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Ten Innovative
Concrete Products

THAT MITIGATE GLOBAL ENVIRONMENTAL
ISSUES AND CONTRIBUTE TO THE CLOSED
CYCLE OF RAW MATERIALS
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ASSIGNMENT

Innovative
concrete 3 Pilot Projects
products
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Replace Primary Raw Materials

of Concrete Precast Products
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ASSIGNMENT
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North-West Europe

Replace Primary Raw Materials

of Concrete Precast Products

With high-quality Materials from

Re-cycled Construction Demolition Waste
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ASSIGNMENT
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» Develop new, innovative prefab concrete products
» With EU market potential

» Show opportunities for recycled CDW material
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CONTEXT

e OPTIMAL RE-CYCLING OF CDW CAN CONTRIBUTE TO MAX. 20% OF THE
TOTAL DEMAND OF CONCRETE PRODUCTION.
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CONTEXT

e OPTIMAL RE-CYCLING OF CDW CAN CONTRIBUTE TO MAX. 20% OF THE
TOTAL DEMAND OF CONCRETE PRODUCTION.

e NEWLY DEVELOPED TECHNIQUES ALLOW FOR THE COMPARABLE QUALITY OF
CONCRETE PRODUCTS FROM CDW
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CONTEXT

e OPTIMAL RE-CYCLING OF CDW CAN CONTRIBUTE TO MAX. 20% OF THE
TOTAL DEMAND OF CONCRETE PRODUCTION.

e NEWLY DEVELOPED TECHNIQUES ALLOW FOR THE COMPARABLE QUALITY OF
CONCRETE PRODUCTS FROM CDW

¢ HOWEVER, RECYCLING INTO CONCRETE PREFAB PRODUCTS STILL HAS
ENVIRONMENTAL IMPACT REGARDING ENERGY CO2 AND HEALTH
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CONTEXT

e OPTIMAL RE-CYCLING OF CDW CAN CONTRIBUTE TO MAX. 20% OF THE
TOTAL DEMAND OF CONCRETE PRODUCTION.

e NEWLY DEVELOPED TECHNIQUES ALLOW FOR THE COMPARABLE QUALITY OF
CONCRETE PRODUCTS FROM CDW

¢ HOWEVER, RECYCLING INTO CONCRETE PREFAB PRODUCTS STILL HAS
ENVIRONMENTAL IMPACT REGARDING ENERGY CO2 AND HEALTH

¢ WORLD IS UNDER THREATS OF CLIMATE CHANGE AND OTHER GLOBAL ISSUES

Interreg

4 . Henri van Bennekom 20 Jan 2021 10 North-West Europe
TUDelft

SeRaMCo



Wl TE ' Vg
{ -

1 Interreg
Delft University of Technology Henri van Bennekom 20 Jan 2021 11 North-West Europe
TUDelft

Faculty of Architecture
and the Built Environment SeRaMCo



Interreg

4 Henri van Bennekom 20 Jan 2021 12 North-West Europe
TUDelft = |

SeRaMCo



]
TUDelft

Delft University of Technology

Faculty of Architecture
and the Built Environment

S

jer el
Taan ph ST -
T S Y

AR :\;\\_\\_\:(\\ ’
\ \\\\\\\\ \\\ \\\\u\\\\\ AALAAY
\\\\\\\\\\\\\

YT

~~o-Al~\&” i m\m\ \\\ \“\\“\\\\\\\\\\ \\\'\\\\g\’\\\\\\\l\

VN

208 ‘

Setran u.nmmwmm\x\\mﬂ\m\\\\ RS
: SN

Y\d‘&\

Henri van Bennekom

- —\%‘-ﬂ*"(""'\b‘"“‘v. N LA
G Yy -

R

\\\\\\\\\\

\\\w \\ N

\\\ \\\\\\Q.\Q-\ o 3\

\\\\\\\\\\\

W \\\ \\\
3 .\\\\\\\\5§\.\\\\\\ >\'

\\\\\\\\\\\\ ’ .ﬁa 3

N - \\\
IS
- TN

v i
STk ‘1“’,\‘_

e §

Interreg
13 North-West Europe
SeRaMCo

20 Jan 2021



4 .&Lﬁ. g - £
] _ Interreg
TU D el f t Delft University of Technology Henri van Bennekom 20 Jan 2021 14 North-West Europe

Faculty of Architecture
and the Built Environment SeRaMCo




Interreg

T Delft University of Technology Henri van Bennekom 20 Jan 2021 15 North-West Europe
U D e I ft Faculty of Architecture Sl
and the Built Environment



OBJECTIVE

? ? ?
Materials + Energy = Product + Emissions + Waste
recycling
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OBJECTIVE

e TO TAKE RESPONSIBILITY FOR THE DAMAGING IMPACT THAT PRODUCTION
AND USE IN GENERAL HAS CAUSED AND WILL CAUSE
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OBJECTIVE

e OUR COMMON TASK AND MORAL OBLIGATION SHOULD THEREFORE GO BEYOND
MERELY USING SECONDARY RAW MATERIALS FOR CONCRETE

Henri van Bennekom 20 Jan 2021 18 Interreg

]
TU Delft - SNe??;tA:EzveSt Europe



OBJECTIVE

e THIS IMPLIES THAT OUR DESIGNS NEED TO REPAIR THE INTRINSIC DAMAGE THAT
THEIR PRODUCTION CAUSE TO THE EARTH, AND TO US...
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(recycled) products could
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Ten Innovative
Concrete Products

THAT MITIGATE GLOBAL ENVIRONMENTAL
ISSUES AND CONTRIBUTE TO THE CLOSED
CYCLE OF RAW MATERIALS
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MAKING
Changes by Designing
For a Better World
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MAKING WORKSHOP 2017 - 2020
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MAKING WORKSHOP 2017 - 2020
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MAKING WORKSHOP 2017 - 2020
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MAKING WORKSHOP 2017 - 2020
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MAKING WORKSHOP 2017 - 2020
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24 PROMISING PROPOSALS

PREFAB SOAKING SOUND SOUND
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SHOWCASE EXHIBITION DELFT
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SELECTION PROCEDURE
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10 CONCRETE PRECAST PRODUCTS

1. HOLLOW
CORE SLAB

2. URBAN
ELEMENTS

3. ACOUSTIC
L-WALL

4 ..
TUDelft

6. RAMMED
CONCRETE

7. ENERGY SOUND
BARRIER

8. FOAM CONCRETE
INSULATED WALL

4. FAGADE
CLADDING

9. COOLING
WALL

Henri van Bennekom

5. SALTY
CONCRETE

10. ENERGY
BENCH
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1. HOLLOW CORE FLOOR SLAB

HOLLOW CORE SLABS MAKEUP A LARGE PORTION OF THE PRECAST
INDUSTRY, USING RECYCLED AGGREGATES FOR SUCH ELEMENT WILL
INTRODUCES GREAT IMPACT IN THE MARKET
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2. URBAN ELEMENTS

OPEN JOINTS IN EDGE OF PAVER SERVE AS A WATER
DRAINAGE SYSTEM DURING HEAVY DOWNPOUR
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2. URBAN ELEMENTS
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3. SOUND ABSORBING L-WALL

L-WALL ARE TYPICALLY ONLY USED FOR RETAINING PURPOSES, THIS
PRODUCT SEEKS TO ADD ANOTHER FUNCTION OF SOUND ABSORBING
IN THE FORM OF POROUSE CONCRETE
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3. SOUND ABSORBING L-WALL
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4. FACADE CLADDING

IMPROVING BIODIVERSITY,

COMBINING FEATURES SUCH AS
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4. FACADE CLADDING

RETAINING
ABSORBING

COOLING
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5. SALTY CONCRETE

AS THE SECOND LARGEST CONSUMER OF WATER, THE CONCRETE
INDUSTRY CAN REDUCE A LOT OF FRESH WATER USAGE IF SEA
WATER CAN BE USED A SUBSTITUTE

[] <100km from coast ca. 35% of total EU area

[ < 200km from coast ca. 60% of total EU area

| B Interr
4 Delft ety Henri van Bennekom 20 Jan 2021 43 NorESWeggurope
TUDelft &iies

SeRaMCo




5. SALTY CONCRETE
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6. RAMMED CONCRETE

UTALISING FINE RECYCLED AGGREGATES THAT ARE OTHERWISE
HARD TO USE CONCRETE MIX BY RAMMING THEM INTO COMPACT
BUILDING BLOCKS
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RAMMED CONCRETE

6

COMPRESSED FINE RECYCLED

AGGREGATES AND PIGMENTS
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/. ENERGY SOUND BARRIER

ENERGY SOUND BARRIER USES ITS MASS TO SHIELD OFF
NOISE TOGETHER WITH ABSORBING SOLAR ENERGY
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/. ENERGY SOUND BARRIER
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/. ENERGY SOUND BARRIER
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8. FOAM CONCRETE INSULATED WALL

CREATING A TOTAL PREFAB WALL ELEMENT WITH THE
MINIMAL INTRODUCTION OF SYNTHENIC INSULATIONS

-
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8. FOAM CONCRETE INSULATED WALL

PREFAB
COMPLETE
WALL ELEMENT

CONCRETE
STRUCTURAL

CONCRETE

INSULATING

CONCRETE
FINISHING

CONCRETE
RENDERING

=1
A

Interreg

(‘  Universit of , Henri van Bennekom 20 Jan 2021 51 North-West Europe
TUDelft e

SeRaMCo



9. COOLING WALL

COOLING AMBIENT AIR WITH THE HELP OF A

IRRIGATION SYSTEM

INTEGRATE
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9. COOLING WALL

IRRIGATION

SYSTEM
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TEST MOCKUP COOLING WALL TRADECOWALL
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10. ENERGY BENCH

TEMPERATURE DIFFERENCE BETWEEN AMBIENT AIR AND
CONCRETE CREATES A CURRENT TO POWER THE LED STRIP
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10. ENERGY BENCH

USB CHARGER

PELTIER
ELEMENTS

L

LED ILLUMINATION
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3 Pilot Projects

PARKOUR PARK SERAING BELGIUM

CAMPUS PAVILION PIRMASENS GERMANY

L - WALL THIONVILLE FRANCE
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PREFAB AND CUSTOM ELEMENTS ARE USED TO CREATE A
PLAYFUL COMPOSITION FOR LOCAL PARKOUR PRACTITIONERS
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THE DESIGN DIVIDES THE AREA OF THE PARK IN
AND ACTIVE AND PASSIVE ZONE
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ALL AREAS CAN BE USED TO PRACTICE INDIVIDUAL
DISCIPLINES OF THE SPORT
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SECTIONS

Kong Vault

Cat leap
Z;

Wall climb

A

Precision Jump

=7
D

Swinging
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The construction sector is the most re-
source intensive industrial sector in the EU.
It uses around 50% of the available primary
raw materials, hence exhausting the natural
resources, degrading environment and gen-
erating high costs to the business opera-
tors.

Although there is potential for the use of
secondary raw materials from const
and demolition waste (CDW), this i
becoming mainstream in Europe

time being, the sector uses only
recycled construction and demol
(CDW), although CDW represents

est waste stream in the EU, accol

1/3 of the overall European was’

Against this background, this
not dire in the whole of Europ
North-Western Europe (NWE)
namely Germany, France, Bel¢
Netherlands are leading the w
cling CDW. Depending on the

country, these rates range fror

However, although waste recyc

NWE are impressive, business o|

from the construction sector are

with challenges in placing their re
products on the market. This is pri
due to the fact that there is still no nid
market for concrete products made fi
the recycled materials. The lack of a nj
market is accompanied by the lack of
clear-cut legislative framework in cert
NWE states and inability to make pre
cost estimations reflecting both social
emmic costs of the production.
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CAMPUS PAVILION -
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CREATING SPACE FOR...

GATHERING PRESENTING

___________________________________________________________________________________________

DISCUSSING

______________________________________________
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CAM PUS PAVILION PIRMASENS GERMANY
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L = WALL THIONVILLE FRANCE
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LOCATION

Luxembourg 20km
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