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implied, nor assumes any legal liability or responsibility for the accuracy, completeness, or usefulness of
any information, product, or process included in this publication. Users of information from this
publication assume all liability arising from such use.

This work was supported in part by the Earthquake Engineering Research Centers Program of the
National Science Foundation, under NSF Award Numbers EEC-9701785 (MAE Center), EEC-9701471,
(MCEER), and EEC-9701568 (PEER Center).
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One of the primary goals of the Department of Homeland Security’s Federal
Emergency Management Agency (FEMA) is prevention or mitigation of this
country's losses from hazards that affect the built environment. To achieve
this goal, we as a nation must determine what level of performance is
expected from our buildings during a severe event, such as an earthquake. To
do this, several years ago FEMA contracted with the Applied Technology
Council (ATC) to develop next-generation performance-based seismic design
guidelines, which would allow stakeholders and their representatives to
assess the probable seismic performance of new and existing buildings, and
to be able to design or improve their structures to meet their performance
goals. These guidelines could be voluntarily used by engineers and designers
to: (1) assess and improve the performance of buildings that are currently
designed to a building code “life safety” level, which would, in all
likelihood, still suffer significant structural and nonstructural damage in a
severe event; and (2) more effectively meet the performance targets of
current building codes by providing verifiable alternatives to current
prescriptive code requirements. This program is based on a long-term plan
published as FEMA 445, which was developed with the input of the nation's
leading seismic professionals.

One of the key requirements in performance based seismic design is the
ability to test and evaluate the intended performance of the various structural
and nonstructural components that make up a building. To develop this
testing criteria, the project worked closely with the three Earthquake
Engineering Research Centers (EERC) funded by the National Science
Foundation. The three EERC’s are:

e The Mid-America Earthquake Center (MAE)

e The Multidisiplinary Center for Research in Earthquake Engineering
Research (MCEER)

e The Pacific Earthquake Engineering Research Center (PEER)

The three EERC’s and others involved in the project have done an excellent job
developing these interim testing protocols for structural and nonstructural
components. These protocols will go a long way towards bringing consistency
to the future testing of these components, and will help the various industries by
providing a clear seismic performance target towards which they can now aim.
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It is FEMA’s hope that as performance based seismic design moves into the
mainstream, these protocols will ultimately become standardized and more
broadly used.

FEMA wishes to express its sincere gratitude to all who were involved in this
project and in the development of this publication. The result of their hard work
and dedication will play an important role in helping the nation move towards
performance-based seismic design and reducing losses suffered by our citizens
in future earthquakes.

—Federal Emergency Management Agency
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In October 2001 the Applied Technology Council (ATC), with funding from
the Federal Emergency Management Agency (FEMA), Department of
Homeland Security, commenced work on a multi-year project to
development performance-based seismic design guidelines for eventual
incorporation in existing standards for the seismic design of new buildings
and the upgrade of existing buildings (ATC-58 project). The plan for
development of the guidelines is defined in the companion FEMA 445
report, Next-Generation Performance-Based Seismic Design Guidelines,

Program Plan for New and Existing Buildings, which was prepared under the

ATC-58 project and published by FEMA in 2006.

As part of the initial work on the ATC-58 project, interim recommended
protocols (documented herein) were developed for testing of structural and
nonstructural components and systems found in buildings, for the purpose of
establishing their seismic performance characteristics. The protocols were
developed through a cooperative effort of ATC and the three National
Science Foundation-funded Earthquake Engineering Research Centers
(EERCs): the Mid-America Earthquake (MAE) Center at the University of
[llinois, Urbana; the Multidisciplinary Center for Earthquake Engineering
Research (MCEER), University at Buffalo, The State University of New
York; and the Pacific Earthquake Engineering Research (PEER) Center at
the University of California, Berkeley.

Two interim protocol types are provided in this document:

e Interim Protocol I — Quasi-Static Cyclic Testing, which should be used
for the determination of performance characteristics of components
whose behavior is primarily controlled by the application of seismic
forces or seismic-induced displacements (e.g., cladding panels, glazing
panels, drywall partitions, piping and ducting system connections, ducts,
and various types of anchors and braces); and

e Interim Protocol II — Shake Table Testing, which should be used to
assess performance characteristics of components whose behavior is
affected by the dynamic response of the component itself, or whose
behavior is velocity sensitive, or sensitive to strain-rate effects (e.g.,
mechanical and electrical equipment).
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The document also contains an introductory chapter that presents an
overview of performance-based seismic design (to provide context for the
recommended interim testing protocols) and discussions on a variety of
topics and issues germane to these protocols. A Commentary is provided for
each protocol (in the chapter immediately following the protocol), and an
appendix is included that describes the process used to develop nonstructural
component fragility functions based on laboratory testing.

Christopher Rojahn
ATC Executive Director
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