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Name Takashi HARA E-mail t-hara@tokuyama.ac.jp ,“;‘:: ,

Status | Professor, Dr. of Engineering., APEC Structural Engineer 3 ‘

Affiliations JSCE, AlJ, JSCES, JSSC,IPEJ, JCIC é
ASCE, ACI, 1IASS, IABSE, IACM

Keywords Shell, Reinforced Concrete, Steel Structure, Composite structure, World heritage
* Structural evaluation by experimental and numerical analyses

Technical - Strength of structural joint of FRP and wooden members

Support Skills | . Static and dynamic diagnostics of structures

Research Contents ‘ Research on the Strength of Reinforced Concrete Shell Structure

® Reinforced concrete (R/C) shells have been applied to the roof of large span structure. Also, they have
been applied to the industrial facilities, such a cooling tower, a silo, LNG storage and so on. RC shell
resists against an in-plane force induced by external loads. Therefore, it is possible to represent thin
and light weight structures. However, RC shells are also subjected to a flexural force due to a wind or
an earthquake loads. In addition, to evaluate the strength of RC shells, the structural characteristics at
a junction between panels and at the free edge of them. There are several problems to be solved.

® Parametric analyses are required numerically to obtain the design data. Therefore, the numerical
program were developed and was verified by the experimental results. The experimental approach
should be also done by idealizing loading and boundary conditions to reflect a numerical analysis.

® In numerical analysis, static and dynamic results are required. Therefore, to overcome such laborious
calculations, the parallel programming was developed using MPI.

® There are a lot of old cooling towers having aging effects. To improve these structures, the repairing
method using FRP has been proposed. The numerical evaluation and experimental analyses of
improved model were performed. FRP dome is developed utilizing these results.

® Numerical method developed in the analysis mentioned above is applied to restore the heritage
structures. Hagia Sophia is the example of this analysis. The structure was built by using masonry and
stones. The structure is also large span structure. In analysis, 3D laser scanning and vibration records
by micro tremors are done. Recorded data is utilized to the restoration with numerical calculations.

Cooling Towe Load-i.ng Test | FRP Dome " Hagia Sophia Museum

Available Facilities and Equipment

Multipurpose structural testing machine
(Tokyo Testing Machine)
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