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In this study the characteristics of erosion resistance of bank and dike in river and around river mouth
composed of cohesive bed materials are investigated through experiments and numerical simulations.

Around downstream of the river and river mouth of large river in South-eastern countries, large scale
developments and preservation of lose natural environment caused by the change in the land use have been
carried out simultaneously. These processes cause large scale beach erosions that become social problems.

The prediction methods of the response of sandy beaches to the impact given to them have been already
developed. However, until now, it is impossible to predict the erosion of the cohesive bank and dike, although the
destruction of them lead directly to the disasters, because of little knowledge of the erosion resistance.

In Chapter 2, three typical examples of large scale beach erosion in Thailand, Vietnam, and Japan are
investigated. It is found that they are caused by developments of the shrimp cultivation pond in mangrove
forests, mangrove plantation in improper positions, and sand extraction around the river mouths. Especially in
Thailand and Vietnam, the scale of erosion increases further if the bank and dike composed of cohesive
materials are destructed.

Chapter 3 deals with the procedure for evaluating critical shear stress of cohesive soil for erosion by applying
non-vertical submerged jet test device. Remolded samples with different contents of sand, silt, clay, moisture,
and salinity were made and examined to investigate the relation between critical shear stress of cohesive soils
to mixing rates of sand, silt and clay, and to moisture contents, salinity, consolidation, and vegetation. From
these experiments, important results that the critical shear stress decreases greatly as the content of sand
increases while the criticél shear stress increases as the salinity increases are obtained. The latter important
conclusion can be explained by Van der Waals force.

In Chapter 4, the erosion resistance of cohesive bank in river and around river mouth was investigated under
various flow and wave conditions. A series of numerical simulations are also carried out to calculate the applied
shear stresses on artificial and real bed, bank and shore. In the numerical simulations, interaction between

waves, wave-induced current and river flow is fully considered. A new expression for the applied shear stress
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that can evaluate the bottom shear stress from wave dominant condition to flow dominant conditions without
any discontinuity is proposed.

The calculated applied shear stress on the bank roughly coincides with the shear stress obtained from the
measured erosion rate in the experiment even under the strong river flow. It is also confirmed that the applied
shear stress under the condition of wave incident accompanied by the wave-flowing current is larger than that
under the condition of wave-opposing current through both experiments and numerical simulations.

Therefore, it can be judged that the numerical model for predicting applied shear stress used in this study can
be applied to the case under the coexisting system of waves and relatively strong current.

Finally, as a case study, erosion resistance of the down stream side of Soairap River that flows through Ho Chi
Minh City to the East China Sea is investigated based on the measured critical shear stress and numerical
simulations under various conditions. It is found that vulnerability increases after the construction of large
harbor near Ho Chi Minh City.
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