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ABSTRACT

In this research, a multi-storey building has been analysed by using ANSYS software.
This research is to determine the strain, stress, maximum deflection, deformation and also
checking the structure according to Eurocode 3. Major of the buildings constructed in
Malaysia are reinforced concrete buildings compared to steel frame buildings. Steel
structure design software is very important to help civil engineers in finite element
analysis. The type of material and the geometry for the structure was satisfied in in cases
it passed all the designing for tensile, buckling and compression. The values for the input
variables are generated randomly by using Monte Carlo Simulation with given mean
values and standard deviation or as prescribed samples using Response Surface Method.
From the result of simulation, we can know the behaviour of the steel frame structure
under the input parameter that applied. Then, from the probabilistic analysis, we collect
the result of cumulative distribution function, the histogram plot for input and output
parameter, sensitivity plot and simple history plot for all parameter.
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ABSTRAK

Dalam kajian ini, sebuah bangunan bertingkat telah dianalisis menggunakan perisian
ANSYS. Kajian ini adalah untuk menentukan ketegangan, tekanan, pesongan maksimum,
ubah bentuk dan juga menyemak struktur mengikut Eurocode 3. Major bangunan yang
dibina di Malaysia adalah bangunan konkrit bertetulang berbanding bangunan bingkai
keluli. Perisian reka bentuk struktur keluli adalah sangat penting untuk membantu jurutera
awam dalam analisis unsur terhingga. Jenis bahan dan geometri untuk struktur itu berpuas
hati dalam kes-kes yang melepasi semua reka bentuk untuk tegangan, geseran dan
pemampatan. Nilai-nilai untuk pemboleh ubah masukan dijana secara rawak dengan
menggunakan Simulasi Monte Carlo dengan nilai min dan sisihan piawai atau sampel
yang ditetapkan menggunakan Kaedah Surface Response. Dari hasil simulasi, kita dapat
mengetahui kelakuan struktur bingkai keluli di bawah parameter input yang digunakan.
Kemudian, dari analisis probabilistik, kami mengumpul hasil fungsi pengedaran
kumulatif, plot histogram untuk input dan output parameter, plot kepekaan dan plot
sejarah mudah untuk semua parameter.
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CHAPTER 1

INTRODUCTION

1.1 General

In modern days now, new technologies have been found to help engineers to
conduct projects. These technologies ease the work of the engineers and also speed up

the progress of the project to ensure the project is done in limited time.

Major of the buildings constructed in Malaysia are reinforced concrete buildings
compared to steel frame buildings. Steel structure design software is very important to
help civil engineers in analyzing of the steel structure. Thus, the software of ANSYS
CivilFEM software has invented to bring an improvement for faster analysis and design
of the steel arch structure. It is very unpractical and not effective to do manual calculation
in every structure of the building in industry. Hence, it is very important to use the

ANSYS software to analyze and solve the practical problem.

In this project, the software used, ANSYS and Civil FEM is one of the well-known
and advanced finite element analysis and design software package available for the
structural engineering projects. This software combines the state-of-the art general
purpose structural analysis features of ANSYS (ISO-9001) with high-end civil
engineering-specific structural analysis capabilities of Civil FEM, which make it usable
in very wide range of civil engineering projects. Since both ANSY'S and Civil FEM are
completely integrated, Civil FEM supports all types of advanced analysis supported by
ANSYS running as a unique software and executable. ANSYS and Civil FEM are going
to be technological leader which is capable to analyze the construction/civil engineering

design and help in other technological process in the civil engineering projects.



1.2 Problem Statement

Analyzing of a 3D steel frame structure building is a very complicated process.
This is a very time consuming and difficult to analyze the structure behavior. Delay of
time in analyzing the structure might cause a delay in the construction work. This delay
of work will cause a huge risk to the contractor especially for those very time-limited
construction project. Besides, it is not practical to analyze the 3D steel frame structure.
Software are invented to solve this problem, for example ANSYS is one of them which
is a very effective software to do complicated analyzing of steel frame structure. By using

ANSYS, it helps to reduce the time consumed in designing phase of construction.

In this project, ANSYS + CIVILFEM 12.0 program is used for modelling and
simulation of the characteristic behavior of the steel frame in this research. CivilFEM, is
a civil engineering special software that comes in package with ANSYS, is taking base
on the structure of civil engineering for a variety of simulation of design and checking

(Moreno, Monteagudo, Maia, & Ingeciber, 2001).

1.3 Objective

This study is to analyze the influence line of bending moment. Hence, there are

the following objectives to be achievable

1. To check the stability of the structure by code checking process.
ii.  To determine the behaviors of portal frame under surface load and wind

load.



14 Scope of Study

In this project, ANSYS + CIVILFEM 12.0 will be used to carry out 3D portal
frame analyzation and modelling. Loading acting on every beam will be calculated based
on Eurocode 3, by calculating the loading of slabs and brick walls, and will be applied as
pressure on beam in CivilFEM. Besides, wind load will be calculated based on Malaysia
Standard, while the wind load will be only applied on just one side of the structure. Lastly,

deflection, deformed shape and Eurocode 3 checking will be done in postprocessing step.

1.5 Expected Outcome

From this project, it is expected to determine the structural behaviors of the 3D
portal frame of the high rise building. Code checking of the building structure should be
passed. The structural behaviors include deformation, deflection, tension checking,
compression checking and lateral torsional buckling checking based on the standard of

Eurocode 3.

1.6  Significance of Study

This project is very important in finding out the results of analyzing the 3D portal
frame by using ANSYS software. From this project, maximum deformation, deflection
and moments under different load can be determined. Analyzing of 3D portal frame is
very important before construction because it can avoid any failure of the structure. From
this project, it is easy to determine the best dimension to be chosen for the portal frame .
This can help the contractors to calculate the bill of quantity and cost of the project before

construction. Not only save time, cost can also be controlled to prevent over budget.
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