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Abstract

In recent years, there is a lot of research on 3D printing using various materials
like plastic, metal, ceramic, etc. Since this technology has been used successfully in
manufacture and medical industries, we can integrate the technologies of 3D printing
and Building Information Model (BIM) to generate 3D models for construction
applications. 3D printing not only enables architects and construction engineers to
show and visualize their building designs, but also provides components production
for building construction. Combining with the computerized information, 3D printing
can also be used for building maintenance and preservation.

We consult the precast construction method of Ruentex Group in Taiwan, where
a prefabricated building is mostly constructed by factory-built components or units
that are assembled on-site. The prefab house approach reduces construction cost and
time with better quality and efficiency. Applying 3D printing to work with the process
of precast construction can further improve the labor cost and reduce environment
impact on the construction site and components manufacture facility. It also makes the
maintenance and repairs more efficient. Therefore, we develop an information system
that uses 3D printing and building information to assist building maintenance
and preservation.

In this project, we use the main hall of a San Ho Yuan (= &%) as an example to
build a prototype system. The San Ho Yuan contains a courtyard where the main hall
in the middle has wings on both sides. In our design process, first, we need to analyze
the structure of the main hall and parameterize our 3D model. Then, we measure the
building’s length, height, and depth along with the dimensions of each room including
the windows and doors. We also record the used material as well as the shape and
sculpture. If there is a need to repair or rebuild the building in the future, we can use
3D printing with the recorded data to do the job. If 3D printing does not work, we can
still use traditional approaches to make the maintenance more efficiently with the
assistance of our system. In addition to regular buildings, we hope to use our
prototype system to help maintain and restore historical buildings and monuments. It
is the least we can do to help government taking responsibility for the maintenance
and restoration of ancient architectures with cultural heritage.

Keywords : 3D printing ~ 3D model ~ Building Information Model ~ San Ho Yuan ~
Building maintenance
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