat
running, nilai yang digunakan adalah 1 detik. Selanjutkan Calculation time

step adalah langkah waktu kalkulasi yang akan digunakan, nilai yang



77

digunakan ialah 0.0005 detik. Pada Start time of output masukkan nilai O detik.
Lalu pada Start Time of bed deformation masukkan niai O detik.

Ji” Calculation Condition

[ ]

Groups

Solver Type Output time interval (sec)

Boundary Condition Calculation time step (sec) [ o000

Time

Initial Water Surface Start time of output (sec) [

Bed material Start Time of bed deformation (sec)

Vegetation [Negative is no bed deformation]

+Confluence Maximum number of iterations of water surface calculation

+Nen-uniform material

+Bank erosion Relaxation coeffident for water surface calculation

+5Secondary flow

+0Others

+Hot Start

+Output variables

Reset _ Cancel

Gambar Tampilan Menu Time

Pada Menu Bed Material, Masukkan Nilai Diameter of Uniform Bed
Material (mm) sebesar 0.56

Jic. Calculation Condition

Groups
Salver Type Diameter of uniform bed material (mm)
Boundary Condition
Time
Initial Water Surface
Bed material
Vegetation
+Confluence
+Non-uniform material
+Bank erosion
+Secondary flow
+0Others
+Hot Start
+Output variables

Reset _ Cancel

Gambar Tampilan Menu Bed Material
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Selanjutnya pada menu vegetation, set drag coefficient of tree ke

angka 0 dikarenakan tidak adanya vegetasi pada saluran simulasi.

Drag ofount of ree [

e e dalacF vegetation hesght  the el

= -

Gambar Tampilan Menu Vegetation

- =

S

i

32C bjan - zmm B

Kemudian pada menu Secondary Flow, set Yes pada Use a Transport

Equation of Vorticity for Calculating Secondary Flow.

Calculation Condition

Groups
Solver Type
Boundary Condition
Time
Initial Water Surface
Bed material
Vegetation
+Confluence
+MNon-uniform material
+Bank erosion
+Secondary flow
+Others
+Hot Start
+Qutput variables

Use a transport equation of vortidty for calculating a secondary flow Yes

Reset

Strength of secondary flows for sediment transpart

Cancel

Gambar Tampilan Menu Secondary Flow
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Selanjutnya pada menu Others, masukkan nilai relative weight of Bed
Material sebesar 2.71. Untuk menu lain biarkan pada kondisi default. Setelah itu

klik Save and Close.

i’ Calculation Condition

Groups
Solver Type Density of water (g/m?)
Boundary Condition Relative weight of bed material
Time
Initial Water Surface Void ratio of bed material
Bed materia A for eddy viscosity coefficent (k/fu™h x A +E)
Vegetation
+Confluence B for eddy viscosity coefficdent (kf6u®h x A +E)

+Nun-uniF?rm material Morphelogical factor
_— +Bank erosion
+Secondary flow Mumber of threads for parallel computation (Only multi core PC)
+0Others

+Hot Start

+Qutput variables

Gambar Tampilan Menu Others

B. Tahap Processing
Setelah semua data telah dimasukkan, kemudian akan dilakukan
proses running. Untuk melakukan running klik Simulation pada menu bar lalu

pilih Run.

DHIRIC.3x 1.0 64bit] - [Pre-processing Window]
Grid  Measured Values  Calculation Condition | Simulation  Calculation Result  View  Option  Help

PATREERPT TR [CPaINpy
F Stop

X B Solver Information...

“  Export solver console log...

(m)

(m-1)
(m)
i coeffi...

rnet)
] _

Gambar Pemilihan Menu Simulation
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Pada tahap ini, running simulasi akan berjalan sesuai dengan kondisi
yang telah ditetapkan sebelumnya. Lama proses running ini bergantung
kepada beberapa faktor seperti kemampuan komputer, banyak grid yang
digunakan, dan time step yang digunakan. Setelah pemilihan menu
simulation dilakukan, kemudian IRIC akan menampilkan jendela yang
menunjukkan proses running simulasi.

o Help
[ I LR

3000 0.0210
00 0.0210

3380
330,000 0.0210
0000 0.0210
HL000  0.0210

Gambar Tampilan Proses Simulation

Jika selama proses running simulasi terjadi kesalahan kalkulasi,
maka program akan menunjukkan jendela pop-up yang akan
memberitahukan bahwa simulasi yang dilakukan gagal dan memerlukan
pemeriksaan terhadap grid, calculation condition, time, dan parameter-

parameter lainnya.



