HIGHER TECHNICAL INSTITUTE
NICOSIA - CYPRUS

CIVIL ENGINEERING COURSE

DIPLOMA PROJECT

STRUCTURAL STEEL DESING
OF AN UBRACED BUILDING

C /995

BY

IRENE PETROU

JUNE 2005




STRUCTURAL STEEL DESING
OF AN UBRACED BUILDING

BY

PETROU IRENE

PROJECT REPORT
SUBMITTED TO THE
DEPERTMENT OF CIVIL ENGINEER
OF THE HIGHER TECHNICAL INSTITUTE
NICOSIA CYPRUS

IN PARTIAL FULLFILLMENT OF THE
REQUIRMENTS
FOR THE DIPLOMA OF

TECHNICAL ENGINEER
IN
CIVIL ENGINEERING

JUNE 2005

HIGHER PROJECT NO

TECHNICAL
INSTITUTE |—3.00 {




CONTENTS

Chapter 1
o 0% IR 1 0 (o Yo [§ e’ 4T ] n TR 1
1.2 Details of structural steel elements and frames................. 3

Chapter 2: Examples

2.1 EXaMPIE .o 6
2.2EXaMPIE 2...e e 13
2. S EXBMPIE S....cciiii5mimrans i s remmsmmsewrmnm o oo s b mmemas A ESARERRSSS 565 § 4§55 55 5555 15
2.4 Program design for the examples.........cccccoeeeeeviiiieieinineenn 17
Chapter 3: Unbraced Structure
3.1 Modeling of an ubraced structure...................coeoeiiiiii, 18
Fo2 DTG 05 55555555 50w+« e mrmmmmmmeresmin s wmionmnmars R R 1 58S RTHRRSRS 19
3.3 L0adiNG....coiniieiei e 20
B4 DESIGN. ..o 24
3.5 Appendix A: Design with pinned supports....................c....ol 25
3.6 Appendix B: Design with fixed supports...........ccccccevviievireenn.e. 26
3.7 Appendix C: Dimensions and properties of structural steel
SECHONS.....cuviiieeeeeeee e 27
Chapter 4

4 A CONCIUSIONS. ..ot e e e e 28



Acknowledgements

| would like to express my sincere appreciation to my supervisor
Mr. Ch. Papaleontiou, for his precious help and guidance along the
preparation of this project.

Finally | extend my personal thanks to Sophia Peinirtzi, Eftyxia
Fragki and Theodoro Zonia, who help me to the completion of this
project.

Irene Petrou



Introduction

Steel frame building system consist of a skeletal framework which caries
all the loads to which the building is subject and of course the duty of the frame is
to transfer the loads with safety to the foundations. So, we need to design the
frame system of a building.

By the term design we mean that, we choose a frame system, a section
size and the proper connections of members in order to produce a structure that
can sustain the design loads during its life with safety.

Safety is achieved by providing sections that have strength which exceeds
the effects of the loads by a margin which is called factor of safety. We need to
do that, because, many factors that affect the design are variable and we don't
know their exact value.

Another one major aspect that we need to consider in the design is the
economy which is achieved not only by selecting the smallest or the lightest
section, but, by considering many other factors such as the fabrication process of
members, selecting an appropriate framing system, selection of section type and
of course the type of connections.

In our days we can design a framing system of a building with design
programs in computers, as it is done in this project.

For the design of the framing system it used the program STAAD-Iil that
was chosen from my supervisor.

Firstly | design two beams and one truss with random loads as examples
in order to help me learn the program, as you can see in chapter two.



Continuously, the architectural drawing and static drawings was prepared by me
and the data of the framing system was inserted in the program.
The loads of the building were calculated in accordance to British Standard 5950.
Finally sections sizes were chosen for the structural steel elements of the framing
system of the structure.

The structure was design for two cases. Firstly, for pinned supports and
secondly for fixed supports.



