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ABSTRACT

In this study, ANSYS finite element software is used to analyse unstiffened
and stiffened trapezoidal and sinusoidal corrugated plates due to uniform distributed
vertical load. Different boundary conditions of corrugated plate are considered. The
results were compared with the mesh free Galerkin method found in literature to
show the convergence and accuracy of ANSYS finite element analysis. The stiffened
and unstiffened of trapezoidal and sinusoidal corrugated plate are model using 3D
finite element with type of element is shell181. It is found that the results from
ANSYS are in good agreement with solution by mesh free Galerkin method. The
effectiveness of stiffener plate was found obvious to reduce the deflection. Many
profiles of trapezoidal corrugated plate are also analyzed based on ANSYS finite
element software in order to choose the optimum shape between them and carry

greater loads with less deflection and stresses.
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ABSTRAK

Dalam kajian ini, unsur terhingga ANSYS digunakan untuk menganalisis plat
beralun trapezoid dan sinusoid yang diperkukuh dan tidak diperkukuh akibat beban
teragih seragam menegak. Keadaan sempadan yang berbeza bagi plat beralun
diambil kira. Keputusan telah dibanding dengan kaedah jaringan bebas Galerkin
yang ditemui daripada literatur untuk menunjukkan penumpuan dan ketepatan
analisis unsur terhingga ANSYS. Plat trapezoid dan sinusoid yang diperkukuh dan
tidak diperkukuh dimodelkan menggunakan kaedal unsur terhingga 3D dengan jenis
unsur adalah shell181. Keputusan daripada ANSYS menunjukkan persetujuan yang
baik dengan penyelesaian oleh kaedah Galerkin jejaring bebas. Keberkesanan plat
pengukuh didapati jelas berupaya untuk mengurangkan pesongam. Banyak jenis
profil plat beralun trapezoid juga dianalisis menggunakan perisian unsur terhingga
ANSYS bagi menentukan bentuk yang paling optimum dan dapat menanggung

pembebanan yang tinggi serta menghasilkan pesongan dan tegasan yang lebih kecil.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

The corrugated metal sheet was first invented at the beginning of the nineteen
century, but after the Second World War when the developments in the car industry
and the important to save material in construction, gave a large push on the

development of the cold formed elements in the construction world.

Now the corrugated plates are found in most branches of engineering
practice. The corrugations improve the strength of the plates to the weight ratio and
reinforce it. Because of these feature, they are widespread in roofing, wall, girder in
the bridge, tunnels pipe, decking and sandwich plate core structures as shown in

Figure 1.1.
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Figure 1.1 Application of corrugated steel plate.

1.2 Problem Statements

The accuracy to predict deflection and stresses of trapezoidal and sinusoidal
corrugated plate based on mesh free Galerkin method is still questionable.

The deflection prediction due to different trough angle of trapezoidal
corrugated plate such as 45°, 60° and 90° is found limited in the literature and the
influence of the stiffener on the trapezoidal and sinusoidal corrugated plate is also

found limited in the literature.



1.3 Aims and objectives

The main aims of this research are to:

1- Compare the results of ANSYS finite element analysis with mesh free Galerkin
method [14].

2- Comparison of deflection for trapezoidal and sinusoidal corrugated plate if
stiffener is present along the center line of the plate based on ANSYS analysis

results.

3- Comparison in analysis results when change the trough angle of the trapezoidal

corrugated plate is different.

4- Find the maximum stress and deflection of trapezoidal and sinusoidal corrugated

plate due to uniform vertical loads on under different boundary conditions.



1.4 Scope and limitation of study

The scope of this study are:

1- Derivation of equivalent flexure rigidities for trapezoidal corrugated plate.

2- Using finite element software ANSY'S to analysis the stiffener and non-stiffener

sinusoidal and trapezoidal corrugated plate.

3- Only simply supported and clamped supports are considered.

4- Only vertical distribution of uniform loads are considered.

5- Material is assumed as linear elastic.

6

Analyse the trapezoidal corrugated plate with different trough angles.

1.5 Organization of report

This report is organized as follows: Following chapter 1, previous related
research is presented in the literature review in Chapter 2. Details of the finite
element modeling ANSYS and the properties of shell181 are presented in Chapter 3.
The interpretation and discussion of the results including the effect of boundary
conditions and stiffener plate on the corrugated plate are discussed in Chapter 4.

Finally, conclusions and recommendations are presented in Chapter 5.
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