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ABSTRACT

Frame is one of the important elements of this structure. Unfit or improper design can
lead to the failure of a structure. The warehouse steel frame was analyzed by manual
calculation and also design in ANSY'S software. There are several methods can be used
to analyses the behavior of steel warehouse frame. However, among all these methods,
finite element method and probabilistic method will be a very effective method to obtain
the strength and behavior of steel structure. This analysis is to determine the behavior of
frame design for the warehouse structure. This research will mainly focus on the steel
frame of warehouse structure. The yield strength of steel jacket that used is 500 N/mm?
which is the strongest steel. The value for the input variables are generated randomly by
using Monte Carlo Simulation or as prescribed samples using Response Surface Methods.
1000 simulations had been made to make sure the analysis is more precise and accurate.
Here, the study was conducted to prove that a steel warehouse under the existence of
randomness and uncertainty can be analyzed by apply probabilistic finite element analysis
using ANSYS.
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ABSTRAK

Kerangka adalah salah satu elemen penting dalam struktur ini. Reka bentuk tidak layak
atau tidak betul boleh menyebabkan kegagalan struktur. Rangka gudang keluli dianalisis
dengan pengiraan manual dan juga mereka bentuk dalam perisian ANSYS. Terdapat
beberapa kaedah yang boleh digunakan untuk menganalisis kelakuan kerangka gudang
keluli. Walau bagaimanapun, di kalangan semua kaedah ini, kaedah unsur terhingga dan
kaedah kebarangkalian akan menjadi kaedah yang sangat berkesan untuk mendapatkan
kekuatan dan kelakuan struktur keluli. Analisis ini adalah untuk menentukan kelakuan
reka bentuk bingkai untuk struktur gudang. Kajian ini akan memberi tumpuan pada
rangka keluli gudang. Kekuatan alah gudang keluli yang digunakan ialah 500 N/mm?
yang keluli yang paling kuat. Nilai untuk pemboleh ubah input yang dijana secara rawak
dengan menggunakan Monte Carlo Simulasi atau sebagai sampel ditetapkan
menggunakan Kaedah Respon Permukaan. 1000 simulasi telah dibuat untuk memastikan
analisis yang lebih tepat dan tepat. Di sini, kajian ini dijalankan bagi membuktikan
bahawa keluli jacket yang mengalami masalah kerawakan dan ketidakpastian boleh
dianalisis dengan menggunakan cara analisis terhingga dan analisis kebarangkalian di

bawah penolongan perisian komputer ANSYS.



CHAPTER 1

INTRODUCTION

1.1  GENERAL

It is undeniably true that nowadays, the evolution of technology has made it
possible to finish any works so much easier. In civil engineering for example, most
engineers now are using software to design structures. Software like ANSYS, ESTEEM,
AutoCAD, Civil 3D and such are some of the tools that have been used by civil designers
to finish their desired design. But of course, certain precautions should be well taken to
make sure that the structure designed is safe and sound. The finite element method is used
to solve as it is generally not possible to obtain analytical mathematical solutions due to

complicated geometries, loadings and material properties.

This method is also capable of analyzing structural problems such as stress analysis
including truss and frame analysis and buckling in columns and frames. It is also possible
to obtain displacements for typical load cases as required by design codes. There are many
advantages of the finite element method as it models irregularly shaped bodies easily. It
is also possible to handle general load cases without encountering difficulties and handles

unlimited numbers and kinds of boundary conditions.



1.2 PROBLEM STATEMENT

There are many reasons that contribute to design failures. One of them is lack of
attentions given to stability and strength when designing the structures. Besides,
complicated structures also can give problems to engineers who are tasked to finish the
design. The structures may require a lot of time to be analyzed and some of the engineers

may find it hard to finish the design within the period.

Nowadays, with the evolution of technology, many software is available to be
used to carry out the design process. One of them is ANYSYS software and it is very
useful as it also can be used to design steel frame design. Just fill in the required data and
the result will be produced. A thorough understanding of the software must be considered
because some of the engineers do not fully familiar with the software and the result
produced might be inaccurate. Inaccurate analysis data then may lead to affect the frame

structure as a whole.

1.3 OBJECTIVE

Obijectives are very important as it can be used as a guidance when finishing the
task given. It is also as to briefly explain what the task is all about. For this thesis, there
are a few objectives that have been set.

1. To model the steel frame structure design for warehouse.

2. To check the behavior of steel frame structure.

3. To check whether the steel frame pass all the codechecking.
4

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

This research focuses more in designing steel structure according toEurocode 3.
The results produced will then be used in the ANSY'S software and necessary checking
can then be carried out. Design characteristics of the steel structure must be ensured so

that the main objective of the research can be achieved.



ANSYS software is used to conduct the analysis and the methodology of the
software is learned through tutorials in class and internet. Practicing the software and
understanding more the software will help to solve the problems and the results

produced will be able to meet the objectives.

1.5 EXPECTED OUTCOME

This research claims to find out the behaviors and passing code checking of 3D
portal frame. The behaviors are deformation, deflection, tension checking, compression

checking and lateral torsional buckling checking according to Eurocode 3.

1.6 SIGNIFICANCE OF STUDY

The research that is being done focuses more on warehouse steel frames behavior.
The analysis of warehouse steel frames behavior and passing code checking are also
being carried out. All deformation, deflection, stress and strain tension checking,
compression checking and lateral torsional buckling checking are according to
Eurocode 3.
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