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Preface

As the building design industry continues to move toward full acceptance of
ultimate strength design and looks toward performance based design, it is
vital that designers are provided a clear understanding of serviceability limit
states. However, the structural engineering profession resists the idea of
standardizing or codifying serviceability design for buildings. As a result, ser-
viceability performance has not been rigorously addressed in building codes
and standards. Therefore, the responsibility for determining appropriate ser-
viceability design limit states in many situations lies with the individual profes-
sional. The breadth and disparity of information concerning serviceability limit
states allows the professional freedom and creativity in developing design;
however, the lack of a minimum working standard for serviceability design
also yields undue conservatism on the one hand and neglect on the other. In
addition, the breadth of opinions results in unnecessary disagreement
between professional engineers. This disagreement and lack of a standard of
practice in serviceability design leads to confusion on the part of owners,
architects and contractors concerning the expected performance of struc-
tural systems. The final result is lost time and funds as project teams sort
out or resolve the coordination of claims concerning unacceptable perfor-
mance of architectural elements, finishes and building equipment.

The purpose of this design guide is to provide practical information and
examples for the design professional to use when evaluating a structural
building design for serviceability performance. It is the hope of the author
that this design guide may lead to the development of a consensus standard
for serviceability design. The challenges in applying the provisions of the
code and recommendations of referenced standards are clearly shown and
discussed in the example problems.

One special feature of this guide is its almost total reliance on the Interna-
tional Building Code® (IBC®), commentary and code referenced standards,
and publications. To date, most available references on serviceability have
been based on individual research publications and reports whose main pur-
pose was to accurately predict serviceability behavior. This guide, by design,
is limited to the use of information included in the IBC and code referenced
standards as well as their commentaries. \Whenever appropriate, the
author utilized publications specifically cited by the IBC, its referenced stan-
dards and their commentaries to supplement the code provisions.

The guide’s broad scope of materials, building systems, and building compo-
nents is fairly unique. Most serviceability references or guides deal with a
limited number of structural materials, or structural systems,/components,
or specific serviceability limit states. This guide attempts to cover the major-
ity of structural materials, systems, components and limits states encoun-
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tered in the design of significant common building types. The design guide
does not include discussions related to bridges, industrial facilities, high rise
buildings, long span systems, or special building loads. Finally, the example
problems included in the guide are presented in a holistic fashion using real-
istic building projects. The format includes 26 examples of serviceability
design or evaluation taken from various portions of seven building struc-
tures. Given this wide range of examples, the design engineer can appreci-
ate a systems level approach to serviceability.

We anticipate that the guide will be used primarily by practicing design pro-
fessionals. In addition, the guide is organized to lend itself to use by educa-
tors teaching upper level structural system based classes. The guide may
also be used by others in the construction industry, such as architects and
legal professionals, as a reference to code requirements governing the ser-
viceability performance of buildings.

About NCSEA

The National Council of Structural Engineers Associations (NCSEA) is com-
prised of 43 structural engineering associations throughout the United
States. NCSEA serves to advance the practice of structural engineering and,
as the autonomous national voice for practicing structural engineers, protect
the public’'s right to safe, sustainable and cost effective buildings, bridges,
and other structures. NCSEA generates and responds to code changes, pro-
motes structural engineering certification and separate licensure, and pro-
motes the practice of structural engineering to students and the general
public. Members also include structural engineering firms, as well as compa-
nies who provide structural engineering products and services.

Headquarters:

645 N. Michigan Avenue, Suite 540
Chicago, IL 60611

Telephone: (312) 643-4600

WWWw.ncsea.com

About the International Code Council

The International Code Council is a member-focused association. It is dedi-
cated to developing model codes and standards used in the design, build
and compliance process to construct safe, sustainable, affordable and resil-
ient structures. Most U.S. communities and many global markets choose
the International Codes. ICC Evaluation Service (ICC-ES]) is the industry leader
in performing technical evaluations for code compliance fostering safe and
sustainable design and construction.

Headquarters:

900 New Jersey Avenue, NW, 6th Floor,
Washington, DC 20001-2070

District Offices:
Birmingham, AL; Chicago, IL; Los Angeles, CA
Telephone: 1-888-422-7233

www.iccsafe.org
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Definition (unless noted otherwise in text)
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Modulus of elasticity of steel
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Compression stress in a structural element

Concrete compression strength at time of initial stressing
Modulus of rupture of concrete
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Ratio of compression reinforcement
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	Example Problem 25—Evaluate Serviceability Performance of Braced Frames Subjected to Seismic Forces
	1. The controlling serviceability performance of the building may be evaluated with the performance of the braced frame along column lines C and D. Member sizes are given in Section D.2.1.
	2. Torsional effects can be ignored.
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