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Disclaimer

The material contained herein is preliminary in nature and is intended to provide information on
the nature and scope of the problem and insight to potential solutions. SAC provides no warranty,
expressed or implied, on the quality, technical accuracy, or effectiveness of the material or recommen-
dations contained herein. At this time, SAC does not endorse or support the specific positions taken in
these papers. SAC at a future time will make specific recommendations for practice that will be the result
of careful consideration of the facts and represent the judgments and peer review of an extended com-
munity of individuals expert on the particular topic.

Additional Copies
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SAC
555 University Avenue, Suite 126
Sacramento, CA 95825

Tel: (916) 427-3647
Fax: (916) 568-0677

Copying Privileges
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Printed in the United States of America



Acknowledgments

SAC is a joint venture of the Structural Engineers
Association of California (SEAOC), the Applied Tech-
nology Council (ATC) and the California Universities
for Research in Earthquake Engineering (CUREge). An
Invitational Workshop on Steel Seismic Issues was
conceived as a first step towards the resolution of the
problems posed by observed performance of steel
moment frames in the Northridge earthquake.

Ronald F. “Rawn” Nelson of Myers, Nelson, and
Houghton, Inc. and 94-95 SEAOC President-Elect, was
the driving force behind organizing and conducting the
Workshop.

The Organizing Committee was comprised of:

SAC

Rawn Nelson, Chairman, Myers, Nelson,
Houghton, Inc.

Vitelmo Bertero, University of California at
Berkeley

John F. Hall, California Institute of Technology
James A. Hill, James A. Hill and Associates
Robin Shepherd, University of California at Irvine
Charles C. Thiel, Telesis Consultants

Nabih Youssef, Nabih Youssef and Associates

American Institute of Steel Construction
Geerhard Haaijer
Nestor R. Iwankiw

American Iron and Steel Institute
Hank Martin

National Institute of Standards and Technology
HS.Lew
John Gross

The Workshop could not have been a success
without the dedicated and active participation of the
over 100 professional engineers, researchers, and pub-
lic employees who so generously and graciously gave
of their time and expertise to make the Workshop a suc-
cess. These professionals gave of their time and intel-
lect for the common good of the profession and the
enhanced safety of those who live and work in steel
structures. This is a continuation of the long established
tradition of volunteer participation that has come to
characterize the structural engineering profession. To
the participants, the organizers give their sincerest ap-
preciation.

Finally, we wish to give our appreciation and
thanks to the sponsors who provided the financial
means for the conduct of the Workshop: American In-
stitute of Steel Construction (AISC), American Iron
and Steel Institute (AISI), and National Institute of
Standards and Technology (NIST), which provided not
only financial contributions but also sponsored the in-
formation-gathering survey on damaged steel buildings
by Nabih Youssef and Associates and reported at the
Workshop. The contributions and support of these and
many other institutions and organizations (listed be-
low) are also greatly appreciated.



Sponsors

SAC Joint Venture
Structural Engineers Association of California
Applied Technology Council

California Universities for Research in Earth-
quake Engineering

Other Sponsors
American Institute of Steel Construction
American Iron and Steel Institute
National Institute of Standards and Technology

Vi

Supporters

California Division of the State Architect,
Office of Regulation Services

California Office of Emergency Services

California Office of Statewide Health Planning
and Development

City of Los Angeles,
Department of Building and Safety

Earthquake Engineering Research Institute
International Conference of Building Officials
Los Angeles County,
Construction Quality and Contracting
Division
U.S. Federal Emergency Management Agency
National Science Foundation
Structural Shape Producers Council

American Welding Society



Memorial Dedication to
Dr. Geerhard Haaijer

The untimely death of Dr. Geerhard Haaijer deprived the SAC Steel Program Organizing
Committee of his continued contributions to the planning and conduct of the Invitational Workshop. He
ably represented the American Institute of Steel Construction on the Organizing Committee, and his loss
was sorely felt.

Dr. Geerhard (Gerry) Haaijer was AISC Vice President of Technology and Research at the time of
his death on August 20, 1994. During his 11 years as Vice President of AISC, Dr. Haaijer was actively
involved as a leader in both the domestic and international steel industries. He published numerous papers
and served actively on many professional committees for several organizations in civil engineering.
Before joining AISC in 1983, Dr. Haaijer was employed by the U.S. Steel Corporation’s Research
Laboratory for 27 years, including a 17-year tenure as Chief of the Design Technology Division. Dr.
Haaijer was also an adjunct professor in the Department of Civil Engineering at Camegie-Mellon
University in Pittsburgh, Pennsylvania, where he taught courses in structural engineering and
mathematics. Dr. Haaijer was a native of the Netherlands, and received his professional degree in Civil
Engineering in 1952 at the Technical University at Delft, the Netherlands, and his doctorate in Civil
Engineering from Lehigh University in Bethlehem, Pennsylvania in 1956.

Dr. Haaijer’s research included plastic design, hybrid girders, new fire protection methods, cold-
formed steel framing for residential structures, finite element analysis and autostress design of steel
bridges. In response to the steel moment connection problems identified in the Northridge earthquake, Dr.
Haaijer was instrumental in organizing steel industry response and research. He served as Chairman of the
AISC Advisory Committee on this topic for the last several months.

While his presence and leadership will be sorely missed, his career achievements and technical
contributions will long remain. The Organizing Committee dedicates this volume to his memory as a small
token of his contributions, not only to the Workshop, but to the structural engineering profession.
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The SAC Joint Venture

SAC is a joint venture of the Structural Engineers
Association of California (SEAOC), the Applied Tech-
nology Council (ATC) and the California Universities
for Research in Earthquake Engineering (CUREe).
This joint venture uniquely combines the strengths and
resources needed to resolve difficult technical prob-
lems in the field of earthquake hazards mitigation and
professional practice.

SEAOC is a professional organization represent-
ing more than 5,000 structural and other professional
engineers active in the field of earthquake engineering.
SEAOC committees have a long tradition of develop-
ing effective provisions for design of seismic resistant
structures and for investigating the causes of damage
resulting from earthquakes. The joint venture is chaired
by SEAOC.

CURE:ge is an educational and research organiza-
tion comprised of the eight major earthquake engineer-
ing research universities in California as well as
individual members from other universities and private
practice. These universities and associated faculty are
world renowned for their expertise and contributions in
the field of seismic resistant design and analysis. The
experimental and analytical facilities available through
the participating universities are among the very best in
the world, including the largest shaking table and reac-
tion wall in the U.S.

ATC is a professional organization with a distin-
guished history in the management of large and com-

plex research programs on structural engineering
issues. Previous efforts by ATC have resulted in the de-
velopment of major recommendations for model codes
for new buildings, for evaluation of damaged buildings
and for rehabilitation of existing buildings.

Questions or inquiries regarding this program
should be addressed to Arthur Ross in care of the Struc-
tural Engineers Association of California.

Structural Engineers Association of California
Arthur E. Ross, President

1050 Fulton Avenue, Suite 150

Sacramento, CA 95825

Telephone: 916-427-3647 / fax: 916-965-6234

Applied Technology Council

John M. Coil, President

555 Twin Dolphin Drive, Suite 550

Redwood City, CA 94065

Telephone: 415-595-1542 / fax: 415-593-2320

California Universities for Research in
Earthquake Engineering

Stephen A. Mahin, President

c/o Earthquake Engineering Research Center

University of California at Berkeley

1301 South 46th Street

Richmond, CA 94804

Telephone: 510-231-9557 / fax: 510-231-9471
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