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This thesis entitled “ A Study on Wind Load Estimation of High-rise Buildings by Unstructured Grid LES ” is
organized into the following 8 chapters.

In chapter-1, present problems on wind load estimation for wind-resistant design of buildings are pointed out
and previous studies are summarized. The availability of LES (Large Eddy Simulation) and the effectiveness
of unstructured grid system for numerical prediction of fluctuating wind pressures on buildings are shown.
The purpose of this research is described as follows, formulation of computational model, accuracy validation
of computation and mechanism elucidation of pressure generation on the critical phenomena.

Next, the computational technique for turbulent flows is shown in chapter-2. The generation method of
unstructured grid system is shown and effective generation technique for inflow turbulence is proposed.

In chapter-3, the computational accuracy of pressure fluctuations is validated using the three-dimensional
square cylinder models. The computed results by unstructured LES coincide well with experiments.
Pressures on high-rise building influenced by windward building are studied in chapter-4. Computed results
reproduce the peak pressure which is intensified by separated flow from windward building and the
mechanism is elucidated by visualizations of flow fields.

Focusing on the applicability to complicated geometries of buildings, wind forces acting on cladding fins
which are attached on the walls of high-rise building are computed and validated in chapter-5.

In chapters 6 and 7, unstructured LES is applied to the real urban models. Wind pressures on the real
high-rise building are validated and the specific phenomenon of the peak pressure occurrence is studied in
chapter-6. Moreover, for the same urban area as the last chapter, turbulent structure and pressure
fluctuation are computed for extremely complicated buildings in chapter-7. Problems on present method of
wind-resistant design are clarified and availability of unstructured LES is described.

Conclusions of this study are summarized in chapter-8. This study results are expected to contribute to not

only practical use for wind-resistant design of buildings but also development of wind engineering.
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