
1.3 BUILDING CODES

Buildings must be designed and constructed according to the provisions of a building
code, which is a legal document containing requirements related to such things as struc-
tural safety, fire safety, plumbing, ventilation, and accessibility to the physically dis-
abled. A building code has the force of law and is administered by a governmental entity
such as a city, a county, or, for some large metropolitan areas, a consolidated government.
Building codes do not give design procedures, but they do specify the design require-
ments and constraints that must be satisfied. Of particular importance to the structural
engineer is the prescription of minimum live loads for buildings. Although the engineer
is encouraged to investigate the actual loading conditions and attempt to determine real-
istic values, the structure must be able to support these specified minimum loads.

Although some large cities have their own building codes, many municipalities
will modify a “model” building code to suit their particular needs and adopt it as mod-
ified. Model codes are written by various nonprofit organizations in a form that can
be easily adopted by a governmental unit. Three national code organizations have
developed model building codes: the Uniform Building Code (International Confer-
ence of Building Officials, 1999), the Standard Building Code (Southern Building
Code Congress International, 1999), and the BOCA National Building Code (BOCA,
1999) (BOCA is an acronym for Building Officials and Code Administrators.) These
codes have generally been used in different regions of the United States. The Uniform
Building Code has been essentially the only one used west of the Mississippi, the
Standard Building Code has been used in the southeastern states, and the BOCA
National Building Code has been used in the northeastern part of the country.

A unified building code, the International Building Code (International Code
Council, 2009), has been developed to eliminate some of the inconsistencies among
the three national building codes. This was a joint effort by the three code organiza-
tions (ICBO, BOCA, and SBCCI). These organizations have merged into the Inter-
national Code Council, and the new code has replaced the three regional codes.

Although it is not a building code, ASCE 7, Minimum Design Loads for Buildings
and Other Structures (American Society of Civil Engineers, 2010) is similar in form to
a building code. This standard provides load requirements in a format suitable for adop-
tion as part of a code. The International Building Code incorporates much of ASCE 7
in its load provisions.

1.4 DESIGN SPECIFICATIONS

In contrast to building codes, design specifications give more specific guidance for
the design of structural members and their connections. They present the guidelines
and criteria that enable a structural engineer to achieve the objectives mandated by a
building code. Design specifications represent what is considered to be good engi-
neering practice based on the latest research. They are periodically revised and
updated by the issuance of supplements or completely new editions. As with model
building codes, design specifications are written in a legal format by nonprofit
organizations. They have no legal standing on their own, but by presenting design
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criteria and limits in the form of legal mandates and prohibitions, they can easily be
adopted, by reference, as part of a building code.

The specifications of most interest to the structural steel designer are those pub-
lished by the following organizations.

1. American Institute of Steel Construction (AISC): This specification pro-
vides for the design of structural steel buildings and their connections. It is the
one of primary concern in this book, and we discuss it in detail (AISC, 2010a).

2. American Association of State Highway and Transportation Officials
(AASHTO): This specification covers the design of highway bridges and
related structures. It provides for all structural materials normally used in
bridges, including steel, reinforced concrete, and timber (AASHTO, 2010).

3. American Railway Engineering and Maintenance-of-Way Association
(AREMA): The AREMA Manual for Railway Engineering covers the design
of railway bridges and related structures (AREMA, 2010). This organization was
formerly known as the American Railway Engineering Association (AREA).

4. American Iron and Steel Institute (AISI): This specification deals
with cold-formed steel, which we discuss in Section 1.6 of this book
(AISI, 2007).

1.5 STRUCTURAL STEEL

The earliest use of iron, the chief component of steel, was for small tools, in
approximately 4000 B.C. (Murphy, 1957). This material was in the form of wrought
iron, produced by heating ore in a charcoal fire. In the latter part of the eighteenth cen-
tury and in the early nineteenth century, cast iron and wrought iron were used in vari-
ous types of bridges. Steel, an alloy of primarily iron and carbon, with fewer impurities
and less carbon than cast iron, was first used in heavy construction in the nineteenth cen-
tury. With the advent of the Bessemer converter in 1855, steel began to displace
wrought iron and cast iron in construction. In the United States, the first structural steel
railroad bridge was the Eads bridge, constructed in 1874 in St. Louis, Missouri (Tall,
1964). In 1884, the first building with a steel frame was completed in Chicago.

The characteristics of steel that are of the most interest to structural engineers can
be examined by plotting the results of a tensile test. If a test specimen is subjected 
to an axial load P, as shown in Figure 1.3a, the stress and strain can be computed as
follows:

where
f = axial tensile stress

A = cross-sectional area
e = axial strain
L = length of specimen

ΔL = change in length
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