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Background & motivation

Linear economy




Background & motivation

1. Reception of waste
from construction and
demolition

3. Initial processing
(crushing, separation, etc.) l

7. Manual separation of
impurities 5. Primary crushing

(Impact crusher)

&

6. Mechanical grinder 7. Recycled materials with different maximum size

Background & motivation

* Recycling of concrete into aggregates £ new ideas

» Use of RCAs in concrete =+ new research

Road foundation

Ready-mix-concrete

Sub-foundation C30/37

C16/20
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Background & motivation

SORTING Road concrete / precast concrete / lean concrete
- A
OUTPUT Impurities RCAs Impurities

[ = one-step-process [ = two-step-process B =research

High quality recycled concrete aggregates = HIRCAs
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Use of HIRCASs in structural concrete

* New possibilities with HIRCAs
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Research roadmap

UHPC
Precast structural

concrete (HPC)

Ready-mix-concrete

Road foundation

4 Right material for right use!

Sub-foundation

C16/20 C30/37 >C50/60 > 150 MPa
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Use of HIRCASs in structural concrete

* Research line: use of HIRCAs for structural purpose
o Precast structural concrete
o Fibre reinforced concrete (FRC)
o High- & Ultra high - performace concrete (HPC&UHPC)

Z. Sierens B. Vandevyvere X.Chen



Use of HIRCAS in structural concrete
Ongoing PhD/Post-doc projects:

* Use of RCAs in precast non-prestressed and prestressed structural elements
(Z. Sierens)

* Structural use of concrete with RCAs — Fibre reinforced concrete with RCAs
(B. Vandevyvere)

* High performance concrete (HPC) with RCAs for precast industry (X. Chen)

* Constitutive modelling and finite element analysis of concrete with RCAs (F.
Yang)

* Ultra high performance concrete (UHPC) with RCAs (S. Yuan)

* Muliscale modelling of structural concrete with RCAs (J. Cai)
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Ongoing research

Use of RCAs in precast structural concrete

* Research content
o Mechanical properties of concrete with RCAs at early ages
o Creep and shrinkage of concrete with RCAs
o Bond - slip behaviour of reinforcement / prestressing strand

o Camber of prestressed beams made of concrete with RCAs
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Ongoing research

Use of RCAs in precast structural concrete

RACO RAC10 RAC20 RAC50 | RAC100

CEM 152.5R (kg/m?) 400 400 400 400 400
W/Cex 0.48 0.48 0.48 0.48 0.48
Sand 0/4 (kg/m?) 780 780 780 780 780
Limestone 2-6.3mm (kg/m?3) 196 196 196 196 196
Limestone 6.3-14mm (kg/m?) 785 706 628 392 0

RCA 6.3-14 (kg/m?) 0 74 148 371 742
Superplasticizer (kg/m?) s 1.3 1.3 13 1.3
Compensation water (kg/m?) 7 10 13 22 38
Slump (mm) 210 197 195 192 190

Ongoing research

Project 1: Use of RCAs in precast structural concrete
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Ongoing research

Project 1: Use of RCAs in precast structural concrete

Splitting tensile strength [MPa]
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Ongoing research

Project 1: Use of RCAs in precast structural concrete
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Ongoing research

Project 1: Use of RCAs in precast structural concrete
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Ongoing research

Project 2: Structural use of RCAs — fibre reinforced concrete with RCAs

* Research content
o Influence of various types of fibres on concrete with RCAs
o Modelling of fibre reinforced concrete with RCAs

o Design of fibre reinforced concrete with RCAs




Ongoing research

Project 2: Structural use of RCAs — fibre reinforced concrete with RCAs
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Ongoing research

Project 2: Structural use of RCAs — fibre reinforced concrete with RCAs
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Ongoing research

Project 3: UHPC with HIRCAs
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Ongoing research

Project 3: UHPC with HIRCAs

« UHPC-NA-8mm-0,5% * UHPC-RCA-8mm-0,5%-WAS50
O 12,3 %V/V basalt 4'8mm o 1213 %V/V RCA 4-8mm
o 0,5 % fibers o 0,5% fibers

e UHPC-RCA-8mm-0,5%-WAO * UHPC-RCA-8mm-0,5%-WA100

(@] 12,3 %V/V RCA 4'8mm 9 12,3 %V/V RCA 4_8mm
o 0,5 % fibers o 0,5 % fibers
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Ongoing research
Project 3: UHPC with HIRCAs

Ongoing research
Project 3: UHPC with HIRCAs

Table 10 - Workability of concrete mixtures

Mixture to00 [S] dr [mm]
UHPC-NA 16 257
UHPC-RCA-WA50 15 249
UHPC-RCA-WAT75 9 278
UHPC-RCA-WA100 8 275
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Ongoing research
Project 3: UHPC with HIRCAs
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Ongoing research
Project 3: UHPC with HIRCAs

Table 11 Flexural tensile strength 1

Mitiife Flexural tensile strength Mean value
[MPa] [MPa]
UHPC-NA beam 1 12.20
UHPC-NA beam 2 11.61 11.48
UHPC-NA beam 3 10.65
UHPC-RCA-WA50 beam 1 9.70
9.99
UHPC-RCA-WA50 beam 2 10.28

TR, v X
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https://scholar.google.com/citations?user=mE2aKSwWAAAAJ&hl=en
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Thank you very much for
your kind attention!
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