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https://www.youtube.com/watch?v=GUdnrtnjT5Q&feature=emb_logo







Practical Topics
3D Printing

Smart Construction:
Application of 3D Printing 
for Construction and Civil 
Engineering



Robotic Solutions | AIoT |Automation

創新、建築、Civil 
Eng.、機電、精密、

纖複、化工、自控、
資訊...

02  3D concrete printing (NEW material)

 Prefab housing (Module & Customized)

 Drone application in Structure Health monitoring, Surveying, & 
Construction (UAV & AI)

 Sensors for structure health monitoring
(Micro Mechanics)

 Automatic construction using robotics 
(Robotics & Automation)

 BIM/3D-GIS in Construction Safety Planning

Robotic Control & 
Construction 



What to do?

• Smart Construction
• AI and Robotics  innovative way to apply for 

constructions (buildings) and civil engineering practices 
(roads, bridges,…)
• New material

• New machine

• New procedures 

• Improve the traditional construction works
• Automation

• UAV and AI  smart filed monitoring

• Sensors and new material  environment friendly

• Architectural Medicine

• Customized Design and Building



Why?

• Lack of labors in the future.  Use less workers to 
finish more jobs.

• New material and new technology of AI, robotics, 
UAV, …etc.  Higher efficiency and safer working 
environment.

• Smart management and environmental-friendly low-
impact constructions  sustainable development and 
“happy”civil engineering.



How?

• New Material 
• Improved concrete
• Innovative material

• Large-scale 3D Printing
• Precast methods
• Prefabricated elements

• Construction Aids and Key 
Elements

• Robotic Assisted System
• Automated Field Monitoring System

• Sensors
• Temporary monitoring
• Permanent build-in sensors

BIM Model

Deploying iBeacon in site & mobile 
apps for real-time hazard warning



Precast 
vs. 
Cast-in-Place







World's first 3D-printed bridge 
opens to cyclists in Netherlands
https://www.theguardian.com/technology/2017/oct/18/world-first-3d-
printed-bridge-cyclists-netherlands

https://www.youtube.com/watch?time_continue=84&v=9sKt-QD4fzE&feature=emb_logo



NTU hostel to be built Lego-style
https://www.asiaone.com/singapore/ntu-hostel-be-built-lego-
style?page=0%2C1



https://www.curbed.com/2017/1/24/14376476/3d-printed-bridge-spain



3D Printing in 
Construction Industry 
⇒ Precast + Cast-in-Place

We want…

However,…



Small steps lead to big changes.



Practical Projects



Software

SketchUp
Model building

Ultimaker Cura
3D model to 3D printing



Hardware



儀器操作介紹3

放置於平穩處 線材架按裝於儀器旁卡榫 馬達安裝至儀器側邊

馬達電源插至下方插槽線材掛於線材架上

風扇安裝於馬達上

線材管插入風扇旁之輸線孔

Operation



Model Design - Column

Combined Components



Model Design - Column

Combined Components



抗壓實驗流程3 Lab Tests





4 cm x 4 cm x 30 cm
Idea comes from intersecting 
parallels.



4 cm x 4 cm
Idea comes from the brace 
design in structural engineering.



encountered problems



Next step…
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