
Global Issues
Opportunities for recycling

IR. HENRI VAN BENNEKOM

J A N U A R Y  2 0 T H 2 0 2 1

D E L F T U N I V E R S I T Y O F  T E C H N O L O G Y

Henri van Bennekom                           20 Jan 2021 1



Ten Innovative 
Concrete Products
THAT MITIGATE GLOBAL ENVIRONMENTAL 
ISSUES AND CONTRIBUTE TO THE CLOSED 
CYCLE OF RAW MATERIALS 

2Henri van Bennekom                           20 Jan 2021



3 Pilot Projects
Innovative 
concrete 
products
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Replace Primary Raw Materials 

of Concrete Precast Products 
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Replace Primary Raw Materials 

of Concrete Precast Products 
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With high-quality Materials from 

Re-cycled Construction Demolition Waste
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Ø Develop new, innovative prefab concrete products

Ø With EU market potential

Ø Show opportunities for recycled CDW material
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C O N T E X T

Henri van Bennekom                           20 Jan 2021

OPTIMAL RE-CYCLING OF CDW CAN CONTRIBUTE TO MAX.  20%  OF THE 

TOTAL  DEMAND OF CONCRETE PRODUCTION.  
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C O N T E X T
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OPTIMAL RE-CYCLING OF CDW CAN CONTRIBUTE TO MAX.  20%  OF THE 

TOTAL  DEMAND OF CONCRETE PRODUCTION.  

HOWEVER,   RECYCLING INTO CONCRETE PREFAB PRODUCTS ST ILL  HAS 

ENVIRONMENTAL IMPACT REGARDING ENERGY CO2 AND HEALTH

NEWLY DEVELOPED TECHNIQUES ALLOW FOR THE COMPARABLE QUALIT Y OF 
CONCRETE PRODUCTS FROM CDW

WORLD IS  UNDER THREATS OF CL IMATE CHANGE AND OTHER GLOBAL ISSUES



11Henri van Bennekom                           20 Jan 2021

Air Pollution
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Chemical pollution
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Resource Depletion
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Fresh Water Scarcity

2017 2018
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Biodiversity Loss



O B J E C T I V E

ProductMaterials Energy+ = Emissions Waste+ +

recycling

? ? ?
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O B J E C T I V E

TO TAKE RESPONSIBIL IT Y  FOR THE DAMAGING IMPACT THAT PRODUCTION 

AND USE IN  GENERAL HAS CAUSED AND WILL  CAUSE
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O B J E C T I V E

WE NEED TO TAKE RESPONSIBIL IT Y  FOR THE DAMAGING IMPACT THAT 

PRODUCTION AND USE IN  GENERAL HAS CAUSED AND WILL  CAUSE

OUR COMMON TASK AND MORAL OBLIGATION SHOULD THEREFORE GO BEYOND 

MERELY USING SECONDARY RAW MATERIALS FOR CONCRETE 
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O B J E C T I V E

WE NEED TO TAKE RESPONSIBIL IT Y  FOR THE DAMAGING IMPACT THAT 

PRODUCTION AND USE IN  GENERAL HAS CAUSED AND WILL  CAUSE

OUR COMMON TASK AND MORAL OBLIGATION SHOULD THEREFORE GO BEYOND 

MERELY USING SECONDARY RAW MATERIALS FOR CONCRETE 

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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Re-cycling is an answer to the problem of 
waste and resources, not to other threats  
caused by the re-cycling process.

Henri van Bennekom                           20 Jan 2021

O B J E C T I V E



21

Re-cycling is an answer to the problem of 
waste and resources, not to other threats  
caused by the re-cycling process.

Would it be possible to come up with 
products that try to cover these climate  
threats as well  ?
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O B J E C T I V E
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Take Global Climate Issues 
as Design Parameter !
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O B J E C T I V E



(recycled) products could

üAbsorb CO2

üGenerate or Store Energy 

üClean or Retain Water

üClean Air

üCool our Cities 

üLast longer

üImprove health conditions

üSupport Biodiversity
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Ten Innovative 
Concrete Products
THAT MITIGATE GLOBAL ENVIRONMENTAL 
ISSUES AND CONTRIBUTE TO THE CLOSED 
CYCLE OF RAW MATERIALS 

24Henri van Bennekom                           20 Jan 2021



25Henri van Bennekom                           20 Jan 2021

MAKING 
Changes by Designing 
For a Better World
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M A K I N G  W O R K S H O P  2 0 17  - 2 0 2 0
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24 PROMISING PROPOSALS
T H E    

O B V I O U S
U R B A N  

F U R N I T U R E
S A V I N G

C D W
L I V I N G   

C O N C R E T E
V E N T I L A T I N G  

C O N C R E T E
R E T R O -
F I T T I N G

B O U L D E R I N G  
C O N C R E T E

S T R U C T U R A L  
P L A N T E R

P R E F A B      
I N F R A

S O A K I N G  
C O N C R E T E

S O U N D  
A B S O R B I N G

S O U N D  
R E S O N A T I N G

D O U B L E  S I D E D  
P A V E R

R E E F         
B L O C K

S A L T Y   
C O N C R E T E

F I N E        
P A V I N G

F L O A T I N G     
D E C K

C O O L I N G  
C O N C R E T E

E N E R G Y  
H A R V E S T I N G

S T O R I N G  
E N E R G Y

D U S T  
A B S O R B I N G

F L O A T I N G  
C O N C R E T E

R A M M E D  
C O N C R E T E

M Y C E L I U M  
C O N C R E T E
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S H O W C A S E  E X H I B I T I O N  D E L F T  
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S E L E C T I O N  P R O C E D U R E
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1. HOLLOW 
CORE SLAB

2. URBAN 
ELEMENTS

3. ACOUSTIC  
L-WALL

4. FAÇADE 
CLADDING

5. SALTY 
CONCRETE

6. RAMMED 
CONCRETE

7. ENERGY SOUND 
BARRIER

8. FOAM CONCRETE 
INSULATED WALL

9. COOLING 
WALL

10. ENERGY 
BENCH

10 CONCRETE PRECAST PRODUCTS
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1. HOLLOW CORE FLOOR SLAB
H O L L O W  C O R E  S L A B S  M A K E U P  A  L A R G E  P O R T I O N  O F  T H E  P R E C A S T  

I N D U S T R Y ,  U S I N G  R E C Y C L E D  A G G R E G A T E S  F O R  S U C H  E L E M E N T  W I L L  
I N T R O D U C E S  G R E A T  I M P A C T  I N  T H E  M A R K E T
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2. URBAN ELEMENTS
O P E N  J O I N T S  I N  E D G E  O F  P A V E R  S E R V E  A S  A  W A T E R  

D R A I N A G E  S Y S T E M  D U R I N G  H E A V Y  D O W N P O U R  
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2. URBAN ELEMENTS
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3. SOUND ABSORBING L-WALL
L - W A L L  A R E  T Y P I C A L L Y  O N L Y  U S E D  F O R  R E T A I N I N G  P U R P O S E S ,  T H I S  
P R O D U C T  S E E K S  T O  A D D  A N O T H E R  F U N C T I O N  O F  S O U N D  A B S O R B I N G  

I N  T H E  F O R M  O F  P O R O U S E  C O N C R E T E
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3. SOUND ABSORBING L-WALL

P O R O U S  
C O N C R E T E  

F I N I S H

S O U N D  
A B S O R B T I O N  
&  R E L E C T I O N
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4. FAÇADE CLADDING
C O M B I N I N G  F E A T U R E S  S U C H  A S  I M P R O V I N G B I O D I V E R S I T Y ,  

R E D U C T I O N  O F  A I R  A N D  A C O U S T I C  P O L L U T I O N  A N D  P R O M O T I O N  
O F  W E L L - B E I N G  M A K E  T H I S  A  M U L T I F U N C T I O N A L  P R O D U C T   
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4. FAÇADE CLADDING

W A T E R  
R E T A I N I N G

D U S T  
A B S O R B I N G

C O O L I N G

I N C R E A S E  
B I O D I V E R S I T Y

S O U N D  
A B S O R B I N G
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5. SALTY CONCRETE
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A S  T H E  S E C O N D  L A R G E S T  C O N S U M E R  O F  W A T E R ,  T H E  C O N C R E T E  
I N D U S T R Y  C A N  R E D U C E  A  L O T  O F  F R E S H  W A T E R  U S A G E  I F  S E A  

W A T E R  C A N  B E  U S E D  A  S U B S T I T U T E
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5. SALTY CONCRETE
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6. RAMMED CONCRETE
U T A L I S I N G  F I N E  R E C Y C L E D  A G G R E G A T E S  T H A T  A R E  O T H E R W I S E  

H A R D  T O  U S E   C O N C R E T E  M I X  B Y  R A M M I N G  T H E M  I N T O  C O M P A C T  
B U I L D I N G  B L O C K S  
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6. RAMMED CONCRETE

C O M P R E S S E D  F I N E  R E C Y C L E D  
A G G R E G A T E S  A N D  P I G M E N T S
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7. ENERGY SOUND BARRIER
E N E R G Y  S O U N D  B A R R I E R  U S E S  I T S   M A S S  T O  S H I E L D  O F F  

N O I S E  T O G E T H E R  W I T H  A B S O R B I N G  S O L A R  E N E R G Y  
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7. ENERGY SOUND BARRIER

P I P E S  
T R A N S F E R S  

H E A T  O R  
C O L D  T O  A  

N E A R B Y  
S T O R A G E

C O N C R E T E  
M A S S  A N D  

R O U G H  F I N I S H  
A B S O R B  

A M B I E N T  
N O I S E
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7. ENERGY SOUND BARRIER
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8. FOAM CONCRETE INSULATED WALL
C R E A T I N G  A  T O T A L  P R E F A B  W A L L  E L E M E N T  W I T H  T H E  
M I N I M A L  I N T R O D U C T I O N  O F  S Y N T H E N I C  I N S U L A T I O N S
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8. FOAM CONCRETE INSULATED WALL

P R E F A B  
C O M P L E T E  

W A L L  E L E M E N T

C O N C R E T E  
S T R U C T U R A L

C O N C R E T E  
I N S U L A T I N G

C O N C R E T E  
F I N I S H I N G

C O N C R E T E  
R E N D E R I N G
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9. COOLING WALL
C O O L I N G  A M B I E N T  A I R  W I T H  T H E  H E L P  O F  A  

I N T E G R A T E  I R R I G A T I O N  S Y S T E M
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9. COOLING WALL

I R R I G A T I O N  
S Y S T E M

S T E E L  
G A M B I O N

W A L L

S E L E C T E D  
M I X  O F  

R E C Y C L E D  
A G G R E G A T E S
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TEST MOCKUP COOLING WALL TRADECOWALL
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10. ENERGY BENCH
T E M P E R A T U R E  D I F F E R E N C E  B E T W E E N  A M B I E N T  A I R  A N D  

C O N C R E T E  C R E A T E S  A  C U R R E N T  T O  P O W E R  T H E  L E D  S T R I P
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10. ENERGY BENCH

P E L T I E R  
E L E M E N T S

L E D  I L L U M I N A T I O N
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U S B  C H A R G E R

B A T T E R Y  &  
E L E C T R O N I C S
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Global Issues
Opportunities for recycling

3 Pilot Projects
PARKOUR PARK S ERA I NG BELG IU M

CAMPUS PAVILION P IRM A S ENS  G ERM A NY

L – WALL TH I O NV I L L E FRA NCE
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PARKOUR PARK S E R A I N G B E L G I U M
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P R E F A B  A N D  C U S T O M  E L E M E N T S  A R E  U S E D  T O  C R E A T E  A  
P L A Y F U L  C O M P O S I T I O N  F O R  L O C A L  P A R K O U R  P R A C T I T I O N E R S
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T H E  D E S I G N  D I V I D E S  T H E  A R E A  O F  T H E  P A R K  I N  
A N D  A C T I V E  A N D  P A S S I V E  Z O N E
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A L L  A R E A S  C A N  B E  U S E D  T O  P R A C T I C E  I N D I V I D U A L  
D I S C I P L I N E S  O F  T H E  S P O R T
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S E C T I O N S
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CAMPUS PAVILION P I R M A S E N S  G E R M A N Y
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GATHERING
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PRESENTING

DISCUSSING PERFORMANCE

CREATING SPACE FOR…
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CAMPUS PAVILION P I R M A S E N S  G E R M A N Y

Henri van Bennekom 20 Jan 2021

4.4m 6.6m

4m
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R A W  C O N C R E T E  F I N I S H

E X P O S E D  A G G R E G A T E  
C O N R E T E

E X P O S E D  R E C Y C L E D  
A G G R E G A T E S   

R A M M E D  C O N C R E T E

Henri van Bennekom                           20 Jan 2021
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L - WALL T H I O N V I L L E F R A N C E
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L O C AT I O N
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REST STOP M O S E L L E  F R A N C E
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THANK YOU
Henri van Bennekom                           20 Jan 2021


