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Disclaimer

This report was prepared for the Engineering Laboratory of the National Institute of
Standards and Technology (NIST) under Contract SB1341-13-CQ-0009, Task Order 14-
491. The contents of this publication do not necessarily reflect the views and policies of
NIST or the U.S. Government.

This report was produced by the Applied Technology Council (ATC). While
endeavoring to provide practical and accurate information, the Applied Technology
Council, the authors, and the reviewers assume no liability for, nor express or imply any
warranty with regard to, the information contained herein. Users of information
contained in this report assume all liability arising from such use.

Unless otherwise noted, photos, figures, and data presented in this report have been
developed or provided by ATC staff or consultants engaged under contract to provide
information as works for hire. Any similarity with other published information is
coincidental. Photos and figures cited from outside sources have been reproduced in this

report with permission. Any other use requires additional permission from the copyright
holders.

Certain commercial software, equipment, instruments, or materials may have been used
in the preparation of information contributing to this report. Identification in this report
is not intended to imply recommendation or endorsement by NIST, nor is it intended to
imply that such software, equipment, instruments, or materials are necessarily the best
available for the purpose.

NIST policy is to use the International System of Units (metric units) in all its
publications. In this report, however, information is presented in U.S. Customary Units
(inch-pound), as this is the preferred system of units in the U.S. engineering industry.

Cover image — Top: Attachment failure of hung architectural, mechanical, electrical and
plumbing systems within the Santiago airport terminal in the 2010 Chile earthquake
(Photo Credit: Eduardo Miranda, Stanford University). Middle: Failure of compressor
mounted on vibration isolators in the 1994 Northridge earthquake (Photo Credit: Wiss,
Janney, Elstner Associates). Bottom: Severe damage to exterior curtain wall in the 2014
South Napa earthquake (Photo Credit: Maryann Phipps, Estructure).
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In 2013, the National Institute of Standards and Technology (NIST) awarded the
Applied Technology Council (ATC), a National Earthquake Hazards Reduction
Program (NEHRP) “Earthquake Structural and Engineering Research” task order
contract (SB1341-13-CQ-0009) to conduct a variety of tacks. In 2014, NIST
initiated Task Order 14-491, entitled “Seismic Analysis and Design of Nonstructural
Components and Systems.” The objective of this task order was to improve the
seismic design of nonstructural systems and components in the areas that will have
the largest impact to public safety and economic welfare, with an emphasis on
construction regulated by building codes.

This project was conceived in direct response to recommendations provided in the
NIST GCR 13-917-23, Development of NIST Measurement Science R&D Roadmap:
Earthquake Risk Reduction in Buildings (NIST, 2013). In particular, the GCR 13-
917-23 report identified nonstructural issues as a top priority, calling for problem-
focused studies in critical areas related to nonstructural design criteria. This report
provides a summary of the first phase of work, which included background
knowledge investigations, a workshop to identify current challenges faced with
nonstructural code provisions, and development of recommendations for future
studies and research.

The Applied Technology Council is indebted to the leadership of Maryann Phipps,
Project Director, and to members of the Project Technical Committee consisting of
Saeed Fathali, John Gillengerten, Tara Hutchinson, and Ricardo Medina, for their
contributions in developing this report and the resulting recommendations.
Background information and technical assistance was provided to the project by Bill
Holmes, Bob Pekelnicky, Roy Lobo, John Silva, and Xiang Wang. The Project
Review Panel, consisting of Bob Bachman (chair), Doug Honegger, Mike Mahoney
(ex officio member), Eduardo Miranda, Keri Ryan and Derrick Watkins, provided
technical review and comment at key developmental stages of the project. An invited
workshop consisting of industry experts involved in the design, manufacture,
installation, and code enforcement of nonstructural components and systems was
convened to obtain input on the application of nonstructural seismic design
provisions in current design and construction practice. The names and affiliations of
those who participated in the workshop and all who contributed to this report are
provided in the list of Project Participants at the end of this report.
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The Applied Technology Council also gratefully acknowledges Steven L. McCabe
(NIST Program Manager and Contracting Officer’s Representative) and Matthew
Hoehler (NIST Project Manager and Technical Point of Contact) for their input and
guidance in the preparation of this report, John Kunz for workshop facilitation
services, and Carrie Perna for ATC report production services.

Jon A. Heintz Scott D. Schiff
Program Manager Associate Program Manager
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