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Introducing the Calculation Method Using Unstructured Grids for Sediment
Transport Analysis

Takeshi OTAKE*
Yasuyuki NAKAGAWA **
Taichi KOSAKOQO***

Synopsis

One of the causes of errors in numerical calculations of flow is the uneven and discontinuous
boundaries when using structured grids. Therefore, unstructured grids are oftensometimes used.
Therefore, unstructured grids are often used. On the other hand, the effects of using
unstructured grids on topographical changes are not well understood, because there are few
studies on sediment transport calculations using unstructured grids. Therefore, in this study,
with the purpose of introducing sediment transport analysis into numerical calculations using
unstructured grids, we investigated the characteristics of topographic changes in unstructured
grid models through comparison of numerical calculations of unstructured grids and structured
grids.

The finite volume method among the discretization methods for unstructured grid models is
taken up, and the basic theory and discretization method are summarized. We conducted
numerical wave experiments on structured and unstructured grid models, and summarized the
features and considerations of unstructured grid models. As a result, when using an
unstructured grid, the orthogonality is important, and the treatment of the advection term and
the horizontal viscosity term is different between the unstructured grid model and the
structured grid model, which affects the results. Next, using the open software model
SUNTANS, we performed sediment transport calculations on the actual landscape around the
Patimban port in Indonesia. The results were compared with the structured grid model to show
the features in sediment transport calculations. The calculation results show that the difference
in the grid shape causes the difference in the flow along the coastline, which affects the range
of the erosion area. We also examined the case of installing a sand protection dyke that blocks
the tidal current. As a result, it was found that there is a difference in the range of variation of

current velocity, which affects the variation of topography.
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