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ABSTRAK

Dalam kajian ini, bingkai keluli 3D dianalisis dengan pengiraan manual dan juga
program ANSYS dengan kaedah probabilistik. Analisis ini adalah untuk menentukan
tekanan, ketegangan, pesongan, ubah bentuk struktur dan diperiksa dengan sewajarnya
kepada Eurocode 3 juga. Baru-baru ini, bingkai keluli biasanya digunakan dalam
bangunan kerana cahaya, ketahanan yang lebih tinggi, didirikan dengan pantas dan
ekonomik. A 3D Lin. Rasuk 188 jenis elemen keluli dipilih untuk bingkai keluli 3D. Oleh
kerana kriteria reka bentuk dalam reka bentuk untuk tegangan, mampatan dan tenggelam
telah diluluskan, maka bahan dan geometri keluli telah dipenuhi juga untuk kajian ini.
Keputusan berangka menunjukkan persetujuan yang sangat baik dengan hasil
perhitungan manual. Tingkah laku sebenar struktur di bawah beban diterapkan dari hasil
simulasi. Hasil fungsi pengedaran kumulatif, plot histogram, plot kepekaan dan plot
sejarah mudah oleh 10000 kali simulasi untuk sebarang input dan output dalam analisis
probabilistik.



ABSTRACT

In this research, 3D steel frame was analyzed by manual calculation and also ANSYS
program with the probabilistic method. This analysis is to determine the stress, strain, deflection,
deformation of the structure and checked accordingly to Eurocode 3 as well. Recently, steel
frame is normally used in building due to light, greater durability, erected rapidly and
economical. A 3D Lin. Beam 188 of steel element type was choose for the 3D steel frame. Due
to the design criteria in designing for tensile, compression and buckling were passed, hence the
material and geometry of the steel were satisfied as well for this research. The numerical results
show very good agreement with manual calculation results. The real behavior of the structure
under the applied loads from the results of simulation. The results of cumulative distribution
function, histogram plot, sensitivity plot and simple history plot by 10000 times of simulation
for any input and output in probabilistic analysis.
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CHAPTER 1

INTRODUCTION

1.1  GENERAL

In this modern era, we can found that many of the famous building in this world
used the high technology especially in civil engineering. For the construction we can see
the new technologies in the term of the design, installation of the member and how the
project conducted such as IBS system and software that used to analysis. Steel frame can
be defined as the building technique with a skeleton frame of the steel columns and
horizontal steel beam. The steel frame in the construction are used to support the main
element such as roof, floors and walls that attached to the frame. The steel frame can be
formed into many types of shape such as square, tabular and | section. According to (john
wiley and sons 1984), as a designer they have to select the steel sections from a discrete
that contains certain designations of steel profiles. Generally the steel structures are
designed to be pinned or fully rigid connections but most of the connections in steel
frames are semi rigid in reality. The research for the type of these connections as well as
on the numerical techniques of completing an analysis of flexible connected steel frames

was developed (A.J numer,1988).

Nowadays, there are many building constructions are failed in the term of steel
frames failure and it’s brings a lot of concern to the structural engineers and designers.
Typically, the steel frame structures are designed and constructed based on the term of
the steel frame’s strength and rigidity to satisfy the loads and serviceability limitation.
The steel frames as we know mostly are ready-made. So, the discrete optimization
technique should be proposed (S.A May, R.J Bailing, 1992). As the result, the engineers
must initiate their design of these frames by propose the beams, columns and girders to

satisfy the total sideways. According to (D.E Grierson ,1994), to ensure the steel frame



is safe to used, approximate optimization techniques are useful for obtaining well

balanced which must be checked for strength using the standards.

ANSYS CivilFEM is a most advanced comprehensive, reputable finite element
analysis software and it is the design software package available for the structural
engineering project. CivilFEM has the advantages which is it can support all types of
advanced analysis supported by ANSYS. Finite element analysis is a numerical method
of deconstructing a complex system in every part of member that called as element. The
analysis that produced was linearly elastic because contact was embodied artificially by
attaching and release nodes at each load step. Then, the correlation between 2-
Dimensional and 3-Dimensional finite element was established with 2D models (A.R
kukreti, T.M Murray, A.Abolmaali ,1987). The ANSY'S software implements equations
that govern the behavior of the elements and solves them all and create a comprehensive
explanation of the system. The result from the analysis was useful in the range for which
such validations were performed and finite elements models was developed for stiffened

steel tee hanger connections (T.M Murray , A.R Kukreti, M.Ghassemieh 1989).
1.2 PROBLEM STATEMENT

The structure failure can be classified into various type of factors. Normally, the
structure will collapse due to their design failure of the structural components. Typically,
the construction projects are more focusing on the artistically design of the building
compared to the stability and strength of the structures. Most of the developers just want
their projects look artistic and ignore the important messages or data from the analysis.
In this cases, the design standards will be unable to fulfill the requirement of the building
itself. Besides that, the more complicated the structure, the more of time needed to
analyze. As an engineer which responsible to the construction it is necessary to calculate,

design and make sure the steel frames are safe to use in the construction.

By using the ANSYS software, the designer just have to fill in the data which are
required by the software such as the building’s length, area and material to produce the
results. In minor cases, the results produced are inaccurate because the designer

especially the fresh graduated are not familiar with the software and lack of the



knowledge on the software. This could be a disaster due to the inaccurate analysis data

may affect the frame structure stability.

1.3  OBJECTIVES

Obijectives can be defined as the goal or mission that we need to achieve when
conducting a project or study. Objectives act as the guidance to make sure we can
successfully complete our project or study. In my thesis there are a few objectives that

related in term of structure and analysis. The objectives are:

1.  To model the steel frame structure design for high rise.
2. To determine the behaviour of steel frame structure.
3. To check the steel framed pass all the code checking.

4.  To analyse the steel frame structure in term of stress, strain and deflection.
14  SCOPE OF STUDY

The research are more focused on the design of steel frame structures by using
standard Eurocode 3 that based on the steel design. The data that produced will be used
to generate the new equation by proving the parameters in the ANSYS software. Ability
to understand the types of the steel frame design and the characteristic of the structure is

very important to achieve the objectives of the research.

Exploring the functions and the steps of operating the ANSYS software by
practicing the tutorial from the class and internet. Practicing the tutorials and
understanding the function can helps to solve problem when the software running the real
model that proposed. The results from the analysis can produced the data for the steel

frame structures that mention in the objectives.
15 EXPECTED OUTCOME

The research is more to put emphasis on the steel frame structure behavior. It
claims to analyze the behaviors and passing code checking. The behavior that interested

for this research is deflection, deformation, compression checking, stress and strain
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