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Ductility of a Circular
Hollow Column with a
Steel Tube Inside Face

Dong-Sung
Engineering

In locations where the cost of concrete is relatively high,
or in situations where the weight of concrete members is
to be kept to a minimum, it may be economical to use
hollow reinforced concrete vertical members. Hollow
reinforced concrete columns with low axial load, moderate
longitudinal steel percentage, and a reasonably thick wall
were found to perform in a ductile manner at the flexural
strength, similar to solid columns. However, hollow
reinforced concrete columns with high axial load, high
longitudinal steel percentage, and a thin wall were found
to behave in a brittle manner at the flexural strength, since
the neutral axis is forced to occur away from the inside
face of the tube towards the section centroid and, as a
result, crushing of concrete occurs near the unconfined
inside face of the section. If, however, a steel tube is
placed near the inside face of a circular hollow column,
the column can be expected not to fail in a brittle manner
by disintegration of the concrete in the compression zone.
Design recommendation and example by
moment-curvature analysis program for curvature ductility
are presented. Theoretical moment-curvature analysis for
reinforced concrete columns, indicating the available
flexural strength and ductility, can be conducted providing
the stress-strain relation for the concrete and steel are
known. In this paper, a unified stress-stain model for
confined concrete by Mander is developed for members
with circular sections.
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Call for Abstracts

7th US/Japan Workshop on Urban Earthquake Hazard Reduction

The EERI committee on Urban Earthquake Hazard Reduction and the Japan Institute of
Social Safety Science (ISSS) are planning the seventh in a series of joint US/Japan
workshops that began in 1984. The three-day workshop will be held in Maui, Hawaii in late
March 2003. This workshop will provide an opportunity to:

1. Continue to build cooperative research and practice through exchange of
information and personnel.

2. Focus on changes in mitigation and emergency management practices resulting
from recent disaster events.

3. Examine through longitudinal documentation and assessments the reconstruction in
Northridge, Kobe, Chi Chi, Kocaeli, Bhuj, and New York City.

4. Explore recent innovations in technology of risk communication, loss estimation,
mapping.

5. Examine lessons learned from recent disasters that pertain to organizational

response to catastrophic events.
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The workshop will employ a mixture of plenary presentations and small focused working
groups, co-chaired by representatives of both countries, to accomplish the above goals.
Preliminary plans are being put into place now. Partial funding has been provided by
FEMA to begin planning the Workshop and additional funding is being sought from NSF to
offset travel expenses. Those interested in participating should submit a 200 - 300 word
abstract on one of the following topics as it pertains to strategies or lessons that have been
stimulated by recent urban earthquakes:

1. Real time damage assessment tools, seismic networks and dissemination technologies
to support emergency management decision-making, includingHAZUS, the Advanced
National Seismic System, California Integrated Seismic Network, ShakeMap, and GIS.

2. Risk communication, early warning systems and technologies for public notification of
natural, technological and security emergencies.

3. Longterm recovery and assessment of recovery strategies, including housing restoration,
business recovery, and the long-term impacts of disasters on the social and economic
fabric of impacted communities.

4. High tech countermeasures for mitigation and response, including smart buildings and
monitoring technologies, robotics, remote sensing and damage assessment.

5. Organizational structures and inter-organizational coordination for response to
earthquakes and other natural and technological disasters, including terrorism.

6. Interoperability -- Relationship of urban earthquakes to other urban disasters, including
floods, conflagrations, weapons of mass destruction and terrorist incidents, identifying
lessons that can be derived from cross disaster assessments.

7. Approaches to earthquake and tsunami mitigation -- Programs that integrate land use
planning, building construction and civil countermeasures, education and public
awareness to reduce risk to disaster prone communities.

Abstracts are due at EERI November 15, 2002. They may be submitted electronically or by
fax to: valarie@eeri.org or 510 451-5411. Authors will be notified of acceptance
December 2, 2002 and final papers (4 - 8 pages) will be due February 15, 2003. For more
information on the project or the topics contact Susan Tubbesing at EERI.
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