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Prefabricated Construction Modular Integrated Construction

Www.sasac.gov.cn/n2588025/n2588149/c9341371/content.html http://gosmartbricks.com/prefabricated-construction/
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Woolworth Building, 1912 Hollow core slabs

https://upload.wikimedia.org/wikipedia/commons/thumb/6/6a/Woolworth_Building 2 Feb. 1912 LC-USZ62-105567.jpg/800px-
Woolworth_Building 2 Feb. 1912 LC-USZ62-105567.jpg
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Aggregates TOTPEA T Concrete

Geoplymer concrete
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Super hydrophobic coating FRP
Utilization of Sustainable Materials
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Exterior wall Assembly Module Finishing Line

SEKISUI CHEMICAL CO., LTD, Prefabrication
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Radio Frequency Identification(RFID) Courtesy of Prof ZL Ma, Tsinghua University
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SMART Automated Construction, SHIMIZU Co. Ltd.

Robotized Construction


https://www.youtube.com/watch?v=mP2AtqcitbQ
https://www.youtube.com/watch?v=mP2AtqcitbQ
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Big data and smart city ol m ., A

Monitoring, Pre-warning, Optimization, Emergency Treatment etc.
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Industrialized building construction
(IBC) - Digitalization ($=F1tIX5h)

Customization
Formwork free and zero
onstruction waste

3D print technology

_ BEST
Y of 2014

 Prefabrication

« Mechanisation

« Automation
 [Informationisation
 Custom | S atl on https://lwww.psfk.com/2014/12/concrete-3d-printer.html
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Traditional Numerical Control Manufacturing

Industry 4.0 - 3D Printing in Manufacturing Industries

Posted on: March 26, 2018 by Stefan Zimmermann Head of Global Center of Excellence Industry 4.0

3D printing is one of the potential game changers that could completely disrupt the manufacturing value chain, allowing a shift
from mass production to full customization, from centralized to distributed production. In the future 3D printing technologies will
provide an alternative to “conventional” manufacturing technologies in many situations. It will deeply impact the way products are
manufactured, delivered and maintained.
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1 3D printing share in Chinese market
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Advantages

Reduce need for labor and improve the construction safety
Create mid-size homes in low cost;

High Handle geometries that would be difficult for traditional construction techniques
to handle. The modern building design has made features like exposed concrete walls
and geometrically complex roofs more popular;

High build speed: designing and building a home can be an expensive and time-
consuming task;

Nearly no material is wasted during the production process, making it more
environmentally friendly than traditional techniques;

No need for construction companies to make molds to actualize their structures, saving
time, money and energy.
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Gantry: 4 degree of freedom Robotic arm: 6 degree of freedom

Extrusion based 3D Printing system Is composed of two parts: pumping
system and printing system.

Courtesy of Dr Qian Y, NTU, Singapore
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A 3D printed five-story A Decorated 3D printed house

Construction of multi-story buildings using Contour Crafting method apartment block (Charron 2015) (Charron 2015)
(Zhang and Khoshnevis 2013)
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Raw materials
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LomstERlE (flow)
The fluidity was further assessed by comparing the relative slump values calculated by the following Eq. 1:
d
Ip = (d—o)z—l (1)

where I, is the relative slump, d is the average of 3 measured diameters of the spread and d, is the cone bottom

diameter.

2. #HE EFEUIEEHR ()
A rotational and oscillatory rheometer (Anton Paar MC302)
3. EEEE IR EDRIE
ASTM C191-13 'R
4. AL RE IR

Paste layer

N e Y =N [N
ASTM C109/C109M-16a BEAER A
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3D printing concrete Is an important dimension for
building industry 4.0.

* More and more successful projects have been completed
with concrete 3D printers, the legal obstacles that may
hinder the technology will ease up as time progresses.

* As time goes, more and more cities will adopt new rules
and standards that will support the use of concrete 3D
printing technology.
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World’s first commercial 3D-concrete printing housing project (Netherlands)

Thank you for your attention.



