MIMEET

| Realizing Construction

. ;”\

Middle East Engineering Technologies

=)

_vI:' 20 =S 3 D

Haidar Alhaidary

_—— _ —_— — - - —_ - - B
= — ——7 = = =]
* B E = E B oeas mae o o mas  ane - E T o mas e B e b e s pm e e
- & B SR —— e = == = N -3 B 1 _ U
S B B E S ETE e =2 =SB === EEE = = Y 2 Xaad u aof B FatidlVlal al
N E B I—— I - B EEE = FaSEE e EEEES RS REE
2RE = | E EEEEEEEE E EE B =E _E EEESsSs=mEE ESE EEE BEE B
e BR & = E EE EEEE BER = EE B - o & BEE S aEE BEERE S EESE S B
TS =& = E EE EEREE B SaS EE B - © 5 Ee P B E E S S SsE ESITE B
—_ - [— _— —_—— — - -
s B 2 == F——N | B
BE B & B == &F s & L ]
| B Y . W EF ® o o e & e o S o
E =E T == = Lo B o a - E BEAFE B 5
— | B s = = P —— e —— _ = R B EE E RS
S &5 F B S E S e ® S TS s R S 8 S & BN
—_— = —— == B T S _—= === == =



Vision

Leverage innovative technologies
that digitalize construction and
build future cities with greater
economy, comfort, and
sustainability.

MMEET

With 3D concrete printing as its core
focus, MEET provides its clients with

complete solutions for their 3D
construction projects.
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ZMEET

At MEET we operate with the
Triple Helix Model of Innovation
where we form collaborations
between the Government,
Academia, and the Industry
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Construction Issues

Worldwide, productivity in the
construction industry has been declining.

2017: Productivity growth average over
20 years:*

* Construction: 1% per year
e Total world economy: 2.8%

* Manufacturing: 3.6%

*[Reinventing construction: a route to higher productivity, global
management consultant McKinsey and Company, 2017.]
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Fig. 1. Labor productivity in industry generally, and especially in the manufacturing indus-
try is continuously rising; labor productivity in construction has been decreasing for de-
cades (image based on [3,1]).

[Thomas Bock, The future of construction automation: Technological disruption and the
upcoming ubiquity of robotics, Automation in Construction, 2015.]



Construction Issues

) Unsustainable

aam
(Mhbﬁh) Skilled labor shortages

Global construction will rise by 85
percent by 2030

Low interest by younger generations o _ .
Urbanization will add 2.5 billion

Poor industry image: people to urban areas by 2050

* Low paid
* High risk
* Extreme weather

) High defect rates

) Cost and time overruns




Construction Issues

Conventional construction and
architecture industries currently
do not have solutions

This suggests that conventional
construction has reached its
possible technological
performance limit

It’s time to innovate !
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3D Printing in Construction
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3D Concrete Printing

It is 3D printing, but the medium of creation is
concrete.

This concept is not new to construction: previously
shotcreting and slipforming were developed and are
now common technology.

A fundamental difference however between these
technologies and 3D printing is the jump in digital
complexity.

The many degrees of freedom in shotcreting are
controlled manually whereas in slipforming the
movement is in just one axis.

In terms of transforming a digital model into a
constructed facility, we just got started
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3D Concrete Printing

There are primarily two 3D concrete printing processes
but lots of variations in equipment and materials.

* Main difference between them is in the delivery and
processing of the material

=
=
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Extrusion:

e Started as a patented technology call
‘contour crafting’

* More suitable for walls

* First documented in 1997

Selective aggregation (powder bed):
* High print resolution (up to 0.1 mm layers)
e First documented in 1995

Powder Bed




3D Concrete Printing

ZMEET

Typically have
fixed dimensions

The speed and
degrees of
freedom allow
printing of
complex
geometries

Relatively easy
to scale up

Payload is
much higher
than robotic
arms




3D Concrete Printing

' * Similar to SkyCam
k largest 3D Building BigDelta imi y /

ZMEET

Other Extrusion
Printers:

* Crane Style
. * Cable Style
* Polar Coordinates Delta Style y

* e SkyBAAM
e Built the world’s WASP, y




Our Printer

Printing Device

Material Delivery:

Mixer, pump, nozzle
We use the Iatest

technology  from  our
comstractan - including adi A\ Software:
their RC 3Dp mobile ; * e SI|C|ng, SLeelc
) i ., i YRR\ Generation
printer, mortar mixer, and - ‘ EZ g R F ___
control unit. ; 3l
The RC 3Dp is built up of
an all-terrain crawler and
an ABB [IRB 6700 series
robot with a 3.2 m reach.

¥ ;_\
X

N

N

N\
1N\
=)
N
N
)

£” \
N

. N\
N

MMEET



3D Concrete Printing Advantages

©

Less Time
4
Less Waste Repeatability

N W -

Architectural G".'ALS
Fewer Errors Freedom VR ——
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3D Concrete Printing Advantages

Architectural Freedom

* \We are not constrained to linear
forms or expensive curved
formwork

* The architect is in direct control of
their design

* Less paperwork and fewer people
in between to interpret the
architect’s intent.

ZMEET



3D Concrete Printing Advantages

Social Impact

* Minimize risk of injury to
humans by minimizing human
involvement

* Minimizing labor intensity

* Upskilling workers by exposing
them to digital processes

earning 5, A

* Overall higher worker gy Ty |
satisfaction and retention rates. e *

* Mitigates the shortage of labor
supply problem.
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3D Concrete Printing Applications

Company
Logos

Wave
Breakers

Flower
Pots

Buildings




Fully functional
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house in the UAE
Involves students
and researchers

First 3D printed
from AUS
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Pilot Project

| 3D Printing Facility
e | 30 printing Facilty
villa in the UAE |

i Bifacial Solar Panels
i1 to power the villa




Pilot Project

2 Bedroom-Hall, 1 kitchen, 1 Toilet

Architecture: Traditional Arabian
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Pilot Project
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Pilot Project

ZMEET

26 Wall Elements (including 3

Internal Partitions)

Printed on-site, most in-location

Sustainable mortar (32% lower

carbon footprint)




Pilot Project

Thermal break

Fully insulated on the exterior
Wall U-Value: 0.446 W/m?2K

Challenge in minimizing thermal bridges




Pilot Project

1
%z
2
:

“3Dcp Walls were
completed in about two
weeks, printing using
speeds up to 500mm/s.”

60% Saving in time.
Average: 4.45 m?/hr

K REXTOM
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Pilot Project

MEP Installations

MEP Services can be worked on
during printing or at later stages

Design and planning must be
complete before printing

MMEET



Pilot Project

MMEET

g

MEP Service Shafts

3D Pilot Villa

3. Pipe secured with
brackets af the top of the
wal
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Switch Pipes Installation

MIMEET

Middle East Engineering Technologies
SRTIP, Sharjah, UAE

MEP Installation

Method Statements

3D Pilot Villa

3. Pipe secured with
brackets at the top of the.
wall

2.Pipe (of the correct
length) lowered from the

1.PS Block inserted in
upstand to create cavity

7

................... e B
4. Pipe secured with
i AFpesecr E

AC Drain Pipes Installation Haidar Alhaidary



Concrete Manholes

Infrastructure manholes are a staple of every development project.
Manholes of different weights and strengths can be printed on demand.

y
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Concrete Logos

Company Logos and brand
names printed in concrete
and at a large scale for
long-lasting and long-
range visibility.
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Concrete Furniture

A seamless blend of concrete
and wood to create professional
durable office furniture.

ZMEET



Concrete Furniture

Reception desk and
furniture utilizing a
blend of 3D printed
concrete and other
complementary
materials

e
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Bus Stands
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3DCP Material

Specially designed 3DcP mortars

MMEET

success or failure depends on fresh
state

Early hydration and rheology crucial

Mortars could use cements based on:

* Portland cement,

e Sulfur cements,

* Limestone cements,

* (Calcium aluminate cements,
* Geo-polymer mixtures

Haidar Alhaidary



3DCP Material

Needs to flow from the mixer

Then needs to be a solid and

ZMEET

to the nozzle stay in place
No more No more
pumpable buildable
< >
Flowability
<< >
Solid Liquid

3DcP Mortar

Haidar Alhaidary



3DCP Material

Printer specific Product specific Rarely available locally Expensive

ZMEET



MMEET

Realizing Construction

Thank you!

Haidar Alhaidary
haidar@gccginco.ae
haidar@meetuae.ae
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