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ABSTRAK

Keluli sejuk terbentuk mempunyai pelbagai jenis bentuk berdasarkan fungsi
mereka dalam kerja pembinaan. Terdapat tiga jenis bentuk iaitu bentuk terbuka tunggal,
bentuk tertutup dan bentuk bina terbuka. Kajian ini menumpukan kepada bentuk bina
terbuka. Struktur keluli sejuk terbentuk biasanya datang dengan kehadiran tebukan.
Fungsi tebukan lubang atau bukaan yang dibuat pada keluli terbentuk sejuk untuk
memudahkan kerja pembinaan. la biasanya disediakan dengan pelbagai bentuk dan saiz
berdasarkan fungsinya seperti untuk menampung elektrik, paip dan penghawa dingin
atau pemanas. Walau bagaimanapun, kehadiran tebukan boleh menyebabkan
pengurangan kekuatan elemen komponen individu dan kekuatan keseluruhan anggota
itu bergantung kepada kedudukan, saiz dan orientasi pembukaan. Kajian ini akan
memberi tumpuan kepada kesan kedudukan dan bentuk tebukan pada kekuatan struktur
tiang keluli terbentuk sejuk yang paksi dimuatkan. Satu siasatan experimen untuk keluli
sejuk terbentuk tertakluk kepada mampatan loading untuk mengkaji kesan tebukan pada
kapasiti beban ahli lajur terbina I-seksyen diadakan. Sebanyak 8 sampel yang
mempunyai kedudukan tebukan yang berbeza telah diuji dalam eksperimen ini. Setiap
ahli mempunyai ketebalan nominal sebanyak 1.2 mm, panjang 600 mm dan telah
dimampatkan. Hasil daripada eksperimen ini menunjukkan bahawa beban muktamad
setiap sampel amat berbeza pada kedudukan tebukan. Keputusan ini dipersembahkan
dalam tiga bahagian yang beban vs anjakan menegak, beban vs anjakan mendatar dan
tingkah laku lengkungan.



ABSTRACT

Cold-formed steel comes with various type of section based on their function
and purpose in construction work. There are three main types of sections which are
single open section, open built-up section and closed built-up section. This research will
be concentrating on open built-up section or I-section. Structural members of cold-
formed steel usually come with the presence of perforations. Perforations are a hole or
opening that are made on the cold-formed steel to ease construction work. It usually
provided with different shapes and size based on its function such as to accommodate
electrical, plumbing and air conditioner or heating services. However, the presence of
perforations may cause a reduction in strength of individual component elements and
the overall strength of the member depending on the position, size and orientation of the
opening. This research will focus on the effect of position and shape of the perforations
on the structural strength of the axially loaded cold-formed steel column. An
experimental investigation of cold-formed steel subjected to compression loading to
study the effect of perforations on the load capacity of column members of built-up I-
section is held. A total of 6 samples that have different position of perforations were
tested in this experiment. Each member has nominal thickness of 1.2 mm, column
length of 600 mm and was compressed between a simply supported ends at both end.
The result of this experiment shows that the ultimate load of each sample varies greatly
on the perforation position. The result is presented in three sections which are load vs
vertical displacement, load vs horizontal displacement and buckling behavior.
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CHAPTER 1

INTRODUCTION

1.1  Background of Study

Cold steel products, such as bar stocks and cold steel sheets, are typically used
in all areas of durable goods manufacturing, such as equipment or cars, but cold-formed
steel phrases are most commonly used to describe construction materials. In the
construction industry these two structural and structural elements are made of thin steel
gauges. These building materials include columns, beams, loops, buttons, floor deck,
built-in parts and other components as shown in Figure 1.1. Cold construction materials
are cold-formed from other steel construction materials known as hot-rolled steel.
Production of cold-formed steel products occurs at room temperature using rolling or

pressing.

Built-up cold formed steel is usually a regular composition of normal cold
formed steel such as C, Z, Sigma, or parts of the hat to produce new parts as shown in
Figure 1.2. This part is connected using bolts, screws, or welding. The cold formed steel
common build section used for compressors and members of tension. Built-up cold-
formed steel products, such as bar stocks and cold steel sheets, are typically used in all
areas of durable goods manufacturing, such as equipment or cars, but cold-formed steel
phrases are most commonly used to describe construction materials. In the construction
industry these two structural and structural elements are made of thin steel gauges.
These building materials include columns, beams, loops, buttons, floor deck, built-in
parts and other components. Cold construction materials are cold-formed from other
steel construction materials known as hot-rolled steel. Production of cold-formed steel

products occurs at room temperature using rolling or pressing.
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Figure 1.2 Build-up cold-formed steel C-section
Source: Marino Ware Company (2009).



1.2 Problem Statement

Members of the cold formed steel structure are usually produced with holes to
accommodate pipelines, electricity, and heating in walls and building ceilings.
However, the special properties of steel formed by cold members require special
consideration when it comes to applications under construction. Due to the various
opening arrangements, some special research tasks to provide practical designs should
be carried out where stability and strength may be mitigated by perforation. Many
problems have increased due to existing openings as the design process will become
more complicated and require additional expert reviews and has resulted in a collapse
of the building. This leads to the use of cold-formed steel with openings in a limited

industry and this can be changed with many studies by experts.

Cold-formed steels with openings have their own advantages and disadvantages
to their own columns and structures. Opening can be found in the desired opening,
especially in circles, rectangles, oval or rectangles. The existence of the opening will
reduce the area of the cold and theoretically formed steel surface, its strength may be
reduced to a cold formed form without opening. Perfection due to residual pressure due
to folding cold-formed steel is among the issues in this study. The resulting pressure
pressures are inevitable because during cooling, some stresses need to be used to make

the desired shape cold.
1.3 Research Objective

The main aim of this research is to study the condition of build-up cold formed
steel I-section under compression. In order to achieve this, several objectives are

identified as follows:

i.  To determine the ultimate load of cold-formed steel built-up I-section

short column.

ii.  To investigate experimentally the effects of various perforation position

of cold-formed steel built-up I-section.
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