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2011 Great East Japan Earthquake :
One Year After the Quake and Future — Large-Scale Natural Disasters
Mitigation, Preparedness, Response and Recovery
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Fd H o TACTIONS AFTER THE 1755 LISBON EARTHQUAKE, AND THEIR CONSEQUENCES |

The importance of the 1755 Lisbon earthquake is known
worldwide not only among the scientific and technical
communities but also in many other disciplines of human kind
related to the effects and consequences of the earthquake. After a
brief account of the most important aspects of the 1755 Lishon
earthquake in what refers to the origins of this unique event and
to the extraordinary consequences in Portugal and surrounded
countries, attention will focus on the actions taken right after the
event as well as in the mid and long run. Reconstruction lasted
for many decades and the earthquake brought in a set of new
developments which definitely marked the downtown of Lisbon
until nowadays. The economical impact of the earthquake is
briefly referred.

This presentation will highlight the most important aspects of
the immediate post-earthquake emergency measures and will
essentially describe the main concerns for the reconstruction.
Topics such as the new downtown urban trace, the architecture
of the fagades and interiors, the concerns with seismic and fire
resistance of the new buildings, and the introduction of an
industrial concept in the construction development to speed up

the reconstruction are among the most interesting issues to be
discussed. Technical aspects of the new construction dealing
with the height of buildings, the foundation over the rubble of
the old town, the massive use of the “gaiola” (wooden cage) as
the most important seismic resistant element, etc., all of them
under strict code rules, go along with juridical aspects dealing
with the new land use distribution of households.

To finalize, an account on how, 250 years after the earthquake,
the scientific and technical communities look at this important
legacy will be discussed in view of modern seismology and
earthquake engineering advancements, as well as in view of the
recent high technological developments for assessment and
rehabilitation. The long period of time passed without any major
earthquake since the initial reconstruction, has brought many
difficult problems derived from the aging of materials, and from
the change of use of most buildings. This is marked by a large
number of questionable interventions, which are challenging the
decision makers on the best solutions to the many existing
problems.
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iy H ¢ [Lessons Learned about Coastal Structures Inundated by the Tohoku Tsunami|

The March 11, 2011, magnitude 9.0 Great East Japan
earthquake generated a tsunami that affected the entire
Pacific Basin. Soon after the tsunami, the Coasts, Oceans,
Ports and Rivers Institute of the American Society of Civil
Engineers assembled a coastal structures team to work with
engineers from the Port and Airport Research Institute to
undertake a reconnaissance trip in Japan to investigate the
earthquake and tsunami effects specific to engineered coastal
structures, coastal landforms, and coastal processes. The
team sought to ascertain why some structures remained
viable while others failed, many with disastrous
consequences. The team observed examples of five major
categories of coastal protection structures: coastal dikes,
tsunami  seawalls, floodwater gates, breakwaters, and
vegetated greenbelts.

Lessons Learned

e Overtopping damage is often the result of unforeseen
conditions — flow conditions that were not considered
as part of the design process. Contingency planning
will become an important element of decisions on
rebuilding and future choices for the damaged
communities in Japan.

e Strong inter-segment connections are important if a
structure or wall is to function as a continuous unit.

The failure of a single section of a structure can
accelerate the failure of adjacent sections and increase
damage to areas shoreward of the failed section.

e Tie-ins, end attachments, and abutment protection are
important design details for both structures and
foundations. Extreme events highlight the weaknesses
of poor connections and tie-in design or installation.

e Scour was a significant source for structural instability
or failure. All manner of scour was evident in the
inundation areas. Scour on the land-side of structures
and at ends was very common. Much of the scour
could be considered a nuisance, but in some locations,
it was sufficient to damage structures or put them in
danger.

e Greenbelts do not necessarily provide effective
protection from a tsunami, especially the extreme
tsunami inundation and fast moving currents generated
in the Great East Japan event.

e Subsidence provides a preview of the possible future
coastal problems from both seismic activity and rising
sea level. Large-scale subsidence poses a significant
regional concern. Unlike differential settlement and
lateral spreading, large-scale subsistence defies an
effective property-by-property treatment.
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