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1 Introduction

1.1 General

A structure may be defined as a system of
individual members and connections arranged
so that the entire set remains stable and with-
out appreciable change in form while meeting

the prescribed performance criteria. Structures
in general, and steel structures in particular,
play an important role in our everyday life.
We live in buildings, work in office towers
and industrial buildings, relax in sports arenas
and stadiums, contemplate in and around art
museums, study in libraries, and shop in
shopping malls, of which a good proportion
are built in steel. When we travel by cars on
bridges over rivers and valleys, or by planes
departing from and arriving at airport con-

courses, we notice a variety of structures built
from structural steel. Tall chimneys, electric
transmission towers, erection towers, televi-

sion masts, and so on are further examples of
steel structures. In this text, however, we will
be interested primarily in the type of struc-
tures that are normally the responsibility of
the structural engineer, working either on his
own or in collaboration with an architect.
Therefore, the emphasis of this text is on steel
buildings of all kinds, although much of the
material is also applicable to bridges and other
structures.

One of the major difficulties the student
faces taking a first course on structural steel
design is in getting a clear mental picture of
the structure with which he or she is entrust-
ed. This is the natural result of a lack of fa-
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miliarity with the basic structural members,
the ways in which they may be arranged to
form the skeleton for a building or bridge, and
their functions in the completed structure.

The aim of this chapter is to briefly de-
scribe several recently built steel structures, so
as to develop an interest in students to inspect
existing steel structures in their own locality
and, more importantly, to visit steel structures
under fabrication and erection. To acquire ad-
ditional knowledge, students should refer to
periodicals such as Modern Steel Construction
(http://www. modernsteel.com) published by
the American Institute of Steel Construction
(AISC). (Several terms in the descriptions that
follow will be explained in later chapters.)

1.2 Miller Park Stadium with

Convertible Roof

With its new fan-shaped retractable steel roof,
which opens and closes in just 10 minutes,
Miller Park Stadium, home of the Milwaukee
Brewers baseball team, offers perfect condi-
tions for every game. The stadium is designed
to function as an enclosed space to shelter
visitors and control temperatures during in-
clement weather, and to act as an open space
to allow air and light in on pleasant days. The
structural engineer of record is Ove Arup and
Partners of Los Angeles, California. The fan-
shaped roof covers about 410,000 square feet
and weighs about 12,200 tons. Inside, the roof
rises about 240 ft above the playing field,
while the height at the peak is 330 ft. The sta-
dium seating bowl alone, with a seating ca-
pacity of 42,400, consists of 11,000 tons of
exposed steel framing.

The roof system consists of five moving
panels and two fixed panels arranged in a fan



