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Abstract
On December 26, 2004, one of the largest earthquakes to occur during the last hundred years began 
approximately 160 km west of northern Sumatra. From its epicenter, the fault rupture propagated 
approximately 1,250 km in a northerly direction along the Andaman-Sunda subduction zone. The 
moment magnitude (Mw) for this earthquake has been calculated to be between 9.0 and 9.3. The 
average slip is estimated to have been 20 m for the southern half of the rupture and 7 m for the 
northern half. There was a 4 m to 5 m vertical component to the rupture, which caused a sudden 
displacement of the overlying water column, setting in motion a transoceanic tsunami that struck 
coasts along the Andaman Sea, Bay of Bengal, Indian Ocean, and Arabian Sea. 

Casualties and damage to lifelines were caused by the earthquake shaking and by the tsunami in 
northern Sumatra, the islands off the west coast of northern Sumatra, and the Andaman-Nicobar 
Archipelago. The other areas where casualties or damage to lifelines were incurred during this event 
were affected solely by the tsunami, even thought the earthquake was lightly felt in many of those 
areas. The earthquake, tsunami, or both affected a wide variety of lifelines. In the aftermath, there 
was an unprecedented outpouring of assistance from countries all over the world.

Many of those who perished might have been saved if there had been a regional tsunami-warning 
system. Implementing such a system will be a major challenge—not only in terms of the technology 
required, but also the public education and repetitive drills. 
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Preface
The Earthquake Investigation Committee of the Technical Council of Lifeline Earthquake 
Engineering (TCLEE), American Society of Civil Engineers (ASCE), was established to initiate, 
organize, train for, coordinate and evaluate the performance of lifelines following earthquakes. 
Members of the committee are employees of lifeline industries, consulting engineers, and academics 
from the United States and Canada. Committee members provide services on a voluntary basis. 
For some earthquake investigation, companies of do not require an individual to take vacation time 
for the investigation and may provide some support for expenses. ASCE also provides support to 
partially reimburse expenses. In addition to the time and expense associated with the reconnaissance 
trip, the substantial effort by each individual to prepare a short report for the TCLEE Web page and 
the full report for the monograph series is all done on a voluntary basis. The cost of this effort is 
from 10 to 30 or more times the support that is provided by ASCE. 

 Individuals participating in the investigation need not be members of the committee or members of 
ASCE, but are expected to follow the committee’s earthquake investigation practices as described 
in the ASCE publication, “Guide to Post-earthquake Investigation of Lifelines.” Members of the 
investigation team coordinate with other groups and may participate in groups organized by other 
organizations. They gather both good and poor performance data, from domestic and foreign 
earthquakes, in order to provide information for practitioners to improve the performance of the 
lifeline systems. The foreign earthquakes that have been investigated include the 1985 Chile, 1988 
Soviet Armenia, 1990 Philippines, 1991 Costa Rica, 1992 Turkey, 1994 Kobe, 1999 Kocaeli, 1999 
Chi-Chi, and 2003 Algeria earthquakes.

The Kobe earthquake report was the fi rst foreign earthquake investigation report published by ASCE 
as a TCLEE monograph. The fi rst domestic earthquake investigation report published by ASCE 
as a TCLEE monograph was for the Northridge earthquake. Prior to this time TCLEE prepared a 
lifeline report that was published by the Earthquake Engineering Research Institute (EERI). The 
Earthquake Investigation Committee continues to cooperate with EERI to provide an abbreviated 
version of lifeline performance in Earthquake Spectra (EERI publication). TCLEE also publishes 
brief preliminary reports on the ASCE/TCLEE Web page.

To provide information on the tectonic and ground motion data, experts in these fi elds are often 
asked to contribute to the reconnaissance report. This information is of value in providing a 
perspective to the lifeline damage report.

Alex Tang

September 2005 
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