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The Building Seismic Safety Council (BSSC) was established in 1979 under the auspices of the Na-
tional Institute of Building Sciences as an entirely new type of instrument for dealing with the complex
regulatory, technical, social, and economic issues involved in developing and promulgating building
earthquake hazard mitigation regulatory provisions that are national in scope. By bringing together in
the BSSC all of the needed expertise and al relevant public and private interests, it was believed that
issues related to the seismic safety of the built environment could be resolved and jurisdictional prob-
lems overcome through authoritative guidance and assistance backed by a broad consensus.

The BSSC is an independent, voluntary membership body representing a wide variety of building
community interests. Its fundamental purpose is to enhance public safety by providing a national for-
um that fosters improved seismic safety provisions for use by the building community in the planning,
design, construction, regulation, and utilization of buildings.

To fulfill its purpose, the BSSC: (1) promotes the development of seismic safety provisions suitable
for use throughout the United States; (2) recommends, encourages, and promotes the adoption of
appropriate seismic safety provisions in voluntary standards and model codes; (3) assesses progressin
the implementation of such provisions by federal, state, and local regulatory and construction agencies;
(4) identifies opportunities for improving seismic safety regulations and practices and encourages
public and private organizations to effect such improvements; (5) promotes the devel opment of
training and educational courses and materials for use by design professionals, builders, building reg-
ulatory officials, elected officials, industry representatives, other members of the building community,
and the public; (6) advises government bodies on their programs of research, development, and im-
plementation; and (7) periodically reviews and evaluates research findings, practices, and experience
and makes recommendations for incorporation into seismic design practices.

See the back of the Commentary volume for afull description of BSSC activities.
BOARD OF DIRECTION: 2000
Chairman William W. Stewart, Stewart-Schaberg Architects, Clayton, Missouri

ViceChairman  Charles Thornton, Ph.D., PE, The Thornton p Tomasetti Group, Inc., New Y ork, New
York (representing the Applied Technology Council)

Secretary Jack Prosek, PE, Turner Construction Company, San Francisco, California (representing
the Associated General Contractors of America)

Ex-Officio Eugene Zéeller, PE, City of Long Beach, California

Members J. Gregg Borchelt, PE, Brick Institute of America, Reston, Virginia; Charles Carter, PE,

American Ingtitute of Steel Construction, Chicago, Illinois; Bradford K. Douglas, PE,
American Forest and Paper Association, Washington, D.C.; S. K. Ghosh, Ph.D., S. K.
Ghosh Assaciates, Inc., Northbrook, Illinois (representing the Portland Cement Associa-
tion); Gerald H. Jones, PE, Kansas City, Missouri (representing the National Institute of
Building Sciences); Do Y. Kim, PE, Institute for Business and Home Safety, Tampa,
Florida (through October 2000); H. S. Lew, Ph.D., PE, National Institute of Standards and
Technology, Gaithersburg, Maryland (representing the Interagency Committee for Seismic
Safety in Construction); Joseph Nicoletti, PE, URS/John A. Blume and Associates, San
Francisco, California (representing the Earthquake Engineering Research Institute); W. Lee
Shoemaker, Ph.D., Metal Building Manufacturers Association, Cleveland, Ohio; Howard
Simpson, Sc.D., P.E., Simpson, Gumpertz and Heger, Arlington, Massachusetts (represent-
ing the National Council of Structural Engineers Associations); Charles Spitz, NCARB,
AlA, CSl, Architect/Planner Code Consultant, Wall, New Jersey (representing the
American Ingtitute of Architects); John C. Theiss, PE, Theiss Engineers, Inc., St. Louis,
Missouri (representing the American Society of Civil Engineers); David Wismer, PE,
CBO, Department of Licenses and Inspections, Philadelphia, Pennsylvania (representing
the Building Officials and Code Administrators International)

BSSC Staff Claret M. Heider, Acting Executive Director; Bernard Murphy, PE, Director, Specia
Projects, Patricia Blasi, Administrative Assistant; Carita Tanner, Administrative Assistant;
Kelly Harris, Summer Intern



BSSC Program on I mproved Seismic Safety Provisions

NEHRP RECOMMENDED PROVISIONS

(National Earthquake Hazards Reduction Program)

FOR SEISMIC REGULATIONS

FOR NEW BUILDINGS AND

OTHER STRUCTURES

2000 EDITION

Part 1: PROVISIONS
(FEMA 368)

Prepared by the
Building Seismic Safety Council
for the
Federal Emergency Management Agency

BUILDING SEISMIC SAFETY COUNCIL
Washington, D.C.
2001



NOTICE: Any opinions, findings, conclusions, or recommendations expressed in this publication do
not necessarily reflect the views of the Federal Emergency Management Agency. Additionally, neither
FEMA nor any of its employees make any warranty, expressed or implied, nor assume any legal
liability or responsibility for the accuracy, completeness, or usefulness of any information, product, or
process included in this publication.

This report was prepared under Contract EMW-97-CO-0481 between the
Federal Emergency Management Agency and the National Institute of Building
Sciences.

Building Seismic Safety Council activitiesand products are described at the end
of this report. For further information, contact the Building Seismic Safety
Council, 1090 Vermont, Avenue, N.W., Suite 700, Washington, D.C. 20005;
phone 202-289-7800; fax 202-289-1092; e-mail bssc@nibs.org.

Copies of this report may be obtained by contacting the FEMA Publication
Distribution Facility at 1-800-480-2520.

The National Institute of Building Sciences and its Building Seismic Safety
Council caution users of these Provisions documents to be alert to patent and
copyright concerns especially when applying prescriptive requirements.




PREFACE

One of the primary goals of the Federal Emergency Management Agency (FEMA) and the
National Earthquake Hazards Reduction Program (NEHRP) is to encourage design and building
practices that address the earthquake hazard and minimize the resulting damage. Publication of
the 2000 NEHRP Recommended Provisions for Seismic Regulation of New Buildings and Other
Structures reaffirms the continuing FEM A-sponsored effort to improve the seismic safety of new
structures in this country. Its publication marks the fifth in a planned updating of both the
Provisions documents and several complementary publications. Asin the case of the earlier
editions of the Provisions (1985, 1988, 1991, 1994, and 1997), FEMA is proud to sponsor this
Building Seismic Safety Council project and encourages widespread dissemination and voluntary
use of this state-of-the-art consensus resource document.

In contrast with the 1997 Provisions update, this update does not make significant changes to the
hazard maps or design procedures. Rather, the 2000 Provisions contains new material in select
areas that keep the document at the cutting edge of seismic design practices. An example of this
new material is the addition of a comprehensive procedure for the design of structures with
energy dissipating devices. Asthis new technology gains further acceptance in practice, the
design guidance within the Provisions will enjoy widespread use. Another exampleisthe
inclusion of material on anchorage to concrete. A specia anchorage subcommittee was
assembled to integrate this much-needed new material into the Provisions. A third exampleis
the comprehensive treatment of design of steel moment frame structures based on the research
results of a FEMA-funded project started after the 1994 Northridge earthquake. Finally, some
new material in the areas of ‘ pushover’ design and simplified design procedures was devel oped.
Further refinement of these two areas is expected during the next update cycle.

The above changes are but afew of the nearly 170 that were balloted by the BSSC member
organizations. The number of changes continues to grow over the numbers of earlier update
efforts and is testament to the increased attention being paid to the Provisions. Thisisduein
large part to the decision to use the NEHRP Provisions as the basis for the seismic requirements
in both the International Building Code and NFPA 5000 Code. FEMA welcomes this increased
scrutiny and the chance to work with these code organizations.

Looking ahead, FEMA has already contracted with BSSC for and work already has begun on the
update process that will lead to the 2003 Provisions. The update effort will continue to capture
the state of the art, continue work on simplified methods, and seek to improve the treatment of
non-building structures within the Provisions.

Finally, FEMA wishesto express its deepest gratitude for the yeoman efforts of alarge number
of volunteer experts and the BSSC Board of Directors and staff who made possible the 2000
Provisions documents. It istruly their efforts that make the Provisions areality. Americans
unfortunate enough to experience the earthquakes that will inevitably occur in this country in the
future will owe much, perhaps even their very lives, to the contributions and dedication of these
individuals to the seismic safety of buildings. Without the dedication and hard work of these
men and women, this document and all it represents with respect to earthquake risk mitigation
would not have been possible.

Federal Emergency Management Agency




INTRODUCTION and ACKNOWLEDGEMENTS

The 2000 Edition of the NEHRP Recommended Provisions for Seismic Regulations for New Buildings
and Other Structuresis the sixth edition of the document and, like the 1985, 1988, 1991, 1994, and
1997 Editions that preceded it, has the consensus approval of the Building Seismic Safety Council
membership. It represents a major product of the Council's multiyear, multitask Program on Improved
Seismic Safety Provisions and is intended to continue to serve as a source document for use by any
interested members of the building community. (For readers unfamiliar with the program, a detailed
description of the BSSC’ s purpose and activities concludes the Commentary volume.)

In September 1997, NIBS entered into a contract with FEMA for initiation of the BSSC 2000 Provi-
sions update effort. Late in 1997, the BSSC member organization representatives and alternate
representatives and the BSSC Board of Direction were asked to identify individuals to serve on the
2000 Provisions Update Committee (PUC) and its Technical Subcommittees (TSs).

The 2000 PUC was constituted early in 1998, and 12 PUC Technical Subcommittees were established
to address design criteria and analysis, foundations and geotechnical considerations, cast-in-
place/precast concrete structures, masonry structures, steel structures, wood structures, mechanical -
electrical systems and building equipment and architectural elements, quality assurance, composite
steel and concrete structures, energy dissipation and base isolation, and nonbuilding structures.

More than 200 individuals have participated in the 2000 update effort, and 169 substantive proposals
for change were developed. A series of editorial/organizational changes also have been made. All
draft TS and PUC proposals for change were finalized in late January 2000. The PUC Chairman
presented to the BSSC Board of Direction the PUC’ s recommendations concerning proposals for
change to be submitted to the BSSC member organizations for balloting, and the Board accepted these
recommendations.

The first round of balloting concluded in early June 2000. There were 147 items on the official ballot,
and alarge majority passed; however, many comments were submitted with “no” and “yes with
reservations’ votes. These comments were compiled for distribution to the PUC, which met in mid-
July to review the comments, receive TS responses to the comments and recommendations for change,
and formul ate its recommendations concerning what items should be submitted to the BSSC member
organizations for a second ballot. The PUC directed several of the proposals from the first ballot to be
revised requiring them to be reballoted. The PUC deliberations resulted in the decision to recommend
to the BSSC Board that 17 items be included in the second ballot. The PUC Chairman subsequently
presented the PUC’ s recommendations to the Board, which accepted those recommendations.

The second round of balloting was completed in early October 2000. Of the 17 proposals, all passed
except for one. This had to be revised because of a duplication error. There were aso three other
proposals devel oped by the PUC to clarify last minute concerns. The PUC met on the last two days of
October to formulate its recommendations to the Board, and the Board subsequently accepted those
recommendations.

During the review of the first ballot, there was a request to table the proposals from TS 6 regarding
Chapter 8 on Steel. The American Institute of Steel Construction (Al1SC) was in the process of
updating their supplement to A1SC Seismic and the PUC expected publication of Supplement No. 2




during the second ballot voting period. If the supplement was published in time for the TS and PUC to
review the changes and incorporate the most current information available, it would be beneficia to
al. AISC Seismic Supplement No. 2 was published in November 2000. Since the second ballot was
already on the street, this drove the necessity to have athird ballot. A fifth proposal for the third ballot
was prepared to alow AISC Seismic Supplement No. 2 to be incorporated.

The third ballot was developed to include 5 proposals and all ballots were received by early February
2001. The comments and responses were prepared in time for the PUC Executive Committee to
review and accept all proposalsin early March 2001. One of the proposals accepted AISC Seismic
Supplement No. 2 as a reference document that overrode the necessity for several proposalsinitially
balloted for the Chapter 8 on Steel. The PUC Chair once again presented the recommendations to the
BSSC Board of Direction and they were approved. The final versions of the Provisions and
Commentary volumes were developed and the Provisions includes, as Appendix A, asummary of the
differences between the 1997 and 2000 Editions. Once the documents were edited and supporting
information was prepared they were transmitted to FEMA for publication.

In presenting this 2000 Edition of the Provisions, the BSSC wishes to acknowledge the accomplish-
ments of the many individuals and organizations involved over the years. The BSSC program resulting
in the first four editions of the Provisions, the 2000 update effort, and the information

devel opment/dissemination activities conducted to stimulate use of the Provisions has benefitted from
the expertise of hundreds of specialists, many of whom have given freely of their time over many
years.

With so many volunteers participating, it is difficult to single out a given number or group for special
recognition without inadvertently omitting others without whose assistance the BSSC program could
not have succeeded; nevertheless, the 2000 Edition of the Provisions would not be complete without at
least recognizing the following individuals to whom I, acting on behalf of the BSSC Board of
Direction, heartily express sincerest appreciation:

» The members of the BSSC Provisions Update Committee, especially Chairman William Holmes;

» The members of the 12 PUC Technical Subcommittees, the Simplified Design Task Group, and the
Anchorage Task Group; and

e Timothy Sheckler, the FEMA Project Officer.

Appreciation aso is due to the BSSC staff members, all of whose talents and experience were crucial
to conduct of the program.

At this point I, as Chairman, would like to express my personal gratitude to the members of the BSSC
Board of Direction and to all those who provided advice, counsel, and encouragement during conduct
of the update effort or who otherwise participated in the BSSC program that resulted in the 2000
NEHRP Recommended Provisions.

William Sewart, Chairman, BSSC Board of Direction
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