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ABSTRACT 

 

In this research, a factory portal frame 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. However, 

steel is commonly used in portal frame design. 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 bingkai keluli kilang telah dianalisis menggunakan perisian 

ANSYS. Kajian ini adalah untuk menentukan ketegangan, tekanan, pesongan maksimum, 

ubah bentuk dan juga menyemak struktur mengikut Eurocode 3. Kebanyakan bangunan 

yang dibina di Malaysia adalah bangunan konkrit bertetulang berbanding bangunan 

bingkai keluli. Manakala, keluli selalu digunakan dalam reka bentuk 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 

Multiple types of frames are used in steel construction industries. It is noted that 

steel portal frame is favoured frame that is used to build single-storey industrial buildings. 

There are many advantages of steel portal frame to be used compared to structural portal 

frame. One of it is steel portal frame can be erected and built easily. The steel structural 

elements of portal frame can be fabricated before being transported to construction site. 

Besides, it is more cost effective compared to structural portal frame, thus, saving the 

clients lots of money.   

 In this research, a model of factory steel portal frame will be proposed and 

modelled by using the software ANSYS+CivilFEM 12.0 in three dimensions, a finite 

element analysis calculation will be performed through the software to obtain the 

deflection, deformation and moments of the factory steel portal frame. The calculation of 

a factory steel portal frame can be done easily by manual calculation. However, a more 

complicated factory steel portal frame requires the help of software. Otherwise, it would 

be too time consuming to analyse the factory steel portal frame by manual calculation.  

CivilFEM for ANSYS is an advanced, comprehensive and notable finite element 

analysis and design software that is suitable for civil engineering related projects. Apart 

from the software ANSYS, there are other software such as STAAD PRO, TEKLA, SAP 

2000 and many more which can be used for civil engineering related projects.  

 



2 
 

1.2  Problem Statement  

In modern construction, steel structure is used for almost all type of structure such 

as heavy industrial buildings, single-storey buildings and many more. Steel portal frame 

is a metal structure which is made of structural steel components connected with each 

other to carry loads and provide rigidity. There are several methods that can be used to 

analyse a factory steel portal frame. However, in order to make the procedure easier, the 

finite element method is used through ANSYS software.  

Before construction process, it is necessary to make sure the model passes the 

designing phase by using the software ANSYS. In this research, the deformation, 

deflection and moments of the model will have to be determined from the software 

ANSYS. The model will also have to pass the code checking according to Eurocode 3.  

 

1.3  Objective 

Research objectives play an important role for every project in order for the 

research to be conducted well. It serves as a guideline for researchers to follow and 

achieve the final results required. The objectives of this research are :- 

i. To determine the behavior of factory steel portal frame. 

ii. To determine the factory steel portal frame passes all the code checking. 

 

1.4  Scope of Study  

The software ANSYS will be used to analyse this research of factory steel portal 

frame. Modeling of the design will be done by using ANSYS. The uniformly distributed 

load will be assumed as point loads as the load will be transferred to the modes as point 

loads. The point loads include permanent actions and variable actions. However, wind 

load will be applied to one side of the model. The wind load will be applied on the main 

structure. The main steel work of the structure is the portal frame while the secondary 

steel works of the structure includes purlins, bracings and side rails. The deformation, 

deflection and code checking will be assessed. 
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1.5  Expected Outcome  

This research claims to find out the behaviors and passing of code checking of 

factory 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  

This research will provide information regarding the steps and results of analyzing 

a factory steel portal frame by using ANSYS. The maximum deformation, deflection and 

moment of the structure can be determined. It is important to do analysis on the structure 

before constructing it to ensure the structure is safe against failure. Besides, it also helps 

us to save cost and time in terms of designing and selecting suitable dimension of material 

to be used for construction. Thus, it is important to learn on how to design steel portal 

frame in Malaysia as it is being practiced widely by developed countries in building 

single-storey buildings. With this skill, it will improve the development of Malaysia.  
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