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Simulasi Beton Pull-Out Test

Percobaan Pull Out Test dengan program, ANSYS. Dapat terlihat sebagai

berikut Dengan kondisi symmetric test, model yang riil dapat ditransfer ke FEM

model dengan menerapkan unsur axisymmetric. PLANES2 unsur didalam ANSYS

paket dipilih dalam kaitan dengan kemampuan khusus nya pada menghitung kondisi

yang axisymmetric.

File Masukan: Pullouttest Case Axi.Inp

B PullOutTest_Case_Axi - Notepad

Eile Edit Format ew Help

EE

user can modify this Tisting.

i
|

I

i

! Disclaimer:

i

|

! Created on September 2nd,
|

Mumerical simulation of the Pull-out Test

2011 by adriyan

FINISH
SCLEAR

SFILNAME, PUTl—0OUuT Test Aaxi,l
/TITLE Mumerical simulation of

the Pull-out Test Caxisymmetric analysis)

! == PREPROCESSOR STAGE ==
|

SPREPT

JUNITS, ST

ET,1, PLANESZ
KEYVOPT,1,3,1

MP, Ex,1,2.0298E+11
MP, MUY, L, O, 25

MP, MU, 1, 0.45

MP, ExX,2,2. 7337E+10
MP L N 2,

MP, MU, 2, 0. 45

|

SI units
2-0 S-nNode Element
PLAMES2 Element behaviour:

steel: mModulus of Elasticity
FPoisson's Ratio
coefficient of friction

Concrete: mModulus of Elasticit

Poisson's Ratio

¥

Axisymmetric

coefficient of friction

I modellding
I

RECTNG, 0, 0. 008, 0,0.25
RECTNG, 0. 008, 0. 075,0,0.16
RECTNG, 0.008,0.075,0,-0_.14
RECTNG, 0, 0, 008, 0, ~0.14
ACLUE. 2 3

MUMCMP, LIME
MNUMCMP, AREA

Area 1
Area 2
Area 3
Area 4
Glue Al

rea 2.3.4

compress 1ine
CDFI’IEV‘ a5s area

numbering
numbering

Mesh the area

z
m
1
In
i
l.

ter1a1|type 2:
2

End of File

"contact manager"”

! To set up contact pair please use
1

APRUM, LIME, L Mumbering the 1ine

LPLOT Plot the line

[

' Line pDivision

1

LESIZE,1,0D.002 ! Line 1, element length O0.002
LESIZE, 2, 0. 004 I Line 2, aelement Tength 0.004
LESIZE, =, 0.002 I Line 3, element length O0.002
LESIZE,4,0. 004 ! Line 4, element Tength O.004
LESIZE,S5,,,10,2 I Line 5§, 10 elements, and its
LESIZE, 6, 0. 004 I Line &, element Tength O.004
LESIZE, 7,,,10 0.5 I Line 7, 10 elements, and its
LESIZE, 8, 0. 004 I Line 8, element Tength O.004
LESIZE, 9,,,10 2 I Line 9, 10 elements, and Tts
LESIZE,:LO, ,a15,2 I Line 10, 16 elements, and its
LESIZE,11,, 16,2 ! Line 11, w16 elements, and its
LESIZE,12,, ,16,2 I Line 12, 16 elements, and its
LESTIZE,13, 0.002 I Line 13, element Jlength O.002
LESIZE,14,0.002 ! Line 14, divided by element length 0.002
[

! Generate Mesh

1

TVPE, 1 ! assign the element type 1: PLANESZ

MaT, 1l ! assign the material Type 1: steel

AMESH, 1 I mMash the area 1

MAT, ! assdign the ma concrete

space s 2
mim

space is 0.5
mm

space s 2
space is 2
space 15 2
space is 2
mm

mm
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Semua modeling axisymmetric yang menghubungkan file di atas. Kemudian, kondisi
kontak dibuat dengan menerapkan manajer kontak. Penting diingat, kontak dapat

dilakukan setelah .

1. Membuka ANSYS File

FuN ANSYS Multiphysics/LS-DYMNA Litility Menu

File: Select Lisk Plok PlobCtrls weorkPlane Parameters Macro MenuCkrls Help

D= s sl 2 =l

AMSYS | Open AMSYS File
1 | o=
Preferences HanEs

Pilih tujuan nama file yang dimasukan , dan pilih jenis file ke ANSYS Perintah(*.*)

wrr—
Open ANSYS Files

Laok g [ My Documonts

O ] ] o] 9]

} LA Downloads
=Ny rusic

My Flocent | Sy prures
Documents

[ Prelerences
¥ Preprocessor

@ Selution

[ General Postproc

[ TimeHist Postpro Deskiop
¥ Drop Test

@ Topological Opt
@ ROM Tool

@ DesignXplorer ¥T
# Design Opt

My Documents

[ Frob Design ]
[ Radiation Opt f_‘l; 8
[ Rusn-Timwe Stats My Computer

[ session Lditor
[ Finish

< _
My Network — File pammn s
Places .

Files of type:

ANSYS Commands [7.7]

Pilih nama file yang dimaksud, klik Tombol Open dibawah ini
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Open ANSYS Files

Lok jr: | (L) My Documents

) Downloads
-~ _J‘|My Music

L

- = &= ek E-

by Recent 2 My Pictures
DeEumEiE 3 rumerical Simulation of the Concrete Reinforcement Pull
T :} [=]PulloutTest
ﬁ PUlloUETesE_Case
Desktop = rter
PullouET,
il

Tywpe: IMNF File
Date Modified: 9092011 10:05 AM
Size: 3.23 KB

My Documents

o0

My Computer

@)=

.
by Metwork  File name: [PullDwT est_Case_suwi - Open |
Flaces

Files of lupe: [aMSYS Commands 7.7

Setelah membaca masukan file, di Program

seperti sebagai berikut

ANSYS Multiphysics/LS-DYN

ANSYS workspace akan kelihatan

File Select List Plob  PlotCtrls  WorkPlane Parameters  Macro  MepuChrls  Help

D|=|d|6|e s e H

- E @

ANSYS Main Menu

@

1
Preferences ELEHERTS

Preprocessor
Solution

General Postproc
TimeHist Postpro
Drop Test
Topological Opt
ROM Tool
Design¥plorer ¥T
Design Opt

Prob Design
Radiation Opt
Run-Time Stats
Session Editor
Finish

2f the Pull-Out Tes

Armeyn
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2. Untuk menghubungkan Kontak antara baja dan permukaan beton. Klik manajer

kontak

i\ ANSYS Multiphysics/LS-DYNA Utility Menu (Pull-OutTestAxi)

File Select List Plob  PlotCtrls  WorkPlane Papameters  Macro  MepuChrls  Help

|Eﬂﬂ@@@ﬂﬂl EIE €

Klik contact wizard pada sisi kiri dari contact manager dialog

I\ Contact Manager

| Fchoose aresukivem |

Cl Conkact \Wizard

Kontak wizard Dialog tampak, tombol pada Permukaan Bentuk dan pada Target ke

Fleksibel.

m Contact Wizard

& contact pair consisks of a target surface and contact surface. Yo will
first define the target surface.

Targe gre:

" Body (area)

" MNodes l'_'
e o~ Pilak Mode Only
{Advanced Oplion)

Pick Target ...

| | Zancel | Help |
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Klik Pick Target... Tombol dan Memilih Bentuk untuk Target Dialog nampak.
Memilih Garis 8 Area 2 dan Garis 13 Area 4 dengan pengetikan mengedit kotak di

bawah Daftar Materi Klik tombol

Select Lines for Target

* pick " Unpick

* gingle ( Box

" Polygon (" pircle
" Loop

Count
Maximum 14

Minimuam

Line Ho.

+ List of Items

(" Min, Max, Inc

< 2, 13|

™N
0K | Apply
-

Reset Cancel

Pick All Help

Qﬁ

i

Klik Berikutnya > tombol pada Contact Wizard, Kontak Dialog. Kemudian, memilih

baris pilihan di bawah Bidang-Kontak, dan Surface-To-Surface Pilihan di bawah

Jenis Unsur Kontak.
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m Contact Wizard

The contact surface moves inko the karget surface.
Conkact Surface: Conkact Element Type:
L ™+ Surface-to-Surface

" Body (area)
 Modes

:
yiJ

< Back | | Cancel | Help |

Setelah meng-klik Pick Kontak... Tombol, Memilih Bentuk untuk Kontak akan

nampak. Masuk baris 1 dan Garis 2 mengedit kotak di bawah Daftar Materi yang

telah mengecek. Klik tombol

Select Lines for Contact

" pick 7 Tmpick

* Single i~ Box
7 Polygon ™ Circle
{~ Loop

Coarats = o
HMaximiam = 1
MHhradimaam = 1

Lixie Mo. =

M List of Items

7 Mirn, Max, Inc
1.z )
Gorn )

Pesat | Carnceael |

Pick A11 | H=11 |

Klik Berikutnya> tombol pada Contact Wizard, Kontak Dialog. Pastikan bahwa

pilihan Meliputi Awal Penetrasi telah dicek.
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Fa\ Contact Wizard

The contact pair is now ready to be created using the
Following settings:

only Structural DOF has been detected

Friction:
Material 1D
1 E=|
Caefficient of Friction 0.45
Optional settings ...
< Back ' Ereate = | Cancel | Help |

Setelah meng-klik Pengaturan opsional... Tombol, Kontak Dialog akan memandu
untuk menugaskan kekayaan kontak antar batang-baja dan beton Di basis dasar
kekakuan hukuman yang normal antar batang-baja dan beton, ambil: 0.1. Di bawah
Perilaku bidang-kontak, memilih item bersamaan dengan analisa pada daftar, berkas:

yang terikat.

m Contact Properties

Easic ] Initial adjustment ] Misc ] ] ] ] ID]
Mormal Penalty Stiffness 6 f® Factor ¢ constank
Penstration kolerance 0.1 f* Factor ¢ constank

Pinball region <auto = | ™ Ffackor ¥ constant

X

—ontact stiffness update |Each iteration (PAIR ID based) Ll
—ontact algorithim |P.ugmented Lagrange method Ll
Conktack Deteckion uss poinks Ll
Eehawior of contack surFaé |Bony |

I —

ik Cancel Help
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Pindah ke tab Friksi. Pilih kekakuan ke Unsymmetric Matriks Kekakuan
Unsymmetric adalah dalam kaitan dengan friksi, jika permukaan bebas dari gesekan

berubah untuk diabaikan. Kemudian klik OK.

m Contact Properties

Basiitial Adjustmenkt ] Misc ] ] ] ] ID]

Material 1D 1 B4}

Friction CoeFFicient |D457

Tangent penalty Stiffness | <auto = LI % Fackor © constant
Allowable elastic =lip ’m f® Factor ¢ conskant
Contact cohesion ’007

Mazxirnurn Friction stress 1.0E20

| nsymrmetric Ll

Stiffness matrix

Skatic/dynamic Frickion

Staticfdynamic ratio 1.0
Exponential decay coefficient |0.0

m Cancel Help

N =

Klik Create > pada Contact Wizard
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Contact Wizard @@@

The contackt pair is now ready to be created using the
following settings:

Only Struckural DOF has been dekecked

[ Create svrmmetric pair

v Include initial penetration

Frickion:
Material ID
1 =
Coefficient of Frickion 0.45
Cipkional settings ... |
< Back Zancel Help |

Seperti itu, ANSY'S workspace akan kelihatan seperti sebagai berikut.

P Wobene Pl g 12 o [Conct tTmget =] 6 £ E Bl i [ el Contest | @chnusearesu\t tem 7|
ﬂ 2 Contact Pairs ®|

I
ELEMERTS

TYPE Wmr

The corkact pair has been crested. Tainterack with the
contact pair use real set ID
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Klik Tombol Terakhir pada Contact Wizard Dialog, dan menutup Manajer Kontak

Dialog. Di menu Ultility, klik Plot - Replot.

Fa AMNSYS Multiphysics/LS -DYHMNA Utility Me

Fil=

Seleck Lisk

D = =] =

I
Z
in
-
Ui
Z
]
3
Z
o
]
£

R

Preferences
Preprocessor
Solution
General Postp
TineHIsE Posk)
Drop Teskt
Topological O
ROM Tool
DesignXplorer
Design Opt
Prob Design
Radiation Opk
FRun-Time Stal
Sessicon Editor
Finish

Flok FlobCErl=s wworkFlane P

F.eplaok

Kewpoinks »>
nes
C armme D
Wolumes
SpecifFied Enkities >

Flode=s
El=menkts
Lawered Elemenkts ...

rMakterials
Dakta Tables
array PFParamekers L.

Fulki-Floes
Componenks L

3. Menetapkan syarat batas ( B.C.) pada poros yang symmetric dan fixas bentuk.

Dalam kaitan dengan kondisi axisymmetric kasus percobaan, adalah baik untuk

menetapkan B.C Yang Symmetric. dengan segera dan . Prosedur dapat dinyatakan

sebagai mengikuti.

Armeyn
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Pada ANSYS Menu Utama, Klik Solusi- Menggambarkan Beban - Struktural-
Penggantian- B.C Symmetric.- Pada Bentuk. Apply SYMM , masuk kan data baris

4 dan 10 Daftar Materi terpilih. Kemudian, klik OK.

AMSYS Main Menu @ | Apply SYMM on Lines

Preferences

Preprocessor = pick ™~ Unpieck
= Solution
Analysis Type ¥ Zingle ™ Box
= Define I:l:lads 7 Polwgon " Circle
Settings  Laop
= apply
B Structural — _ =
El Displacement
A On Lines Marimum = 14
21 0n Areas Minimuam = 1
Z1 On Keypoints Line MHo. = 10

21 0On Nodes
21 On Node Components
seTnetry B.C.

Efon Lines]

2 On Areas a,10]

Oon Nodes ©
: OF >

f* List of Ttems

" Min, Max, Inc

Antisymm B.C.

Force /Moment
Pressure
Temperature

App 1y |

Reser Cancel
Inertia |
Pretnsn Sectn Dfels nd | Help |
Gen Plane Strain -

“ vl

Fixas diterapkan baris 9 dan 14. Di Program ANSYS Menu Utama, Klik Solusi-

Menggambarkan Beban- Menerapkan- Struktural- Penggantian- Pada Bentuk.
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AMNSYS Main Menu

Apply U.ROT on Lines

Preferences
Preprocessor
= Solution
Analysis Type
= Define Loads
Settings
= Apply

Z1 0On Keypoinks
Z1 On Modes
21 On Mode Components
= symmetry B.C.
21 On Lines
21 with Area
21 On Areas
On MNodes
Antisymm B.C.
Force /Momenkt
Pressure
Temperature
Inertia
Pretnsn Sectn
Gen Plane Strain

— * pick { Unpick
{* Single " Box
" Polygonm (" circle
i Loop
Count = Z
Maximuam = 14
Mirndmiam = 1
Line HNo_. = k=)

18

f* List of Items

7 Min, Max, Inc

q

[5,14 )

Reset | Cancel |

Pick All | Help |

Pastikan bahwa pada U, Bentuk Dialog, DOF yang dibatasi adalah Semua DOF dan

nilai 0. Kemudian, klik OK.

I\ Apply U,ROT on Lines X

[OL] apply Displacements (1J,ROTY on Lines
Labz DOFs to be constrained

Apply as

WALUE Displacement value

@

&l DoF

|CDnstant value

>N

Cancel Help

[~

Armeyn
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4. Mecahkan masalah untuk memperoleh Penggantian Besar Statis ( Langkah Beban

1) Di ANSYS Menu Utama, klik Solusi- Jenis Analisa- Sol'N Kendali.

File Select List Plot  PlatCtrls Dlocococto
fi\ Solution Controls

Dl=laal sl s ]

EBasic ] i i 1
N e e W Sol'n Options ] Monlinear ] Advanced NLW
= Preferences Analysis Options Wiite Trsms ko Results File
Preprocessor
B Solution ‘Small Displacement Static j &+ all solution items
Bl Analysis Type_ [ Calculste prestress effects " Basic quantities
B New Analysis

" User selected

Timne Contral i‘
Load Step Opts Time at end of loadstep ul
SE Management (CMS)

Aukomatic kime stepping  |Prog Chosen j
Results Tracking ﬂ

Solve * Number of substeps Frequency:

Manual Rezoning " Time increment

u [wirite last substep oty ~|
Multi-field Set Up Humber of substeps o

ADAMS Connection

Diagnostics Max no. of substeps a
Unabridged Menu Min no. of substeps ]

General Postproc
TimeHist Postpro
Drop Test
Topological Opt
ROM Tool
Design¥plorer ¥T
Design Opt

Prob Design
Radiation Opt
Run-Time Stats Ok Cancel Help

Pada icon Solusi Control basis dasar, memastikan pilihan sebagai di bawah ini

m Solution Controls

< Basic ] D | sninoptions | Nonlinear | Advanced b |

Analysis Options Wit Tems to Results File

Large Displacement Static & all solution items
" Basic quankities

" User selected

Time Control i‘
Time at end of loadstep,
Automatic time steppi = j
% Mumber of substeps e

. Write: svery substep

" Time increment
Number of substeps
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Pada ANSYS Toolbar, klik SAVE DB untuk menyelamatkan;dan melanjutkan

langkah beban selanjutnya

IV ANSYS Multiphysics/LS-DYNA Uti

File Select List Plot  PlokCirls  \Workf

Dzlaoles B

AMNSYS Toolbar @

save_DB| rEsuM_oB| quIT| powRGRPH|

Mecahkan langkah beban ini.

ANSYS Main Menu @]

1
ELEMERTZ

Preferences

Preprocessor

E Solution
Analysis Type
Define Loads
Load Step Opts
SE Management {CMS)
Results Tracking

m Solve Current Load Step

[SOLYE] Begin Solution of Current Load Skep

=] .

Partial Solu
Manual Rezoning
Multi-field Set Up
ADAMS Connection
Diagnostics
Unabridged Menu

General Postproc

Review the summary information in the lister window {entitled "/STATUS
Command"y, then press OF to skart the solution,

Cancel |

HIT SXTHF

Tunggu proses perhitungan hingga selesai dan klik Tombol ketika solusi

dilaksanakan

@ Solution is done!
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dan juga / Status PERINTAH Dialog.

5. Mecahkan masalah ketika beban yang diterapkan diperlakukan ke garis Area

bagian atas 1 ( Garis 3)- 2nd Langkah Beban. Di menu , klik Alur kembali

ANSYS Multiphysics/LS -DYHMMA Utility Me

Eile Seleck Lisk Plokt PlatCErls workPlane=

D =] = =

K = oinks Ld
i < Lim=s >
Preferences e

Preprocessor wWolumes
Soluticn Specified Entities »

Il

b
£
]
-
ui
3
b
3
3
]
]
o

Eeneral Postp
TimeHiskt Posk)
Drop Tesk
Topoclogical O
RO~ Tool Makerials
DesignXplorer Daka Tables
Design Opk
Prob Design

Modes
Elemenkts
Lawvered Elemenkts ..

arraw Parameters L.

DleErEEEERERERH

Radiation Opt L>
Run-Tine Sktal rulki-Floks

Session Editor Components Ld
Finish

Workspace kelihatan seperti sebagai berikut

1
ELEMENTS

v
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Memberikan Beban ke 3, dalam hal ini adalah pada Menu Utama, Klik Solusi-

Menggambarkan Beban- Struktural- Pada Bentuk.

ANSYS Main Manu @| Apply PRES on Lines

Preferences

Preprocessor % pick " Unpick
E Solution
Analysis Type * Zingle " Box

B Define Loads

" Polygon  ( girel
Settings irete

L
B Apply oop
B Structural ot - .
Displacement o =
Force/Moment Maximam = 14
] Pre g Minimum = 1
&1 Un Areas m
A On Nodes
* List of It
#1 On Node Component 1st o ens
2 On Elements " Min, Max, Ine

A On Element Compon
From Fluid Analy
2 On Beams
Temperature
Inertia
Pretnsn Seckn 4 @ . P Ly

Gen Plane Strain

other Deset Cancel
Field Surface Intr o Help
Field ¥olume Intr j

gty

Pada bentuk Dialog, masuk nilai Tekanan. Tanda tekanan positif menandai yang

normal dan sebaliknya. Klik OK untuk menutup dialog
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Apply PRES on lines

[SFL] apply PRES on lines as a

|CDnstant walue

If Constant wvalue then:

VALLUE Load PRES walue

-9.77e+7|

Walue

=D

IF Constant walue then:
Optional PRES wvalues at end J of line
{leave blank Far uniform PRES )

Apply

Cancel

[ ]

Help

Di ANSYS Menu Utama, klik Solusi- Jenis Analisa- Sol'N Controls (Kendali).

File Zelect Lst Plot  Plotctr

D|z|8l@ 8 &

ARSYS Main Menu

& Preferences
Preprocessor
& Solution
B Analysis Type
New Analysis

[Efsoln Controls

Load Step Opts
SE Management (CMS)
Results Tracking
Solve
Manual Rezaning
Multi-field Set Up
ADAMS Connection
Diagnostics

E unabridged Menu
General Postproc
TimeHist Postpro
Drop Test
Topological Opt
ROM Tool
DesignXplorer ¥T
Design Opt
Prob Design
Radiation Opt

[

m Solution Controls
boic |

Analysis Options

Large Displacemenit Static

I Calculate prestress effects

Time Control

Time at end of loadstep
Automatic time stepping
" Number of substeps
" Time increment

Number of substeps

| 5ot options |  Marlinear | advanced |

‘wiribe Tkems ko Results File

& all solution items
" Basic quantities

" User selected

Fraquency:
Writs every substep |
oK Cancsl

Help

Pada Kendali Solusi Dialog, basis dasar, menetapkan pilihan sebagai di bawah ini

Armeyn
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Fa\ Solution Controls

D

Analysis Options

L Loroe Displacement static >

Tirme Contral

Tirme at end of loadstep ‘

Aukornatic Hne stepping @ =1

= Mumber of substeps
< 100

Max no. of substeps 0

7 Time increment

Mumber of substeps

Min no. of substeps 1]

| sotn options | Monlinear | Advanced ML

Wrike Ikems ko Results File

= all solution iterns
" Basic quantities

" User selected

Frequency:

< Write every substep > =

T

[n].4 Cancel

Help

Pada ANSYS Toolbar, klik SAVE DB untuk

langkah beban

[A\ ANSYS Multiphysics/.S-DYNA Uti

File Select List Plok  PlotChrls  Workk
Dj=aslalz 2B
ANSYS Toolbar AN

(|| 5ave_oeDresum pe| quit| PowrareH|

Mecahkan 2nd langkah beban ini.

Armeyn
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AMNSYS Main Menu

ELEMENT &

Preferences
Preprocessor
E Solution
Analysis Type
Define Loads
Load Step Dpts
SE Management {CMS)
Results Tracking

m Solve Current Load Step

=] FFOTT [SCOLVE] Begin Solution of Current Load Step
Partial Solu
Manual Rezoning Review the summary information in the lister window (entitled "fSTATUS
Multi-field Set Up Command"}, then press OK to start the solution,
ADAMS Connection
Diagnostics
Unabridged Menu Cancel
General Postproc

LA KXTHH

Tunggu proses perhitungan hingga selesai dan klik Tombol Close ketika solusi

dilaksanakan

@ Solution is done!

dan juga / Status PERINTAH Dialog.

6. Selanjutnya memproses

Memperluas model dari 2D-Axisymmetric kepada bentuk 3/4 perluasan
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FEil= Select Liskt Flot
Ol = = 7| =

AMNSYS Main Menu

El Preferences
bitavivlvni
Pt

Hist Postpro

DesignXplorer wT
Design Opt

Prob Design
Radial

Fal AMNSYS Multiphysics/LS DYMA Ut

v Menu (Pull-OutTestAxi)

FParameters Macro  MenoucCkrs  Help

I —

Hidden Line Options
Size and Shape .

Font Contrets, Edae Dot

s
windowve Contrals -
s

Erase Options Contours >
Graphs »
Animats - e
Colors >
AnnoEation -

Light Scurce
Device Options ... 2

Transiucene: -
Fedirect Ploks > i .
Hard Copy e =

Backaround -
Save Plat ctris FMultilegend Oprions -

Feestors Flot Ctris Flaating Point Format
Feset PloE CErls
Displacernent Scaling

Capture Image
P = Wector Arrow Scaling

Restore Image
wyrite Metafile

MuUlEi-Plot Controls

.  Swmmetr
M- wind o Layout - ¥

Best Quality Irmags

Mo Expansion

Select expansion amount

[fEXPAND] 2D Axi-Symmetric Expansion

4 expansion

" 1/2 expansion

34 expansion

" Full expansion

" Mo Expansion

Also reflect about x-z plane

D

Apply Cancel Help

[~ Mo

Model kelihatan seperti sebagai berikut

1
ELEMENTZ

Armeyn
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Di (dalam) ANSYS Toolbar, klik SAVE DB

LAY ANSYS Multiphysics/.S-DYNA Uti

File Select List Plob  PlokChrls  Workp

ANSYS Toolbar

Dlzuolsez B

[t

SAYE_DE| R UM_DB|M POWRGRPH|

1St yang dibaca [mengisi/memuat] langkah, di (dalam) ANSYS Menu Utama

ANSYS Main Meru

[ preferences

Preprocessor

Solution

B General Postproc
B Data & File Opts

E Read Results
B First Set
[ Nest Set
B Previous Set
[ Last Set

Load Step|
[ By lime/Treq
[ By Set Number
E FLOTRAN 2.1A

@ | |
I\ Read Results by Load Step Number
[SET] [SUBSET] [APPEND]
Read results for

B Results Summary | LSTEP Load step number

SBSTEP Substep number

FACT  Scale Factor

P

Hep

Rencanakan Y-Component Tekanan (c yy)

ANSVS Main Menu

Bl Preferences
Preprocessor
Solution
B General Postproc
[ pata &File Opts
B Results Summary
ead Results
Failure Criteria
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Substep no. 2
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Dan mengikuti prosedur yang sama, seperti halnya, substep dan tegangan.
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MOTTO DAN PERSEMBAHAN

Motto:

1. Jadikanlah setiap desah nafas dan langkahku dalam kehidupan sebagai Ibadah
yang terindah kepada Allah, ingin selalu kuniatkan segalanya karena ALLAH.

2. Kumohon Ampunan Dosaku dan Dosa Kedua Orang Tuaku, kuingin dalam
setiap kehidupanku, keberadaanku tidak menjadi beban bagi siapapun.
Cukuplah beban itu kusandarkan pada ALLAH

3. Dan kuingin, Allah ciptakan keberadaanku di muka bumi ini sebagai berkah,
manfaat dan sebagai pembawa kebaikan.

4. Ya Robbi, kabulkan permintaanku itu.

(Penulis)

Persembahan:

Tesis ini kupersembahkan untuk:

Semua orang yang membutuhkan sebagai Akademisi dan Praktisi
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