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Abstract of Thesis

Tsunami is a series of ocean waves that occur often due to subduction earthquakes. The gigantic waves
send surges of water, sometimes reaching runup heights of over 30 meters onto land. These wave trains can
cause widespread destruction within a very short time frame when they strike ashore. Once generated, tsunamis
race across the sea at up to 800 kilometers per hour. And their long wavelengths mean they lose very little
energy along the way. When a tsunami strikes a coast, the damage it would cause depends not only on wave energy
but also on morphological features of the coastline. Disasters occurred in recent times left important evidences
that proves above fact as some affected areas were totally destroyed while some showed very less damage.

Coastal dikes and sea walls are the most popular hard measures that are used as defense structures
against tsunamis. Countries like Japan have strongly invested in building such structures along its tsunami
vulnerable areas, especially since 2011 Great East Japan Tsunami, which has been identified as one of the
largest natural disasters in recent history. Some of these structures can reach a height of 17 meters with
a length of several kilometers along the East coast of Japan (Raby, 2015). However, there are increasing concerns
of cons to their pros with these massive walls that are built within socially and environmentally sensitive
areas.

Due to these concerns, researchers are keenly interested in finding alternative solutions to overcome
the negative impacts of conventional tsunami defense structures. Applying submerged structures and also
altering the design concepts of conventional onshore seawalls look more practical than adapting totally

different types of mechanically operated defenses. In this study, a promising conceptual structure ““a wall
and trench system”” is deeply investigated.

The first two chapters of this thesis is allocated to explain the related literature and to explain
the theoretical aspects that are used to develop the study. Chapter 3 is allocated mainly for discussing the
first part of the primary study. Submerged wall and trench systems are investigated in this first section
to identify their usability as a defense measure against tsunamis. This chapter focuses on several arrangements
of submerged wall and trench systems through a numerical model, which is calibrated by physical experiments
of a tsunami-like wave transformation. A dam break event is used to model a tsunami-like wave interaction
with structures. Resulted wave properties are investigated to identify an optimum solution from the viewpoint
of structure configuration. The results clearly show that the submerged wall and trench systems at near-shore
can suppress the impact of a tsunami-like waves on the shore.

Combined wall and trench systems at onshore are investigated and discussed in the fourth chapter to
identify their usability as a defence measure against tsunami-like waves. This part of the study focuses on
several arrangements and geometries of combined wall and trench systems which are located at onshore. The
structure system is assessed through a numerical model, which is calibrated by physical experiments on the
transformation of a tsunami-like wave generated by a dam break event. Resulted wave properties are investigated
to identify the behavior of the wall and trench system from the viewpoint of structure configuration. The
results clearly show that the combined wall and trench systems at onshore can suppress the impact of a
tsunami-like waves well than a conventional single seawall system.
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