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Lessons Learned from Bridge Performance of the 1999 Turkish &Taiwan Earthquakes
by W. Phillip Yen' , Hamid Ghasemil’, and James D. Cooper®

ABSTRACT _
This paper presents preliminary findings concerning bridge performance and lessons leamed from the three large
earthquakes that struck Turkey and Taiwan in 1999. These findings seek to associate types of damage with fault types.

KEYWORDS: Seismic Design, Earthquake Reconnaissance, Bridge Damage, Post-Earthquake Inspection, Energy
Dissipation System, Bridge Design and Long-Span Bridge.

! Office of Infrastructure R&D, Federal Highway Administration 6300 Georgetown Pike, McLean, VA 22101, USA
2 Office of Bridge Technology, Federal Highway Administration 400 7th Street, SW, Washington, D.C. 20590

Structural Engineering and Structural Response Modification Research: The Center Approach
by George C. Lee !

ABSTRACT

This paper briefly describes the structural engineering research activities at the Multidisciplinary Center for Earthquake
Engineering Research (MCEER) from a systems performance perspective. MCEER is established by the National
Science Foundation to carry out systems' integrated research in earthquake engineering that could not easily be
accomplished by using the individual investigator’s approach. By using the “center’s approach™ the structural
engineering studies are components contributing to the required performance level of a system. Under this system
context, structural engineering projects including examples related to seismic response modification technologies are
outlined.

KEYWORDS: structural engineering research; center approach

' Samuel P. Capen Professor of Engineering and Director, Multidisciplinary Center for Earthquake Engineering

Research, State University of New York at Buffalo, Buffalo, NY 14261 USA, gclee @mceermail.buffalo.edu.
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Guidelines for Seismic Analysis of Concrete Dams: Exmrimental Evaluation '
by Enrique E. Matheu' and Robert L. Hall? o

ABSTRACT

The énalysis and evaluation of the seismic response of a concrete dam constitutes a complex problem in which the
accurate repréSentation of the material behavior is one of the most important issues. In case of severe ground motions,
substantial cracking is likely to develop across significant regions of the dam, and its consequences must be taken into
account for a rigorous seismic evaluation. Accurate modeling of the tensile behavior of mass concrete requires some
form of nonlinear representation. However, valuable and insightful information is still gained through analysis
procedures that are based on the assumption of linear elastic behavior. In spite of their inherent limitations, these
procedures can be used to provide not only information about the dynamic response characteristics but also qualitative
estimates of the expected level of damage. This paper focuses on the set of guidelines recently prepared by the U.S.
Army Corps of Engineers (USACE) for the evaluation of the seismic performance of concrete hydraulic structures.
These guidelines establish a systematic methodology for qualitative damage estimation using standard results from linear
time-history analyses. The guidelines propose a systematic interpretation of these results in terms of local and global
performance indices. Several performance criteria are defined for different structural types and they form the basis for a
qualitative estimate of the probable level of damage. A preliminary evaluation of the USACE guidelines is carried out

using the results from a recent series of shake table experiments performed on a 1/20-scale model of Koyna Dam.

KEYWORDS: Concrete gravity dams, seismic performance evaluation, damage estimation.

! Department of Civil and Environmental Engineering, Louisiana State University, Baton Rouge, LA 70803 (USA).

2 Geotechnical and Structures Laboratory, U.S. Army Engineer Research and Development Center, Vicksburg, MS

39180 (USA).
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GPS Successfully Monitoring Dynamic Response of a Tall Building in San Francisco: Implications
by M. Gelebi ' and A. Sanli ’

ABSTRACT _

Global Positioning System (GPS) technology with high sampling rates (" 10 sps) allows scientifically justified and
economically feasible dynamic measurements of relative displacements of long-period structures -— otherwise difficult
to measure directly by other means, such as the displacements derived by double-integration of data recorded with
commonly used accelerometers. We describe an experiment whereby the displacement response of a simulated tall
building is measured clearly and accurately in real-time. We also describe successful, permanent deployment of GPS
units at the roof of buildings in an urban environment. To the authors’ best knowledge, this is the first, working and
permanent deployment of GPS units (in the world) for dynamic monitoring of long-period structures. Data recorded
from such a deployment during a rather windy day is analyzed to determine the structural characteristics. When recorded
during extreme motions caused by earthquakes and strong winds, such measurements from structures can be used to
compute and assess average drift ratios and changes in dynamic characteristics, and therefore can be used by engineers
and building owners or managers to assess the structural integrity and performance. By establishing threshold
displacements or drift ratios, and by identifying changing dynamic characteristics, procedures can be developed to use

such information to secure public safety and/or take steps to improve the performance of the building.

Keywords: monitoring, GPS, strong-motion, building, structural response, frequency, displacement, acceleration, drift,
bridge, long-period structure.

! Earthquake Hazards Team, USGS (MS977), 345 Middlefield Rd., Menlo Park, Ca, 94025
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LIQUEFACTION OF DEEP SATURATED SANDS UNDER HIGH EFFECTIVE CONFINING STRESS
by R Scott Steedman' and Michael Sharp2

ABSTRACT

This paper describes the findings of an ongoing experimental study' supported by the U.S. Army Centrifuge Research
Center and Engineer Earthquake Engineering Research Program (EQEN) into the behavior of saturated sands under high
initial effective confining stresses subjected to strong ground shaking. The research was conducted using the Army
Centrifuge at the U.S. Army Engineering Research and Development Center (ERDC), located in Vicksburg MS,
formerly known as the Waterways Experiment Station (WES). The centrifuge studies have shown that the generation of
excess pore pressure is limited to a level below 100 percent for vertical effective confining stresses exceeding around 3
atmospheres (atm, or 300 KPa). This limit reduces at higher confining stresses. One explanation may be linked to the
effects of drainage up through the soil column. If verified, the potential benefits from this finding for the design of
remediation works for large earth dams or other deep sites could be substantial. The paper describes the equipment used
for the experiments, the research program, and presents the initial results, contrasting the development of excess pore
pressure at low confining stress with that at high confining stress.

! Whitby Bird & Partners, 60 Newman Street, London, UK
2 Us Army, Engineer Research & Development Center, Vicksburg, MS
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EVALUATION OF NONLINEAR STATIC PROCEDURES FOR SEISMIC DESIGN OF BUILDINGS
by H.S. Lew' and Sashi K. Kunnath?

ABSTRACT

This paper examined the effectiveness of nonlinear static procedures for seismic response analysis of buildings.
Nonlinear static procedures are recommended by FEMA 273 document in assessing the seismic performance of
buildings for a given earthquake hazard representation. Three nonlinear static procedures specified in FEMA 273 are
evaluated for their ability to predict deformation defnands in terms of inter-story drifts and potential failure mechanisms.
Two steel and two reinforced concrete buildings were used to evaluate the procedures. Strong-motion records during the
Northridge earthquake are available for these buildings. The study has shown that nonlinear static procedures are not
effective in predicting inter-story drift demands compared to nonlinear dynamic procedures. Nonlinear static procedures
were not able to capture yielding of columns in the upper levels of a building. This inability can be a significant source of

concern in identifying local upper story failure mechanisms.

KEYWORDS: dynamic analysis; earthquake engineering; nonlinear static procedures; performance design; story
drift.

' Building and Fire Research Laboratory, National Institute of Standards and Technology, Gaithersburg, MD
2 University of Central Florida, Orlando, FL

— 143 —



Human Health Impacts of Hazards in Coastal Communities

by Josephine Malilay’

ABSTRACT

Natural disaster events can present unique impacts on human health in coastal communities, where residents may be
directly susceptible to the physical and mechanical forces of hydro meteorological and geological phenomena such as
high wind, heavy rains flooding from unusually increased water levels due to tidal activity, and seismic activity from
faults located in or near coastal areas. This paper reviews direct and indirect impacts of disaster events on the health
status of residents of coastal communities in terms of impact deaths and injuries, deaths and injuries in cleanup and
reconstruction, illnesses associated with debris and pollution, and chronic health effects and birth defects. Suggestions
for directing continuing investigations are made so that mitigative strategies can be formulated to prevent or reduce

morbidity and mortality in future disaster events.

KEYWORDWS: health effects; coastal hazards; natural disasters; epidemiology; floods; hurricanes; earthquakes;

prevention effectiveness.

! National Center for Environmental Health, Centers for disease Control and Prevention, Atlanta, Georgia 30333 USA
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