












uman activities bring huge burdens such as waste and CO2 
emissions to the Earth. Buildings are no exception. They 

consume materials like concrete, steel, fuel, and electricity for 
construction, and energy and maintenance for operation.
Reducing energy consumption or material usage is simply not 
enough to reduce environmental loads if there are not 
comfortable indoor environments in operating buildings. This 
way of thinking leads to rationalizing a balance between 
environmental loads and the indoor environments in buildings. 
This requires adequate consideration with regard to design 
assumptions. However, actual operational conditions differ 
usually from the assumptions. This means that the rationalization 
in the operational phase is necessary to effectively reduce the 
environmental impact. The purpose of this study is reducing 
environmental loads and, at the same time, realizing comfortable 
indoor environments in real buildings. Its method contains the 
rationalization in design and operational phases by means of the 
combination of prediction, measurement, and operational 
management.

Energy consumption in buildings changes with social situations like 
COVID-19. Rationalization requires considerate operational 
management.
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ecent advances of IT and ICT have been remarkable. We 
are already receiving many benefits from them, with the 

things that were science fiction a decade ago but is being real 
today. They should be actively applied to the design and 
construction of structures as well. This has been chosen as the 
theme for our laboratory. 
  One of our applications of computer-aided engineering (CAE) to 
the mechanical design of structures is to design futuristic 
structures through repeated modeling, simulation and 
optimization using IT. Technologies to keep structures safe and 
secure against external impacts and explosions as well as 
earthquakes are also being studied based on computer 
simulations.  
  Furthermore, using artificial intelligence (AI) to assist with 
automatically allocating rooms in a given space and plotting 
design drawings are being tried. Construction assistance tools 
have been also developed with which effective information is 
automatically provided via assembly in a virtual reality (VR) 
space. 

Designed futuristic structures / Missile impact simulation // Automatic 
allocation from an esquisse / Construction simulation tool in VR  

https://ds0n.cc.yamaguchi-u.ac.jp/~kansei/
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