BAB IV
METODE PENELITIAN

A. Studi Literatur
Penelitian ini mengambil sumber dari jurnal-jurnal pendukung kebutuhan
penelitian. Jurnal yang digunakan berkaitan dengan pengaruh gerusan lokal
terhdadap perbedaan bentuk pilar, baik penelitian menggunakan model fisik
maupun model matematik. Selain itu, sumber penelitian juga diambil dari

beberapa tugas akhir tentang gerusan lokal.

B. Pengumpulan Data

Untuk melaksanakan penelitian ini, simulasi yang digunakan
menggunakan software iRIC. Fungsi matematik yang digunakan dalam software
iIRIC adalah Nays2DH 1.0, dimana fungsi ini bisa mensimulasikan keadaan aliran
air ketika ada bangunan pilar jembatan yang berada di tengah sungai. Pada
simulasi ini menggunakan data primer, dengan menggunakan nilai debit dan
waktu sesuai dengan model fisik. Data debit yang digunakan adalah 0,0044 m®/s
dengan kurun waktu running 3 menit. Sedangkan dimensi penampang saluran
yang digunakan memiliki lebar 2,5 meter dan panjang 0,46 meter dengan
mengadopsi penampang model fisik yang berupa flume Laboratorium Hidrolika
Universitas Muhammadiyah Yogyakarta. Karena ini merupakan penelitian tahap
pertama dalam penggunakan software iRIC Nays2DH 1.0, untuk karakteristik
alirannya menggunakan aliran seragam (uniform flow) dengan kemiringan dasar
saluran atau slope sama dengan 0,004. Pilar yang digunakan berupa pilar kapsul
dengan dimensi pilar yaitu 3 x 6 inc dan pilar tajam dengan dimensi 3 x 3 inc dan
tinggi pilar yang digunakan 15 cm. Model simulasi dan dimensi pilar yang akan

digunakan dideskripsikan pada Gambar 4.1 dan Gambar 4.2
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(b)
Gambar 4.1 Model simulasi software iRIC:Nays2DH 1.0, (a) pilar kapsul (b)
pilar tajam
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Gambar 4.2 Model pilar, (a) kapsul (b) tajam




C. Alur Penelitian
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Debit rencana
Waktu simulasi
Kemiringan saluran
Angka manning
Bentuk pilar
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Simulasi software iRIC:
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Debit rencana
Waktu simulasi
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Sediment tracking
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Arah aliran (arrow velocity)
Elevasi dasar saluran
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Gambar 4.2 Flowchart alur penelitian

D. Langkah-Langkah Simulasi iRIC Nays2DH 1.0
Langkah-langkah yang dilakukan untuk penelitian simulasi konsentrasi

pengaruh perbedaan bentuk pilar terhadap gerusan lokal dengan iIRIC Nays2DH

1.0 ini adalah sebagai berikut:

1. Buka software iRIC Nays2DH 1.0, lalu klik file — new project



li Untitled - iRIC 2.3.12.6421 [Nays2DH 1.0 64bit]

[Fire]Import Geographic Data Grid  Measured Values  Calculatio

E
el Save

e i

Import

¥ -4

Export

Exit

Mew Project... Ctrl+N
Open...

Save As File(*.ipra)...
Save As Project...

Property...

Save Snapshot...
Continuous Snapshot / Movie / Google Earth Export...

Recent Projects »

Show iRIC Start Page...

Ctrl+O
Ctrl+5

Gambar 4.3 Tampilan awal iRIC Nays2DH 1.0
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2. Pilih iRIC Nays2DH 1.0 64 bit untuk simulasi gerusan yang akan digunakan,

Klik ok.

Ji Select Solver

Mflow_02 64 bit

SRM

CERILD v1.0

Elimo

EvaTRiP

FaSTMECH

Nays2D Flood v5.0 64 bit
Nays2DH 1.0 64bit
NaysCUBE +.3.20.1 64bit
NaysEddy v1.0 64
River2D

STeRM

Basic Information

Name Nays2DH 1.0 64hit

Version 1.0.5987

Copyright Yasuyuki SHIMIZU and Hiroshi TAKEBAYASHT
Release  2015/05/29

Homepage http:/fi-ric.org

Description License

T e

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

Nays2DH is a computational model for simulating horizontal two-dimensional (2D) fiow, sediment transpart, =
morpholegical changes of bed and banks in rivers. Although iRIC 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 decided to combine Nays2D and Morpho2D to provide a more powerful and user friendly tool for
iRIC users, we called it Nays2DH.

Nays2D, developed by Dr. 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 conflusnce model, mixture grain size model and Hot start function, have been added.
Nays2D is attached to iRIC and RIC-Nays which is a predecessor project of iRIC. Nays2D indudes several options for
simulating river flows such as an unsteady vortex generation in open channel flows and river morphodynamics, River
morphodynamics indudes the initiation and develop-ment of free bars in rivers and the interaction between free 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-dimensional morphody-namical changes
in rivers. Initially, it was attached in the RIC-Nays as Mixture grain size mode!’ Since iRIC released version 1, this
salver has been reformed as Morpho2D, Morpho2D indudes several possibilities for simulating the morphalogical
chanaes of river bed with uniform and mixture sediment. and simulating the development of free bars with sertina of S

m

Gambar 4.4 Tampilan pemilihan solver

3. Pilih grid — select algorithm to create grid, untuk menggambar grid yang

diinginkan. Kemudian pilih Multifuntion Grid Genarator .
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Grid Measured Values Calculation Co

Select Algorithm to Create Gnd...
Grid Creating Condition »
eate Gnd
Attributes Mapping »
Eu’r
X Delete
D ettine
- en Bird's-Eye Vie ndc
Add New Gri
< Import...
Export

Gambar 4.5 Tampilan pemilihan grid

I — ~
lic Select Grid Creating Algorithm _ &Iﬂ

Algorithm: Description:

Create grid from polygenal line and width
Create grid from from river survey data
Create grid by dividing rectangular region
Create grid by dividing rectangular region (Longitud
Create compound channel grid
Cartesian Grid for NaysEddy x64
Multifunction Grid Genarator
Simple Grid Generator

Gambar 4.6 Tampilan pemilihan tipe grid line

4. Setelah itutentukan grid creation. Grid creation ini membuat penampang
tampak secara detail dengan kotak pixel yang dibuat. Dan untuk menentukan
slope saluran. Semakin banyak membuat kotak, maka akan semakin detail
proses running. Pada Cross Section Shape untuk merubah lebar penampang
dan jumlah kotak yang ditujukan pada Gambar 4.7, pada Gambar 4.8 Channel
Shape Parameter untuk merubah panjang penampang dan jumlah kotak.
Sedangkan Bed and channel shape untuk merubah slope ditujukan pada
Gambar 4.9. Kemudian klik create grid, maka akan muncul grid seperti pada
Gambar 4.10.



> rd Crestion R — T

Groups )
Channel Shape Single Cross Section

Cross Sectional Shap... Width{m)

Channel Shape Para ) =

Bed and Channel Sha... Number of Grid in Lateral Direction 92+

Upstream and Down.. Compound Channel
Width Variation P

Bed Condition Mumbers of Grids
Left Floadplain 5
Low Water Channel Sk

Right Floodplain 5%

Low Water Channel Depth(m) 0.02
Bank Slope Raitio of Low Water Channel 2
Numbers of Grids in Low Water Channel Bank 1
Simple Compound Channel

Channel Width

Left Flood Channel Width{m) 0.3

Low Water Channel Width(m) 0.3

Right Flood Channel Width(m) 0.3

With Straight or Meandering Levees

Total Width{m) 2
Low Water Channel Width(m) 0.3
Left Levee Distance from Channel Center(m) 2

Right Levee Distance from Channel Center(m) B

Gambar 4.7 Cross Section Shape

> Grd Creation T

Groups
Channel Shape Wave Length of Meander(m) 2.5
Cross Sectional Shape Para.. FEeiis 1
Channel Shape Parameters
Bed and Channel Shape Meander Angle(degree) ]
Upstream and Downstream ... Mumber of Grids in One Wave Length 500 [=
Width Variation
Bed Condition Levee Meander Parameters
Meander Angle(degree) 0
Meander Wave Length(m) 3
Phase Lag from LWC(m) 0

Kinoshita Meander Parameters
Addition] Meander Angle(degree) 10

n1{Wave Number of the second term)

Gambar 4.8 Channel Shape Parameters
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> Grid Creation o

Groups

Channel Shape Initial Bed Shape [Fat@moba) =]

Cross Sectional Shape Pa... | gar Height or Amplitute of Parabolic Shape(m)
Channel Shape Parameters

Bed and Channel Shape Lag Btween Bar and Flane Geometry(m)
Upstream and Downstre.., Channel Slape

Width Variation

Bed Condition

‘ Reset | | Cancel

Gambar 4.9 Bed and Channel Shape

Gambar 4.10 Tampilan grid

5. Untuk memasukkan pilar, klik kanan pada obstacle pilih import. Kemudian
pilih folder penyimpanan pilar, klik open. Pada polygon Import Setting pada
kolom Name pilih Name is set automatically (ex. Polygonl) dan pada kolom
Value pilih Specify value — Obstacle. Kemudian pindahkan pilar sesuai dengan

grid yang diinginkan.



Object Browser

4 ) Geographic Data
) Elevation (m)

I Elevation of fixed bed (m)

Y] 5 Obstacl
) Fixed or, * Import...
2D Density Add '
2D Height
3 Mannin| ¥ Export All Polygons...
=) Grain sis
Drelete All..
) Grid Creatir X Elete
> @] D Grid (501 xS A Color Setting...
2 Measured
Set Up Scalarbar...
) Backgrounc i
[) Axes
4 ) Distance Measures

[ Measurel

Gambar 4.11 Tampilan membuat pilar

Ji Select file to import | 28 |
—— - - -
@uvl |, « KULIAH » bismillah TA » Pilar » ArcGIS ~ [ 42 || search ArcGis )
Organize v New folder =~ 0 @
* Name Date modified Type
- Libraries
ﬂ@ D . Kapsul_X 12/10/2016 5:54 PM AutoCAD Shape 5.,
J Mocemen : Kapsul Y 12/10/2016 6:06 PM  AutoCAD Shape S...
usic
& b | _ Lingkaran 12/10/2016 8:38 AM  AutoCAD Shape 5...
ictures
B vid Palung_X- 12/10/2016 6:11 PM AutoCAD Shape 5.,
aees [0 Palung_¥+ 12/10/2016 612 PM  AutoCAD Shape 5.
N C Palung_Y- 12/10/2016 6:14 PM AutoCAD Shape 5...
0 t
Le s IR Palung_V+ 12/10/2016 613 PM  AutoCAD Shape 5.
H-? Local Disk (&) |E ; i )
Local Disk (D) D Persegi 12/10/2016 6:19 PM  AutoCAD Shape 5...
ocal Disk (D:
= Tajam 12/10/2016 6:21 PM  AutoCAD Shape 5...
— HP_TOOLS ()
' A360 Drive
“! Network

v o

1l | 3

File name: Tajam

~ | Allimportable files (*.shp) - |

J |

l Open Cancel l

Gambar 4.12 Kotak dialog Select file to import
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# Polygon Import Setting | ? &J

Enceding: |System ~ FID_ Entity Layer
L 10 LWPolyline 0 7
Load from Shape file attribute
@ MName is set automatically (ex. Polygon1) |
Value |
Load from Shape file attribute :
- 1
@ Spedfy value Obstade - 1
1
1
1
4 n 3
[ 0K ] | Cancel |
Gambar 4.13 Kotak dialog Polygon Import Setiing
L e B Dinding
. : Saluran
Dinding
Saluran
. Grid
Hitungan

o [y

Gambar 4.14 Pilar jembatan bentuk kapsul
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o . Dinding
Dinding " Saluran
Saluran

_ Grid
8 " Hitungan

===

Gambar 4.15 Pilar jembatan bentuk tajam

6. Untuk membuat pilar tersebut menjadi dasar yang tetap dan tidak berubah

terhadap proses running. Klik kanan Fixed or Movable Bed, kemudian pilih

Add - Polygon. Gambar polygon yang sama persis dengan bentuk polygon

pilar. Setelah selesai pilihlah Fixed Bed.

Object Browser x

4 [J] I Geographic Data

v
“
4 |

< S | |

o 19 S S s <

v

() Grid C @  Color Setting...

= Grid (3 Set Up Scalarbar...

) MEaSU .
) Background Images

[ Axes

) Distance Measures

) Elevation (m)
) Elevation of fixed bed (m)

) Obstacle

¥ U] Polygonl

_'. Fix.J JEP W R, T

7 () % Import.

7 0 Add P Palygon...
) De r

S Hd ! * Export All Polygens...

O Mt o Delete All..

) Gri

[) Measurel

Gambar 4.16 Membuat dasar pilar tetap
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Edit Fixed or Movable Bed.. (2 e

Gambar 4.17 Pilih Fixed Bed
Untuk membuat dasar saluran tersebut dapat mengalami perubahan terhadap
proses running. Klik kanan Fixed or Movable Bed, kemudian pilih Add —
Polygon. Gambar polygon yang sama persis dengan bentuk polygon pilar.

Setelah selesai pilihlah Movable Bed.

Cbject Browser b4

4 [ Geographic Data
I3 Elevation (m)
2 Elevation of fixed bed (m)

4 [¥] B Figrimttmmii s
0] Import.
D Add 4 Palygon...
De

%  Export All Polygons...

75 Delete All...

&) Color Setting...
Grid (3 Set Up Scalarbar...

=

Background Images
Aoes

Distance Measures
[) Measurel

FEEEEE
EpCopporEEEE

(]

a

[

Gambar 4.18 Membuat dasar saluran berubah

Please input new value in this polygon.

Fixed or Movable Bed :
Movable bed
Fixed bed

Gambar 4.19 Pilih Movable Bed

Kemudian membuat koefisien manning pada dasar saluran. Klik kanan pada
Manning’s roughness coeffisien, kemudian pilih Add — Polygon. Kemudian
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buat polygon yang mencakup keseluruhan saluran. Kemudian masukan angka
koefisien manning dalam penelitian ini digunakan 0,0115.

Object Browser x

4 [ Geographic Data
[ Elevation (m)
[Z3) Elevation of fixed bed (m)
4 =) Obstacle
[ Polygonl
4 I3 Fixed or Movable Bed
[) Dasar
[ Pilar Fix
i | Density of Vegetation (m-1)
i} Height of Vegetation (m)

|[#] 2 Manning's roughnecs casfi
) Grain size distriy | < Import..

[} Grid Creating Cond Add Palygon...

B [2) Grid (501 x93 = 465
) Measured Values % Export All Polygons...
[ Background Images
[ Axes

4 () Distance Measures a Color Setting...

[ Measurel

75 Delete AlL..

Set Up Scalarbar..

T

Manning's roughness coefficient : | [IEES

Gambar 4.21 Input nilai koefisien manning
9. Setelah itu pilih menu calcilation condition — setting, untuk mengatur segala
yang difasilitasi untuk penampang sungai yang sudah dibuat. Kemudian itu

muncul tampilan dengan banyak grup.

I Calculation Condition |

Setting... W
#  Import...
% Export..

Gambar 4.22 Tampilan untuk mengatur calcilation condition
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a. Solver type, yaitu tipe masalah apa yang akan digunakan

+Bank erosion
+Secondary flow
+0Others

+Hot Start
+0utput variables

+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

r
ji<. Calculation Condition @I&J
Groups
Solver Type Select solver type
Boundary Condition Bed deformation
Time
Initial Water Surface Finite differential method of advection terms bl
Bed material +Confluence Disabled
Vegetation
+Confluence +Bed material type Unifarm
+Nen-uniform mate... +5Sediment transport type Bed load

Ashida and Michiue formula

Watanabe formula

Itakura and Kishi formula
Disabled
No

Zero equation model

Use initial bed elevations of fixed bed cells

Save and Close:

Gambar 4.23 Tampilan grup solver type pada calculation condition

b. Boundary condition, yaitu keadaan penampang yang akan di input

.

datanya.

,
jic. Calculation Condition

Groups
Solver Type
Boundary Conditien
Time
Initial Water Surface
Bed material
Vegetation
+Confluence
+Men-uniform mate...
+Bank erosion
+5econdary flow
+Others
+Hot Start
+0utput variables

Periodic boundary condition
Water surface at downstream
Constant value (m)
Slope for uniform flow
Slope value at downstream
Velocity at upstream
Slope for uniform flow
Slope value at upstream
+5lope value of tributary channel

Time unit of dischargefwater surface file

Time series of discharge at upstream and water level at downstream

+Discharge time series of tributary channel

+Change the supply rate of sediment from the upstream boundary

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

Disabled A

Uniform flow

o 4
r

lCa\cuIahed from geographic data ]

0.001

Uniform flow

I

[Ca\culated from geographic data ~ ]

0.001
0.001

Second

II

Edit

Edit
100

Save and Close

4

Gambar 4.24 Tampilan grup boundary condition pada calculation condition
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Jic Calculation Condition )
Time [~ 0.008 - 0.03
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Gambar 4.25 Tampilan untuk mengisi debit yang akan digunakan
c. Time, yaitu waktu interval output yang akan dikeluarkan, berberapa detik
langkah running, mulai dari waktu berapa dimulai running dan berapa kali

iterasi yang akan digunakan.

i’ Calculation Condition D ||
Groups

Solver Type Output time interval (sec) 1
Boundary Cendition Calculztion time step (sec) 0.001
Time
Initial Water Surface Start time of output (sec) 1
Bed materizl Start Time of bed deformation (sec) q
Vegetation [Negative is no bed deformation]
+Cenfluence Maximum number of iterations of water surface calculation 0+
+Non-uniform material
+Bank erosion Relaxation coeffident for water surface calculation 08
+Secondary flow
+Others
+Hot Start
+Output variables

Gambar 4.26 Tampilan grup Time pada calculation condition
10. Setelah data sudah dimasukkan, bisa di-run dengan cara simulation — run atau
menggunakan Ctrl +R. Proses lamanya running dipengaruhi oleh waktu

simulasi yang akan.

Simulation | Calculation Result  View Opi
P Run Ctrl+R
@ Stop

@ Solver Information...

Export solver conscle log...

Gambar 4.27 Tampilan cara running iRIC Nays2DH 1.0
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2. persegit.ipro - iRIC 2.3.12.6421 [Nays2DH 1.0 64bit] - [Solver Console [Nays2DH 1.0 64bit] (running)]
@8 File Import Simulation Calculation Result View Option Help
[P @SOM A [ %A |wwd §3|AQ (s PR/ MESELL 0O

Gambar 4.28 Tampilan running iRIC Nays2DH 1.0
11. Setelah itu muncul tampilan setelah running pada Object Browser.

Object Browser >
4 [7] [ Nays2DH 1.0 64bit Grids -
4 [=) Geographic Data
=) Elevation (m)
[=) Elevation of fixed bed...

4 ﬁ IRICZone
D Grid shape
4 Scalar

) Depth(m)

[) Elevation(m)

D WaterSurfaceElew...
) ShearStress(Nm-2)
D ElevationChange(...
[} FixedBedElevatic...
[} Vorticity(s-1)

D FroudeMumber
[ Shieldshumber

[} CrossSectionalMi...
CrossSectionalfo..,
CrossSectional A,
SuspendedSedim...
Velocity(ms-1) (m...
BedloadFlux{m2s...

S
=l

g

Velocity(ms-1)
BedloadFlux(m?2s...
treamlines
Velocity(ms-1)

[ BedloadFlux(m2s...
4 ﬁ Particles

[ Velocity(ms-1)

[ BedloadFlux(m2s...
4 [7] 153 Cell attributes -

7 o o o o
Dor0oooo

[
=]
L

Gambar 4.29 Tampilan Object Browser setelah running
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Setelah di-running, banyak hasil yang bisa dilihat. Dari kecepatan (velocity),

elevasi, tinggi muka air, froude number, vortocity, arah aliran (arrow velocity).

Untuk pembahasan lebih lanjut bisa dibahas pada bab hasil dan pembahasan.

E. Skenario Running

Skenario running adalah alur dari sebuah kasus yang ada pada simulasi

yang dijalankan. Adapun skenario running dari penelitian ini adalah :

Tabel 4.1 Skenario running

Diamete
. Jenis | Debit Koef. Frata | pentuk pilar
Skenario . Slope . rata .
aliran | (md/s) manning . jembatan
material
dasar
Aliran
seragam Kapsul
A _ 0.0044 | 0.004 0,0115 0.975
(uniform (Gambar 4.14)
flow)
Aliran
seragam Tajam
B _ 0.0044 | 0.004 0,0115 0.975
(uniform (Gambar 4.15)
flow)

Simulasi ini menggunakan jenis aliran seragam (uniform flow) dan slope

0.004 dengan pengamatan fenomena gerusan. Simulasi ini juga menggunakan
sedimen dengan diameter (Dso) sebesar 0.975 mm sebagai material dasar saluran

dan menggunakan tipe saluran lurus yang memiliki angka manning 0.0115



