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Different properties compared with <{um NA+AM

“ordinary” aggregates
- Attached Mortar
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Natural Aggregates
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Natural Aggregate Recycled Concrete Aggregate (RAC)
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A rational approach to mix design
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The role of the initial moisture conditions

Compressive strength -R_ [MPa|

0.50NATDRY 0.50RAC30DRY (.50RAC60DRY
W1 day 30.67 36.29 29.35
3 days 41.65 40.20 jles
128 days 4912 47.55 38.57
Dry aggregates

Compressive strength -R_, | MPa]|

0.50NATSAT 0.50RAC30SAT 0.50RAC60SAT
m1 day 23.16 25.24 20.15 ]
m 3 days 38.06 34.73 27.79
w28 days 47.00 40.88 31.66

Saturated aggregates
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Defining an «Effective» w/c ratio

The experimental observations pointed out the following relevant parameters
controlling the compressive strength f.:

v' water/cement ratio;

aggregate replacement ratio;

aggregate porosity (mass density or absorption capacity);

initial moisture condition (DRY/SAT).

AN NI

Weight of the “i” fraction
Nominal water-to-cement ratio

w Q. 6 :1_9!

C Jeff

Water for saturation

Moisture condition

Rate of absorption , i
P Porosity of class “i” fraction
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Ordinary Concrete vs. RAC: structural response
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Recycled aggregates for 3D printed concrete structures
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Deconstructable Concrete Structures made of Recycled Aggregates from
Construction & Demolition Waste

strengthening solutions
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Deconstructable Concrete Structures made of Recycled Aggregates from
Construction & Demolition Waste

1) Assembling of the modular elements

RAC
module

Plates
and nuts :

2) Post-tensioning of the shallow beams;
phase A: thermal activation of SMA

bars 1 and 2
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strengthening solutions

rl‘m Ny
’ ’”' POLITECNICO

MILANO 1863

s £ metabmldlng

THE WORLD'S GATHERING PLACE FOR ADVANCING CONCRETE




Particles density (kg/m°)

Enzo Martinelli:
Structural Concrete with Recycled Aggregates:
Challenges and Perspectives

(@cl® cONCRETE Main Projects
CONVENTION R3CoRD: 2023

Recycling and 3D printing Concrete Research and Development
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Thank you for your kind attention

Enzo Martinelli
e.martinelli@unisa.it — e.martinelli@tesis-srl.eu
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Aggregates replacement
ag Natural RACE0
Aggregates
Water to Cement ratio
Initial moisture condition - ESEL
DRY - SAT
Compressive strength w/c = 0.50 w/e=050  w/e =050 |
Temperature development DRY - SAT DRY - SAT DRY - SAT
w/c = 0.50 w/c = 0.60
33-66-100 DRY - SAT
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Springer Theses
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Joaquim A.0. Barros
Liberato Ferrara
Enzo Martinelli Editors

Recent Advances
on Green Concrete
for Structural
Purposes

The Contribution of the EU-FP7 Project
EnCoRe

Marco Pepe

A Conceptual Model

for Designing Recycled
Aggregate Concrete for-
Structural Applications==
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CONCRETE MIXTURE PROPORTIONING

A SBCIENTIFIC APPROAGCH

Slump
S4: 160 mm — 210 mm

Strength
35 MPa - 60 MPa

C1 co Effective Total

Mixture AT RCALL RCA.D NAT RCAL RCA D Jand Cement SP = ter water /€
C35-NAT 452 0 0 457 0 0 868 325 186 196 212  0.60
C35-1-C0 451 O 0 0 373 0 866 338 193 194 217 057
€35-1-C1 0 361 0 45 0 0 867 336 192 191 216 057
€35-D-C0 451 O 0 0 0 371 866 345 197 191 214  0.55
€35-D-C1 O 0 384 453 0 0 862 341 195 194 216  0.57
C60-NAT 448 0 0 452 0 0 860 448 1920 145 150  0.32
C60-L-CO 448 O 0 0 371 0 861 458  19.62 141 152 031
C60-.-CI 0 356 0 45 0 0 856 461 19.76 138 151  0.30
C60-D-CO 448 0 0 0 0 369 860 464 19.89 134 145  0.29
C60-D-C1 O 0 382 451 0 0 857 463 19.84 137 147 030
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