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RECONNAISSANCE INVESTIGATION
AND REPORT

The Earthquake Engineering Research Institute (EERI), as part of its ongoing Learning
From Earthquakes program (supported by the National Science Foundation, Washington
D.C.), dispatched a 15-member reconnaissance team to document the effects of the M,, 7.7
earthquake— the seismotectonic setting; local geological and geotechnical effects; performance
of buildings, lifelines and other structures and facilities; and social and governmental response
to the earthquake.

Because of the widespread damage to modern engineered structures and the unique seismotec-
tonic setting of the earthquake, several teams of investigators were dispatched to the impacted
area from the United States and other countries. The EERI Reconnaissance Team was among the
first to reach the area and collaborated with other teams in organizing investigations. Members
of other research teams and individuals provided important observations and contributions to
this reconnaissance report.

COMBINED EERI-NSF RECONNAISSANCE EFFORTS
The EERI Reconnaissance Team was led jointly by Professor Sudhir K. Jain (Specialization:
Structural Engineering) of the Indian Institute of Technology Kanpur, India, and Dr. William
R. Lettis (Specialization: Seismotectonics) of William Lettis & Associates, Inc., Walnut Creek,
USA. Members of the EERI Reconnaissance Team included:
e Jaswant N. Arlekar, Indian Institute of Technology Kanpur, Kanpur, India
e Donald Ballantyne, EQE International, Seattle, Washington, USA
e Sailender K. Chaubey, Indian Institute of Technology Kanpur, Kanpur, India
e Umesh Dayal, Indian Institute of Technology Kanpur, Kanpur, India
* Rakesh K. Goel, California Polytechnic State University, San Luis Obispo,
California, USA
* Alok Goyal, Indian Institute of Technology Bombay, Mumbai, India
e James Hengesh, William Lettis & Associates, San Rafael, California, USA
e Sudhir K. Jain, Indian Institute of Technology Kanpur, Kanpur, India
¢ William R. Lettis, William Lettis & Associates, Inc., Walnut Creek, CA, USA
e Praveen K. Malhotra, Factory Mutual Research Corporation, Norwood,
Massachusetts, USA
e C.V.R. Murty, Indian Institute of Technology Kanpur, Kanpur, India
e P.L. Narula, Consulting Geologist, Faridabad, India
e Chandan K. Saikia, URS Corporation, Pasadena, California, USA
e Mabhendra P. Singh, Virginia Polytechnic and State University, Blacksburg, Vir-
ginia, USA
»  Krishna Vatsa, George Washington University, Washington, D.C., USA
The National Science Foundation (NSF), under the Siting and Geotechnical Systems Program,
supported a geotechnical engineering team headed by Jean-Pierre Bardet (a co-editor of this

xiii



volume) of the University of Southern California, Los Angeles, California, and Raymond B. Seed
of the University of California, Berkeley, California. The NSF geotechnical team included:

e Jean-Pierre Bardet, University of Southern California, Los Angeles, California, USA

»  Bijan Khaleghi, Washington State Department of Transportation, Olympia,

Washington, USA

*  Robert E.S. Moss, University of California, Berkeley, California, USA

*  Garry Norris, University of Nevada at Reno, Reno, Nevada, USA

e Uday Patil, Globus Engineering, San Pedro, California, USA

* Ellen M. Rathje, University of Texas, Austin, Texas, USA

* Raymond B. Seed, University of California, Berkeley, California, USA

e J.P. Singh, J.P. Singh and Associates, El Sobrante, California, USA

»  Jonathon Stewart, University of California, Los Angeles, California, USA

*  Sendhil V. Vandhana, University of California, Los Angeles, California, USA

e R. H. Wright Geomatrix Consultants, Inc. Oakland, California, USA

The NSF team also included three members of the Mid-America Earthquake (MAE) center:
» J. David Frost, Georgia Institute of Technology, Atlanta, Georgia, USA
*  Scott L. Deaton, Georgia Institute of Technology, Atlanta, Georgia, USA
e P. Goel, Georgia Institute of Technology, Atlanta, Georgia, USA

This NSF geotechnical team closely collaborated with the EERI Reconnaissance Team and
performed many follow-up investigations after the EERI Team departed. This volume is a joint
report from the combined EERI-NSF team.

Several follow up visits to the region were made by Indian investigators to collect more
information and insights. A grant from the Department of Science and Technology, Government
of India, to the Indian Institute of Technology Kanpur supported a part of the first reconnaissance
visit of participants from India, subsequent visits, and the preparation of this report.

Research and reconnaissance teams were deployed in groups of one, two, or three, with local
support, to recon an area that covered a 400 kilometer radius from the epicenter. Reconnaissance
teams evaluated the performance of lifelines, masonry construction, heritage monuments, modern
urban buildings and infrastructure, port facilities, and small to moderate size embankment dams
throughout the region, in addition to response of the government in postearthquake disaster
management. Geosciences information was collected to document the presence or absence of
permanent ground deformation, including surface fault rupture, liquefaction and landslides, and
the impact of ground deformation to the built environment.
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