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The 26 December 2004 tsunami caused severe damage to engineering structures. A series
of field survey was conducted by researchers to learn about the damage to buildings, bridges, ports,
and retaining walls. The collected damage database is useful for tsunami risk analysis in the future.
The risk analysis needs to information about the relationship of damage level of buildings and
inundation height or current velocity. This study develops the relationships based on data obtained
from hardest hit areas: Khaolak area in Phungnga and Kamala Beach in Phuket.

There are 94 reinforced concrete bulldings in the damage database,. The column size of
buldings witn damage levels ranging from no damage up to collapse is about 0.15 m. x 0.15 m.
Hence, the test was conducted on a column with the section size. It is found that the maximum lateral
force capacity is 5.74 kN and the relationship between crack width and energy absorption ratio is in an
exponential form. The energy absorption ratio is defined as a weight factor, which is used to calculate
the average damage of all columns in a building.

Tsunami simulation is conducted to evaluate current velocity. The tsunami numerical
simulation is verified by tide gauge data, wave height, and inundation area from observed data. From
the tsunami numerical simulation, the wave height about the sea level at the time of the tsunami is
about 8 m and the current velocity is about 5 m/s in Khaolak area. The wave height is about 5 m and
the current velocity is about 2.5 m/s at Kamala Beach. The relationships of damage level of buildings
and inundation height or current velocity are investigated. The damage level of a building is obtained
from 1) the average damage of all columns in the building using weighting factors and 2) overall
damage of the building from visual observation. The damage is large when the current velocity is
larger than 1.7irn/s, There is no clear correlation between damage levels and current velocity. Since
there is good correlation between the overall damage level and inundation height, the fragility curve is

developed using the maximum likelihood function.





