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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
13-497. 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 — Illustrative concrete shear wall models showing alternative strategies
(Ohmura and Deierlein, 2010).
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In September 2014, the Applied Technology Council (ATC) commenced a task order
project under National Institute of Standards and Technology (NIST) Contract
SB1341-13-CQ-0009 to develop guidance for nonlinear dynamic analysis (ATC-114
Project). The need for such guidance is identified as high-priority research and
development topic (Proposed Research Initiative 6) in NIST GCR 14-917-27 report,
Nonlinear Analysis Research and Development Program for Performance-Based
Seismic Engineering (NIST, 2013), which outlines a research and development
program for addressing the gap between state-of-the-art academic research and state-
of-practice engineering applications for nonlinear structural analysis, analytical
structural modeling, and computer simulation in support of performance-based
seismic engineering. In addition, the NIST GCR 09-917-2 report, Research Required
to Support Full Implementation of Performance-Based Seismic Design (NIST, 2009),
also identified the need to improve analytical models for buildings and their
components in near-collapse seismic loading.

To help fill this gap, the ATC-114 Project developed a series of reports that provide
general nonlinear modeling and nonlinear analysis guidance, as well as guidance
specific to the following two structural systems: structural steel moment frames and
reinforced concrete moment frames. This Part [ Guidelines document is the first in
the series and provides general guidance. The companion Part Il Guidelines (NIST
GCR 17-917-46v2 and 17-917-46v3) provide further details for steel moment frame
and reinforced moment frame systems, respectively. It is envisioned that these
Guidelines will be used in conjunction with available performance-assessment
provisions, or their equivalent, that are appropriate for the specific circumstances.

This Part I Guidelines document was developed by the members of the ATC-114
Phase 2 (Steel Moment Frames) and ATC-114 Phase 3 (Reinforced Concrete Moment
Frames) project teams. ATC is indebted to the leadership of Greg Deierlein and Curt
Haselton, who served as Project Directors of Phase 2 and 3, respectively. The Project
Technical Committee of Phase 2 and 3, consisting of Stephen Bono, Wassim
Ghannoum, Mahmoud Hachem, John Hooper, Jim Malley, Silvia Mazzoni, Santiago
Pujol, and Chia-Ming Uang monitored and guided the technical efforts of the Project
Working Groups, which included Dustin Cook, Ian McFarlane, Gulen Ozkula, Hee
Jae Yang, and Zhi Zhou. The Project Review Panel, consisting of Tony Ghodsi,
Jerry Hajjar, Yuli Huang, Mike Mehrain, Farzad Naeim, Charles Roeder, Tom Sabol,
Mark Saunders, John Wallace, and Kent Yu (ATC Board Representative) provided
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technical advice and consultation over the duration of the work. The names and
affiliations of all who contributed to this report are provided in the list of Project
Participants.

ATC also gratefully acknowledges Steven L. McCabe (Contracting Officer’s
Representative), Jay Harris, Siamak Sattar, Matthew Speicher, and Kevin Wong for
their input and guidance throughout the project development process. ATC staff
members Veronica Cedillos and Carrie Perna provided project management support
and report production services, respectively.

Ayse Hortacsu Jon Heintz
Associate Program Manager Program Manager
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