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Proposal for An Emergency Rehabilitation Bridge with The Panel Point Structure
Using Interference Fit and Mechanical Keys
(Proceeding of Symposium on Applied Mechanics)
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This study proposes an emergency rehabilitation bridge that can be constructed quickly in the event of a bridge
disaster. To enable rapid bridge assembly on-site, the panel point structure that combines interference fit and
mechanical keys, which have a proven track record in the field of mechanical engineering, was adopted, and
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the applicability of this construction method was confirmed.
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DEM Analysis on Catching Performance of Steep Rockfall Protection Soil Embankments
with Soil Cement Surface Reinforcement (Proceedings of Symposium on Applied Mechanics)
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Yuta Yoshihiro Nagoya Institute of Technology

Naoto Naito, Toyohashi University of Technology
Kenichi Maeda, Nagoya Institute of Technology

Yoshiyuki Oguri, Nagoya Institute of Technology

Takuro Nakamura, Civil Engineering Research Institute for Cold Region
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Tomoki Kawarai, Muroran Institute of Technology
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This study evaluates the impact resistance and catching performance of steep rockfall protection soil
embankments with soil cement surface reinforcement. Using a three-dimensional Discrete Element Method
with a bond model, the analysis validates the model's accuracy in reproducing deformation and demonstrates
that soil cement surface reinforcement effectively enhances the catching performance of soil embankments.
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Design optimization of a buoyancy-based wave power generation system using
FSI analysis and surrogate modeling

(Proceedings of Symposium on Applied Mechanics)
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This study aims to identify the conditions that maximize power generation by employing two techniques,
fluid-structure interaction analysis and surrogate modeling. Power generation under various wave and design
conditions is evaluated through FSI analysis, and the total rotational motion of the floating body is defined
as the output of the surrogate model. In addition, the input parameters of the surrogate model—namely
in-situ water depth, wave height, and wave period— are defined based on quantities calculated from the FSI
solutions. By comparing surrogate models, we analyze the relationship between input parameters and power
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generation characteristics.
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Evaluation of Equivalent Spring Constant of a Bridge Loose Bearing by Torsional Deformation
(Proceedings of Symposium on Applied Mechanics)
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Koji HATTORI, Railway Technical Research Institute
Masaori TOYOHARA, Railway Technical Research Institute
Kodai MATSUOKA, Railway Technical Research Institute
E-mail: hattori.koji.93 @rtri.or.jp

An equation is derived to calculate an equivalent one-dimensional spring constant by solving the torsion
equation, assuming that the behavior of loose bearings in a railway steel bridge can be modeled as torsional
deformation. The spring constant is evaluated for an actual two-main-I girder with a span length of about 12.4m.
The validity of the proposed method is verified through in-situ displacement measurements and finite element

analysis.
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