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3D drukats betons - aktualitate

pasaule un sasniegtais Latvija

Buvniecibas inzenierzinatnu fakultates
Materialu un konstrukciju instittta
VadosSais pétnieks

3D betona drukasanas zinatniskas
laboratorijas vaditajs

Dr. Sc. Ing.

VETERIIE

26.11.2022.






LATVIJAS KVALIFIKACIJU

IETVARSTRUKTURA ok
‘ Doktors
LKI-7
Profesionalais
LKI-6 _ magistrs
. Profesionalais
LKI-5 Pirma bakalaurs

lTmena
LKI-4 profesionala
Profesionala augstaka
LKI-3 vidéja izglitiba

Arodizglitiba izglitiba

LKI-2
Profesionala
pamatizglitiba



STUDIJU PROGRAMMAS

Maksa semestri

Kopéjais budZeta vietu

skaits* Pilna laika Nepilna laika Nepilna laika
(klatiene) (neklatiene) (klatiene)

Studiju programma Studiju uzsaksana**

Pirma limena profesionala augstaka izglitiba:

Riga, Daugavpils,

Bovnieciba 37 €1500 € 900 - L epain
Akadémiskas bakalaura studijas:

Biotehnolodija un bicinZenierija - €1200 - - Riga
Profesionalas bakalaura studijas:

Bovnieciba 140 € 1500 € 900 - Riga
—Héﬁgd—zes — b 40 £1500 €900 £1150 Riga
ITransportboves 50 € 1500 € 900 - Riga

Geomatika 20 € 1500 € 900 - Riga



BUVINZENIERA
PIENAKUMI | PRASMES Blvdarbu procesa vadi$ana

Blvuzraudziba un buvdarbu
kontrole

N

Blvniecibas ierosinataja
konsultésana

Buves informacijas
modelésana (BIM)

/
.
.

un inzenierizpéte

Bivju tehniska apseko$ana "

Zinatniski pétnieciska darbiba -
Bivprojekta izstradasana iInovacijas
un ekspertize.




Latvija bové
modernas un
posaulé slovenas
ekas, bavnieki or
tam lepojos.

== AIZRAUJOSA PROFESIJA

UNIKALS

ATRGAITAS

DZELZCELA UN

(7 siilig, AUTO TILTS

i LATVIJA
vélomies bat ’

bivniekil - e g
v IL BALTICA
1 . PROJEKTA.
PASAULE TADI IR
TRIS

KO
DARA

BUVNIEKS?

ATERIALS JAUNIESIEM PAR BUVNIEKA PROFESIJU



Blvinzeniera studijas

Visparizglitojosie priekSmeti - 25 KP

. Nozares teorétiskie priekSmeti — 40 KP

. SpecializéjoSie studiju prieckSmeti — 69 KP
. Brivas izvéles studiju priekSmeti — 6 KP

. Prakse — 20 KP

. Diplomprojekts — 20 KP



KOMPETENCES
NOVERTEJUMS

) | A Lidz |
10-30% 20-40% 20-30% 20-40% 19z
10%

‘lO-SO%i

SEMESTRA GALAATZIME

] | |
KURSA APMEK LABORATORIJAS
DARBS DARBI

O O







Engineer your

international g
experience _4%

o @ & ﬁs--“au-u ARk
by joining the

miiiéaa-iigﬁzi' | i"
SUMMER —
SCHOOL

""'Sustainable
Construction -
from Traditions
to Innovations”

Contacts

The International Relations Department of RTU
will be happy to answer all questions concerning
organizational and content related matters,
which might occur before the summer school
starts or during its course.

. L ] »
Participation fee
The participation fee covering registration,
tuition, accommodation in the student hostel
of RTU, meals (breakfast and lunch) and the
social program is EUR 700. The participants
will have to cover their travel expenses and
health insurance. Based on the evaluation of
the application documents, participant with
the most outstanding results will receive a
discount for covering participation fee.

Phone: +371 47089790
eriks.badamsins@rtu.lv
facebook.com/internationalrelationsrtu

Application

The deadline for submitting the application is

August 19-30, 2018
Riga, Latvia

1862

o Please enclose the following documents
RO e A0
- Applicotion form: rtvlvien/sustainability

RIGA TECHNICAL
UNIVERSITY

» Curriculum Vitge
» Letter of motivation (1 page)

RIGA TECHNICAL
UN|VERS|TY



BuUvniecibas inzenierzinatnu
fakultate

Budzeta vietas: 258
Studiju ilgums: 3 - 5 gadi
Studiju vieta: Riga

AtseviSkds programmas uzsac studijas arl
Cesis, Daugavpili, Liepaja vai neklatiene

Uzzini vairak:

rtu.lv/bif




Blvniecibas nozares kvalifikaciju struktdra ieklauto profesiju karte 6., 7.LKI

Zemes vieniba un tas Nekustama TpaSuma

izmantodanas noteiksana B uvn ieCTbaS p ro CeSS ekspluatacija un parvaldiba

- - - : .. Bavniecibas tamju
Telpiskas attistibas planotajs Arhitekts Bavinzenieris inZenieris -
= L InZeniersistemu Transportbivju
Eku bavinzenieris . T
bavinzenieris bavinzenieris
un

Bivakustikis Eku Hidrotehnikas bavinZnieris Il I B AT Nekustama
kartografijas : bavinZenieris bavinZnieris buvinZenieris pasuma specialists
- Ostu un jdras hidrotehnisko Transportbavju
bavju bavinznieris bavinznieris Nekustama

Tpasuma specialists

Ainavu
arhitekts

Nekustama
Tpasuma inzenieris
- ekonomists

Geotehnikas
inZenieris

13



Buvniecibas inzenierzinatnu bakalaurs

Imatrikulétie un absolventi
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LBS izsniegti sertifikati

Darbibas joma Darbibas Izmalnas
sféra

InZenierizpéte

Projektésana Ekas 354 360 +6
Tilti 35 49 +14
Celi 191 187 -4
Buvdarbu Ekas 1961 1896 -65
vadisana
Restauracija 45 41 -4
Tilti 91 86 -5
Celi 542 526 -16
BUvuzraudziba Ekas 955 903 -52
Restauracija 30 26 -4
Tilti 70 69 -1
Celi 288 271 -17

Kopa 4584 4438 -146



|zglittbas programmu grupa «Bavnieciba un civila celtniectba»

40.0 —arbaspSka pieprasjums

Darbaspeka piedavajums
35.0

2027.g.iztrilkums - 1921 specialisti
30.0
25.0
20.0 Piirmskrizes (2019. gada) fimenis
T -
15.0
10.0
2019 2022 2025 2028 2031 2034 2037 2040

Avots: EM prognozes (2020)




Dzelzsbetons un betonesana






3D betona drukasana

Betona 3D drukasana ir process, kura no digitala faila tiek izveidots reals brivas formas objekts,
izmantojot speciali izstradatu betona sastavu un 3D printeri ar ekstrlzijas galvu;

Nozime - formas briviba, automatizacija, optimizacija, CO, samazinasana.

TU Dresden
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LU — Double Curved Panels "TU/e = Bridge Parts
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. WL
TU Delft — FIex1bIe Mould
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ApisCor — formwork ETH Zurlch -Mesh Mould




Svarigakie drukasanas/testesanas posmi

Transportésana / stikné&jamiba

Drukas galvinas process / Ekstrudéjamiba

Deformacijas drukasanas laika / Bavnieciba

Materiala uzvediba péc drukasanas

Riga Technical University 23



Ekstruzijas rezimi

» Stingra materiala = Pllastosa materiala = Visbiezak izmantotais rezims ir
ekstrizija ekstrizija orientéta preséSana

Riga Technical University



Extrusion of stiff material

Video: TU Dresden




Extrusion: Challenges

Extrusion rate too slow

\

Nerella, Nather, Igbal, Butler, Mechtcherine, Cement and Concrete Composites 95 (2019) 260-270 Mechtcherine, Nerella,
Construction Printing Technolog

Riga Technical University 26



Extrusion: Challenges
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Mechanical behavior after deposition

Material failure Loss of stabilit

;

Mechtcherine, Nerella, Construction Printing Technology 1 (2020) 10-17 Suiker, Wolfs, Lucas, Salet, Cement and Concrete Research (

Riga Technical University

28



Buildability and Failure Mechanisms

p
Not Extrudable Yielding

Buckling

29



Structural DFC projects (2014-2019)

.‘ o

22 structural DFC projects

11 Buildings (house or office), 4 bridge structures, 7
components or architectural structures

Layered extrusion (17), particle bed fusion (1), formwork
printing (1), hybrid/combination techniques (3)

Projectname or
description

Location, year

DFC fabricator,

nore primtad cate

A 2014

wekes Oy Pampangs.

whippines, 2015

uhai, May 2016

¥ on Powene, B
e, France, 2016
yubal, 2017
Madad, Spn, 2017
Gemere, Net ods, 2
Moz 017
e 2017

Goruck, Aust 0
ubal, UAE, 20
oo, Mexc ail
wnt, e

country
BRusDn
=l Xuzom, USA
Vi han
(rocE, France

NCTINETEY ot

Agus Cor, Bost =

CON, UsA

Ghent Uninersay (0

8 n

we Nederiand:
e S



Documented structural applications of DFC

Project: Future Tree - Esslingen, Switzerland, 2019
DFC techniques: the Eggshell technology was used to build a structural 2.1 m tall concrete column
Structural Design: SIA 260:2013, SIA 261:2014 and SIA 262:2013 codes (conventional procedures)

= Eight outer ribs serving as a support for the timber &
profiles

= Resist the global loads of the timber roof

= Reinforcing bar cage can be fit to the formwork
geometry

=  Minimum reinforcement to guarantee crack width
control and to avoid brittle failures at cracking
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Documented structural applications of DFC

Project: Bicycle bridge Gemert, in Gemert, the Netherlands 2017
DFC techniques: Layered extrusion at the TU/e 3DCP + on site assembly
Structural Design: Design loads from EN 1991 - design values according to EN 1990, Annex D

= The input material properties and checking criteria
were obtained from experimental testing at the TU/e

= Directionally dependent compressive and tensile
strength data, as well as data on stiffness, shrinkage
and creep

= A full 3D non-linear Finite Element Model (FEM) was
developed for the structural calculations




Documented structural applications of DFC

Project: Bicycle bridge Gemert, in Gemert, the Netherlands 2017
DFC techniques: Layered extrusion at the TU/e 3DCP + on site assembly
Structural Design: Design loads from EN 1991 - design values according to EN 1990, Annex [

= Prestressing action: post-tensioned rods, anchored in
cast concrete head blocks and fed through openings
in the segment structure

= |nthe perpendicular direction: innovative concept of
entrained high strength steel cable reinforcement

=  “Design by Testing” - Annex D of the EN 1990: two
large scale tests: destructive 4-point bending test on
a 1:2 scale mock-up (failure resistance and failure
behavior)




Source: Michiel van der Kley —the Bridge project Nijmegen

34 DigitalConcrete

35 DigitalConcrete



Source: TUJe

37 DigitalConcrete



Source: Project Milestone Eindhoven—TU/e

11 DigitalConcrete

1500 MM

Source: Project Milestone Eindhoven—TU[e

12 DigitalConcrete




Documented structural applications of DFC

Project: Cohesion pavilion Innsbruck, Austria, in 2019
DFC techniques: Layered extrusion of 47 radially positioned, unique parts + on site assembl
Structural Design: CC1, RC1 type structure as defined by the EN 1990-1 - 5-year reference li

= Each part was designed to be self-supporting

= A material safety factor y,, = 2.0 to account for the
limited experimental data available

= Simple linear elastic 2D FEM approach

= The magnitude of stresses and develop a principle
design of the infill pattern

ngcl reulineal vinveisity o J



Documented structural applications of DFC

Project: Post-tensioned DFC girder at Ghent University, 2019
DFC techniques: Layered extrusion to support formwork printing process
Structural Design: 2D shape of this girder optimized using topology optimization techniques

= Minimize the displacements at the top surface of
the beam (combined action of the external loads
and the post-tensioning tendon)

= Multiple concrete segments printed independently
and afterwards compressed together with tendons

= The internal cavity was grouted to create a solid
shape

= A homogenized Young’s modulus and associated
concrete grade (C30/37)




Cumulative number of projects

Topicality in the industry

The number of projects in the world is growing rapidly;
But enough space for other companies and development.

40
3DCP PRE-STRESSED CONCRETE BRIDGE
TU/e, NL \
35 1 SINUSODIAL WALL -
XtreeE, FR :
30 - 3D PRINTED HOTEL SUITE :
TotalKustom, USA \ :
3DCP ONTO FLEXIBLE SURFACES 4
o
25 - TUDelft,NL  ——e
e/
6-STOREY APARTMENT BUILDING o/
20 - WinSun, CN \ /§
CONSTRUCTION-SCALE ADDITIVE " L]
MANUFACTURING PROCESS ‘e
15 1 Loughborough Univ., UK o :
’ @
FREEFORM CONSTRUCTION, & L "
10 - Loughborough Univ., UK @
et
CONTOUR CRAFTING, = ,.’ ®
5§ =+ Univ. of Southern California, USA )
'\ ——— L
[ i e=1=""
0 — t e e e E— s e B e
1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018

Year

Structural DFC projects (2014-2019)

Qe
°
°

22 structural DFC projects

11 Buildings (house or office), 4 bridge structures, 7
components or architectural structures

Layered extrusion (17), particle bed fusion (1), formwork
printing (1), hybrid/combination techniques (3)

Projectname or

tion

Location, year DFC fabricator,




Development of layered extrusion
3DCP

...and more...

* Cobod, Denmark *  Printfabriek, Netherlands

Riga Technical University



Industrijas aktivitates apr.-okt.2021

« Garakais 3D printétais tilts (29 m) — pabeigts sept.2021
« BAM/Weber Beamix, TU Eindhoven
« Design-by-testing, Post —tension




Industrijas aktivitates apr.-okt.2021

« 3D printéts saliekams betona gajéju tilts 07.2021 — Venécija, Italija
 ETH Zurich, Zaha Hadid studio, Holcim
« lespiléta arka, bez javas

Riga Technical University 44



Industrijas aktivitates apr.-okt.2021

 Pirma 3D printéta militara apmetne 08.2021 — Bastropa, TX, ASV
« |CON ar Vulvan printeri

 Ekas platiba ir 350m2, ta paredzéta 72 karaviru izmitina$anai

« +Marsa kolonijas prototips ar NASA

Riga Technical University 45



Industrijas aktivitates apr.-okt.2021

« Pirma apdzivota 3D printéta eéka Eiropa 04.2021 — Eindhovena
« BAM/Weber Beamix, TU Eindhoven
* Project Milestone; 24 savstarpéji savienoti elementi, kas printéti ripnica

Riga Technical University 46



Industrijas aktivitates apr.-okt.2021

- 3D printéts 3D printéSanas muzejs procesa kops 07.2021 — Sanhaja, Kina
* Fab-Union
* Prefab elementi, savienoti uz vietas objekta

Riga Technical University

47



Industrijas aktivitates apr.-
okt2021

XTreeE, Francija;

« 3D printéts liellaiduma tilts;

« Kopa ar LafargeHolcim;

« Uz 2024. gada Olimpiskajam
SpElem

Riga Technical University 48



Industrijas aktivitates

WASP / Tecla;

Ravenna, ltalija;

200 stundas;

Mala/risu mizina;
Pasnesosa struktira;

Loti zema ietekme uz vidi;
Zemas materiala izmaksas.

Riga Technical University

49



Industrijas aktivitates

PERI / COBOD;

Vacija;

Augstaka eka Eiropa;

Slanaina ekstrizija ar manualu
levietosanu;

« Saskana ar blvniecibas
standartiem, bez projektésanas
péc parbaudes.




« Weber Bemix ; ,,,;i__b ,

« UK pari M8 in Glasgow;
« Garaka drukata konstukcija.

51



60% materialu
ietaupijums




Floriade Expo 2022;
Pigeon Tower,
Saint-Gobain Weber
Beamix un BAM;
Augstaka pasnesosa 3D
drukata blve;

60% CO, samazinajums.

Riga Technical University

Type B
- -

Type A



minimass .

1 SOLUTION Design construction products to use less materlal and less labour.
— minimass is a low-cost, low-carbon beam designed to capitalise on existing 3D printing technology.
Patents for both design and manufacturing method have been granted in UK.

KEY BENEFITS

- Up 10 70% CO2 reduction

- Up 1o 50% material cost reduction

It provides:

- A scalable solution to meet the sustainability demands of the industry.

~ Flexibility in design, production location and time.

Why now?

- Global trends are moving to emphasise material efficiency

- 3D conceete printing has reached a tipping point, this is the first use for
structural elements, anywhere

conventional beam i

8%

reduction in concrete
vs conventional beam

Riga Technical University



Witteveen+Bos kopa ar
Concretfy;

Bauma 2022,

20 elementi, 4
pretensioning cables

55



ICON kopa ar BIG — Bjarke Ingels
Group

Austin, TX, USA.

100 ékas, 400 000$% katra, vidéja
tirgus cena

CO, ietaupijums? —drosSvien ka né
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Riga Technical University
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Contents lists available at ScienceDirect © Cement
Concrete
Research

Cement and Concrete Research

journal homepage: www.elsevier.com/locate/cemconres

ELSEVIER

9.

Chack for

Technology readiness: A global snapshot of 3D concrete printing and the g
frontiers for development

Guowei Ma® ", Richard Buswell °, Wilson Ricardo Leal da Silva ©, Li Wang*®, Jie Xu b
Scott Z. Jones ©

0 3 6 9 12 15 18 21 24 27
Fig. 3. Global distribution of enterprises engaged in 3D printing services. 1.0
59 ——Articles (Total = 430)
-O-Patents (Total = 108)
110 aB & .
100 -e-House [ -®Projects (Total =212)

-&- Infrastructure

0 —&—Street furniture
80 4 -—e-Bridges

-+ 0Oth
70 Others

Normalised number of patents [ articles / projects

Cummulative number of 3DCP projects

Fig. 5. Normalised number of articles, patents, and projects on extrusion-based
3DCP since 1997. 64

Riga Technical University



Pasreizeja situacija:
3D betona drukasanas zinatniska

laboratorija izveidota 01.04.21.;
Esosais ramja tipa printeris ir pilnveidots
sadarbiba ar RTU Design Factory;

Industrialas doktorantlras studijas
uzsaktas sadarbiba ar SAKRET;

Vairaki pétnieki un pétniecibas virzieni,
Mérki — pétnieciba, studéjoso iesaiste,
sadarbiba ar industriju.




L LATVIJAS UNIVERSITATE - A
J\ s «.‘5 \ UNIVERSITY ““‘ INOVACIJU ——J I Morberga e, o Latvijas
J OF LATVIA GRANTI me DESIGN Studija Arhitektu FREE
RIGAS TEHNISKA ®® | stuoentiem FACTORY i i ARCHITECTURE

UNIVERSITATE

NATIONAL EUROPEAN UNION
T g e s A CREATIVE CONCRETE PER
TUESDAYS COMPETITION (g‘gﬂj)

INVESTING IN YOUR FUTURE
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Laboratorijas petijjumu virzieni 1
» Industrialas doktoranturas projekts sadarbiba ar SAKRET;
« Meérkis — printera mainigo parametru un maisijuma
mijiedarbibas izpéte;
«  SAKRET 1K maisijums.




Laboratorijas péetijumu virzieni 2 — 3D drukata betona ilgmiuziba

Maisijumu |z§t[.éldel, ilgmdZzibas testéSana laboratorijas un B ot .
S AKRET maisi Jumlem, fé} Composites Science MD\Py
Mehanisko 1pasibu testi — 7 un 28 dienu lieces un spiedes testi Article _ o

gan veidnotiem, gan 3D drukatiem betona maisijumiem; The Effects of Air-Entraining Agent on Fresh and Hardened

Properties of 3D Concrete
Salturiba LVS CEN/TS 12390-9;

Ella Spurina '*, Maris Sinka 1, Krists Ziemelis !, Andris Vanags 2 and Diana Bajare *

O Cast
Printed

I

T
AEA-000 AEA-006 AEA-012
Mix

=
AFA-012 3D - ||| 14 cycles

== 28 cycles
AEA-012 Cast—

1]
4E4-006 3D
1]

E=m 56 cycles

ries

@ AEA-006 Cast—

AEA-000 Cast=_|_ ||
1 I 1 1

0 100 200 300 400
Mass loss, g/m2

(a) (b) (c)



Laboratorijas petijumu virzieni 2 — 3D drukata betona ilgm
|

Maisijumu izstrade, ilgmuzibas testéSana laboratorijas un
SAKRET maisijumiem,;

Mehanisko Tpasibu testi — 7 un 28 dienu lieces un spiedes testi
gan veidnotiem, gan 3D drukatiem betona maisijumiem;

Salturiba LVS CEN/TS 12390-9;

letekmes uz vidi samazinasSana ar degakmens un Skeldas
pelnu lietosanu;

(a) (b) (c)




Laboratorijas petijumu virzieni 3

«  PostDoc projekts “3D drukati biologiskas izcelsmes Compmssivemuel_% 0015 .
pielietojumam buvnieciba’; g - — PuutOmin
_ . . _ _ . _ _ . g ] ) TTTTTITEH gc: ——  Cast 30 min
« Meérkis - samazinat blvniecibas nozares negativo ietel 3 compreste pependeinr s % 0010 —  Print 30 min
vidi, izgatavojot 3D drukatus biologiskas izcelsmes £ 0. : e
- ‘= : lexural parallel — < it GUmuin
bldvmaterialus; F B =  ooos — Cost120min
£ 2 . ——  Prnt [20mmn
- Biologiska pildviela un minerala saistviela; S Flexural perpendicular— 7
« Labs buildability, bez stabiliziatoriem; @ 3Dpuned - F T T 1T 0.00 T T T T T T T
. B Cast 00 O'IMP 02 03 01 23 4567 8 910
« Sobrid tikai materiali ar bltvumu sakot no 1000 kg/m3; * Deformation,%

3DC Lab @ RTU
T2,

H empttefm‘ix
o 5

|
3DCAMb GRTUE.
Hempgrete print 27.07.21.

\/

Sis darbs izstradats ar Eiropas Regionalas attistibas fonda atbalstu darbibas programmas “lzaugsme un NACIONALAIS A’ EIROPAS SAVIENIBA
nodarbinatiba” 1.1.1. specifiska atbalsta mérka “Palielinat Latvijas zinatnisko institdciju p&tniecisko un ?.)) PostDoc e 20% '-‘ iy oy
Latvia

inovativo kapacitati un spé&ju piesaistit aréjo finans€jumu, ieguldot cilvékresursos un infrastruktdra” 1.1.1.2.
pasakuma “Pécdoktorantiras pétniecibas atbalsts” ietvaros (Nr.1.1.1.2/VIAA/3/19/394). ITEGULDIIUMS TAVA NAKOTNE



Laboratorijas petijumu virzieni 3

« Argjas ¢aulas drukasana;
« Var uzglabat no 1,21 lidz 16,7 kg CO,, ekv. uz

m?2, at8kirtba no tradicionali izmantoto materialu
sienam, kas izdala lldz 147 kg CO,, ekv. uz m?;

« Pie 660 kg/m?3 blivuma kanepju betonu var
drukat vismaz 15 slanos ar kopéjo augstumu
200 mm, turpmakos slanus var veidot péc 30
min.

Load-bearing wooden frame,
150 x 50 mm, 2pcs. per m

Outer shell 3D printed layers,
60 mm, 2=0.133 W/(m'K)

Inner thermal insulation layer,
280 to 520 mm, A=0.062W/(m-K)

Wall type U value, Total Outer Inner GWP per m2,
W/ (m2 - thickness, layer layer kg of CO, eq.
K) mm thickness, thickness
mm , mm
Wall A 0.180 400 120 280 -1.21
WallB  0.105 640 120 520 -16.7

Sis darbs izstradats ar Eiropas Regionalas attistibas fonda atbalstu darbibas programmas “lzaugsme un
nodarbinatiba” 1.1.1. specifiska atbalsta mérka “Palielinat Latvijas zinatnisko institdciju pétniecisko un /¢.>) PostDoc

inovativo kapacitati un spé&ju piesaistit aréjo finans€jumu, ieguldot cilvékresursos un infrastruktdra” 1.1.1.2.

Latvia

pasakuma “Pécdoktorantiras pétniecibas atbalsts” ietvaros (Nr.1.1.1.2/VIAA/3/19/394).

NACIONALAIS ‘» LIROPAS SAVIENIBA
ATHISTIOAS £ ‘ Evopas Redionbds
PLANS 2020 anisitinas fords

IEGULDIIUMS TAVA NAKOTNE



Studentu sacensibas

Pirmas starptautiskas 3D betona
sacensibas Baltija. 2021. gada
oktobris - 2022. gada aprilis
sadarbiba ar RTU Dizaina fabriku un
Latvijas Universitati:

 1-3 brivi stavosi objekti LU pilsétina
Tornakalna.

« 27 komandas (Latvija, Lietuva,
lgaunija, Griekija, Austrija, Spanija,
Kina, ASV)

* Lekcijas un apmacibas tika
organizétas vairakus menesus;

o hittps://print-concrete.com/#/

3 CONCRETE
COMPETITION

modular components

free-form structure for sitting/
lasure fime out in the open



https://print-concrete.com/#/

CONCRETE
COMPETITIOHN
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RELATIVE; AND YET
AGAIN SHARP AND
UNFORGIVING.

3 D CONCRETE
COMPETITION

- = main printing part:
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Student involvement

* Bench to be built 2022/2023
« Temp. or permenent location




Sadarbiba ar nozari

= Papildus iekartu davinajumi no industrijas —
paldies SIA «REAKTIVS»

= 2021. gada 30. septembri laboratorija organizéja
Pirmo 3D betona un blvmaterialu drukas seminaru;

= Piedalijas visi galvenie Saja joma aktivie zinatnes
un rdpniecibas parstaviji;

= Nakamais seminars planots tuvakajos ménesos

— runatajiem un interesentiem lugums
pieteikties




f : Péc individuala izméra printéts griestu apgaismojums, constros.com

HE H EH ==
n u S l Ij a a V Ij a e Izméru izvéle tieSsaisté 3D printésana un frézésana Griestu apgaismojums

SAKRET
CONSTROS;
PROFABB;
FabControl,;
3Dtech;

/
/
/o
/
/
/
/
/

PROFABB

ADDITIVE MANUFACTURING

FabControl




Industrija Latvij

= SAKRET

= CONSTROS;
= PROFABB;

= FabControl,

= 3Dtech;




Industrija Latvija

= SAKRET

= CONSTROS;
= PROFABB;

= FabControl,

= 3Dtech:

e A

Riga Technical University



www.facebook.com/3DconcreteRTU

Paldies par uzmanibu!

maris.sinka@rtu.lv


http://www.facebook.com/3DconcreteRTU

