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AN EXPERIMENTAL STUDY OF HYDRODYNAMIC
FORCES ACTING ON COASTAL TREES
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Utilizing coastal forests as a counter measure against tsunamis has attracted coastal engineers and practitioners, because
coastal forests have concurrent benefits both of disaster prevention and environmental preservation. This study started by
carefully measuring on the trunk-branch configurations of a real coastal tree and reproducing it in the model tree. Then, a
series of hydrodynamic force measurements was conducted using a multi component load cell under wave, current and
hydraulic bore fields. The characteristics of the hydrodynamic coefficients and the dynamic response of the tree were
investigated. Finally, a numerical analysis modeling a tree into the lumped mass system was conducted to study the dynamic
response and internal stress field of the trees. By comparing the numerical results to experimental ones, the validity of the

experiments was discussed.

Key Words: coastal forests, hydrodynamic forces, dynamic response against waves, tree morphology,

tsunami barrier forests
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