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O 00IKOG XaApTNG TNG Blopnxaviag okupodEuartog yia Net Zero

; H avaykn Twv Koivwviwy yia okupodepa (EAAEiWel OTTOIA0OATTOTE
I dpaong) poBAETTeTal va odnyroel o€ 3.8Gt CO2 1o 2050
I
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co2 NAEKTPIKN EVEPYEIT CO2 peiov eravadpakoTtroinon)




HPAKAHZ : ToIyéEvTa EOCWTEPIKAG AYOPAG

2UVEXNG EMTTAOUTIONOG TTPOIOVTIKNAG TTPOTACNG HE EMPACT) OTNV agIPopia

CEM 142,5N-SR5 CEM II/B-M (P-W-L) 32,5N CEM III/B 42,5N-SR
i i i
; : i i
CEM II/B-M (W-L) 32,5R MC 12,5 CEM II/A-L 42,5R (MHA) HRB E3
CEM II/A-M (W-L) 42,5R CEM II/A-L 52,5N (MHA) CEM II/A-L 42,5R (BOA)
CEM | 42,5R CEM IV/B (P) 32,5N-SR CEM Il/A-L 52,5N (BOA)
CEM | 52,5N CEM II/B-M (P-W-L) 42,5N

CEM | 52,5R WHITE
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TZIMENTA XAMHAOY ANOPAKA ECOPlanet ECQ PI 3 net

O opiIAo¢ HPAKAHZ gival n rpwTtn ToIgevToBiopnxavia otnv EAANVIKA ayopd 1Tou Aavoape
TTPOIOVTA TOIYEVTOU PE XaUNAEG ekTTouTTEG CO, TOV lavouapio Tou 2021.

2NUEPA N ETAIPEIO TTPOCPEPEI OTNV ayopad S Toiuévia ECOPlanet (xudnv Kal/fj o€ 0OKi), ME
XOMNAOTEPO aVvOPAKIKO ATTOTUTTWHA -30 £wg 63%.

Meiwon® (%) CO2 Toipévriwv ECOPlanet

ECOPIlanet ECOPIlanet ECOPIlanet ECOPIlanet ECOPIlanet
CEM 1I/B-M (P-W-L) 32.5N CEM IV/B (P) 32.5N SR LYSIS MC 12.5 HRB E3

CEM 1lI/B 42.5N SR

*Meiwon (%) ouykpitika ue 1o péoo CEM | tng EAAnviknG Ayopdg
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HERACLES BRANDs BIQZIMQN NMPOIONTQN KAI AYZEQN

H miototroinon ECO-brand tng HOLCIM givail Baciocpévn ota EPDs

ECOPlanet

TOINEVTO

ECOPact

DYNAMaxprm

The Ultimate Performance Concrete

ECOCycle.

A MEMBER OF
uﬂ HOLCIM GROUP

HIGH

| C60/75 - C120/135 MPa

Toipévro XapnAou AvBpaka

[MpoidvTa ToINéVToU PE TouAayioTov 30%
XounAoTepeG ekTrouTIEG CO, OUYKPITIKA PE TA
ouupartika toipgévra (CEM ).

2KUpOOepa XapunAou AvBpaka

100% eTTidoon TrpoopEpovTag TouhayioTov 30%
XaunAoTepeg CO, EKTTOUTIEG OCUYKPITIKA PE
OKUpOoOEUaTa TTou TTapayovTal he Toluévia CEM I.

KukAIkn TexvoAoyia

OAa ta mpoidvta pe ECOCycle® Trepiéxouv atmmd 10%
€w¢ 100% avakukKAwPEVA UAIKG KOTOOKEUWY Kal
katedagiocwv (CDM / Concrete Demolition Materials).

Py T Y 1'
f

OUTSTANDING 4
DURABILITY P

max. 750 Coulombs'

STRENGTH

[MioToTTOiNON BAOCEI
EPD (A1-A3)

[MioToTroinON BAceEl
EPD (A1-A3)
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THE ELLINIKON Project

BUILD PROGRESS

WITH US.

The ELLINIKON is one of the largest urban
development investments in Europe.

It is an urban development project on the site of the
former Athens International Airport to include a
metropolitan park as well as luxury homes, hotels, a
casino, a marina, shops, offices and Greece's tallest
buildings reaching up to 200m in height

ELLINIKON Project’s overall concrete volumes are estimated > 2.000.000 m3 which mainly related to Development Phase 1A (5 years) concerning

the completion of the following key projects:

* Building for PwD (completed)

* Ellinikon Infrastructure Projects (under construction)
* Riviera Tower (under construction)

* The Cove Residences (under construction)

* New Sports Facilities (under construction)

* Integrated Resort Casino (under construction)
* Park Rise (under construction)

* Riviera Galleria (under construction)

* The Ellinikon Mall

* Vouliagmenis Mall Complex VMC

* Residential developments and hotels

* The Metropolitan Park

A MEMBER OF
{y HoLciM GROUP

Phase 1A 15 yesrs
EE Prase 19 616 yers

The ELLINIKON Project has S
Ra

a planned development

timespan to be completed in ‘ § :

4 Development Phases. “{ =\
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THE ELLINIKON Project
Ongoing and ready to start projects

BUILD PROGRESS
WITH US.

Contractor: EKTER SA
Budget: 16 M€

Concrete Vol.: 10.000 m3
Start : 06/2022 - Completed

Operational Infrastructure

Contractor: AVAX SA
Budget: 300 M€

Concrete Vol.: 300.000 m3
Start : 06/2023

Y

= O — "

Riviera Tower

Contractor: JV BBl INTRAKAT

Budget: 300 M€
Concrete Vol.: 100.000 m3
Start : 10/2022

Sport Facilities

Contractor:JV INTRAKAT METKA
Budget: 16 M€

Concrete Vol.: 55.000 m3
Start : 10/2023

Contractor: ETHNOKAT
Budget: 10 M€

Concrete Vol: 20.000 m3
Start : 09/2023

Integrated Resort Casino

Contractor: TERNA SA
Budget: 800M€

Concrete Vol.: 130.000 m3
Start : Q4 2023

YT ST

Cove Villas

Contractor: AKTOR
Budget: 10 M€

Concrete Vol: 15.000 m3
Start : Q1 2024

Riviera Galleria

Contractor: METKA

Budget: 125 M€

Concrete Vol.: 35.000 m3
Start : Q4 2024

Park Rise & High Rise
Building

Budget: 400 M€
Concrete Vol.: 300.000 m3
Start : Q1 2026
To be initiated

Contractor: ERETVO
Budget: 20 M€
Concrete Vol.: 20.000 m3

Start : Q4 2024

A MEMBER OF
U HOLCIM GROUP
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RIVIERA TOWER (RT) & INTEGRATED RESORT COMPLEX ELLINIKOU (IRCE) S HERACLES

Building .

for PwD I Education

Riviera Tower Emfl‘ B J._ Integrated Resort Complex Ellinikou

Owner: Lamda Development o Gl s ¢ =2 Owner: GEK TERNA & HARD ROCK
P TR Ry Contractor: TERNA SA
5 Lead Architect: Diarchon SA

Contractor: J/V BBI-INTRAKAT mm -
/"" Underpass

. Cove
[ Residences

Lead Architect: Foster & Partners

Concrete Vol.: 120.000 m3
Started : Q1 2023

Structural Designers: Thornton Tomasetti & Penelis

I ?:\(‘:vrm Hotel & Budget: 800M€

_‘ l < | RG Concrete Vol.: 130.000 m3
o S Started : Q4 2023
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RIVIERA TOWER (RT)- PILES

ECOPact

The Green Concrete

TOTAL QUANTITIES
110 piles of 31500mm: 11.000 m3

125 piles of 31000mm: 5.000 m3

ECOPact

Environmental
Product
Declaration

= 15004
7D Gragrwvere webshe: W envarTagec.com
n PO o -

—tvEE e

:
| —— @
o EPD P HeRaciss

RT PROJECT PHASE RT PROJECT REQUIREMENTS HERACLES ACTIONS
RT Piles + Sulfate resistant I. Launch new cement type
Concrete Vol: 16km3 * Low carbon footprint ECOPIlanet CEM IV/B(P)32,5N SR
Completed + S5 slump retention for 3h Il. Develop green concrete product
+ SF1 flow at arrival on site ECOPact C35/45 XA2 31,5mm S5 SF1
LEED certification [ll. EPD certification

o 1—

CEM IV/B (P) CEM |
325N SR 425N SR5

GWP-total (kg CO2 489 848
/tn)

SSHERACLES



RIVIERA TOWER (RT)-RAFT FOUNDATION

Concrete Vol: 7,5km3
Completed

Low heat of hydration
Temperature control

S5 slump retention for 3h
SF1 flow at arrival on site
LEED certification

V. Use of chiller

RT PROJECT PHASE RT PROJECT REQUIREMENTS HERACLES ACTIONS
RT Raft + Sulfate resistant l. Launch new cement type
Foundation * Low carbon footprint ECOPlanet CEM III/B 42,5N SR

II. Develop green concrete product
ECOPact C30/37 XA2 16mm S5 SF1
[ll. Use Holcim Digital tool SMARTherm
IV. EPD certification

CEM Ili/B 42.5

Environmental
Product
Declaration
for Sulfate Resisting
Blast Furnace Cement

N SR

ECOPact

The Green Concrete

nnnnnnnnn

n a :
EPD programme website: www environdec.com
infor

m——EpD’ |

TR R T

CEM III/B
42.5N SR

CEM IV/B (P)
32.5N SR

CEM I 42.5N

GWP-total (kg CO2/ tn)




RIVIERA TOWER (RT)-SUPERSTRUCTURE

DYNA Max

The Ultimate Performance Concrete

RT PROJECT PHASE

RT PROJECT REQUIREMENTS

HERACLES ACTIONS

RT 8uperstructure
Concrete Vol: 50km3
Ongoing

STRENGTH

C60/75 - C120/135 MPa

S

OUTSTANDING
DURABILITY

. max. 750 Coulombs'
N
\‘\\:‘ ‘w‘ Q“i [ £ ;

SUPERIOR
RIGIDITY

min. 40GPa?

* Low carbon footprint

» Ultra High Compressive Strength
* High Modulus of Elasticity

* Low Chloride Permeability

* Design Flow 600+/-40mm at arrival on site

* High Rise Pumping

|. Develop UHPC products
DYNAMax C60/75 & C70/85 16mm S5 SF1
[l. Eliminate CEM | in DYNAMax mix design
[1l. High Modulus of Elasticity > 40 GPa

IV. Low Chloride Permeability < 500 Cb

V. Use Holcim Digital tool SMARTFlow

VI. EPD certification

These specific mix designs use:
= CEMII/A-L 425R (70%)
= CEMIII/B 42.5N SR (30%)

C60/75 16mm

C70/85 16mm

OMNITITIKI) avToxXn

90 MPa

100 MPa

Meiwon Tou CO2

-25%

-25%

o
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DYNAMax*r°
C70/85 16mm

Environmental
Product
Declaration

Elliniko (Attica)

In accordance with SO 14025:2006 and 15804:2012+A22019/AC:2021
EPD rogrammine website: ww savicondec com

A EPD should proside current informetion atd may be Upcated if conditions change

bject to the continued registration and publication at the website.

The stoted validity iz therefe

“==EPD"

DN ST
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BUILD PROGRESS
WITH US.

Integrated Resort Complex Ellinikou (IRCE)- PILES

IRCE PROJECT PHASE PROJECT REQUIREMENTS HERACLES ACTIONS
IRCE PILES * Min 390kg/m3 cement I. Use of ECOPlanet cements
Concrete Vol: + Water penetration<10mm(EN 12390-8) ECOPlanet CEM IV/B(P)32,5N SR &
30.000m3 * Water absorption<1,6% (BS1881) ECOPlanet CEM II/B-M(P-W-L) 32,5N
» Chloride penetration<1000 Cb (ASTM1202) II. Develop green concrete product
* S5 slump retention for 2h ECOPact C30/37 XAl 31,5mm S5 SF1
* SF1 flow at arrival on site [ll. EPD certification

191 piles of 31400mm
1385 piles of @3800mm

ECOPact

The Green Concrete

A MEMBER OF
(y HoLciM GROUP



Integrated Resort Complex Ellinikou (IRCE)- RAFT FOUNDATION

BUILD PROGRESS
WITH US.

IRCE PROJECT PHASE

PROJECT REQUIREMENTS

HERACLES ACTIONS

IRCE Raft Foundation
Concrete Vol: 12.500m3
(2 phases)

n A MEMBER OF

'y

HOLCIM GROUP

* Low carbon footprint

* Low heat of hydration

« Temperature control

» S5 slump retention for 2h

* Arrival on site: 650mm<slump flow<700mm

Phase B: 6.024m3 / 23h
non stop pouring

I. Use of new cement type

ECOPlanet CEM I1I/B 42,5N SR

II. Develop green concrete product
ECOPact 1.0 C50/60 XS3 S5 16mm S5
[ll. Use Holcim Digital tool SMARTherm
IV. EPD certification

V. Use of chiller, Twater<10°C

SFHERACLES



Integrated Resort Complex Ellinikou (IRCE)- SUPERSTRUCTURE

BUILD PROGRESS
WITH US.

IRCE PROJECT PHASE

PROJECT REQUIREMENTS

HERACLES ACTIONS

IRCE Superstructure
Concrete Vol:20.000m3

+ Ultra High Compressive Strength
« High Modulus of Elasticity

* Low Chloride Permeability

» S5 slump retention for 3h

« SF1 flow at arrival on site

* High Rise Pumping

|. Develop UHPC products

DYNAMax C60/75 & C70/85 16mm S5 SF1
ll. Eliminate CEM | in DYNAMax mix design
[ll. High Modulus of Elasticity > 40 GPa

IV. Low Chloride Permeability < 500 Cb

V. Use Holcim Digital tool SMARTFlow




HERACLES DIGITAL
TOOLS by HOLCIM
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BUILD PROGRESS

WITH US.

LARGE CONSTRUCTION PROJECTS CALL FOR NEW SOLUTIONS
HERACLES’ DIGITAL SERVICES ARE THE SOLUTION TO LARGE PROJECTS’ COSTLY PAIN POINTS

TEMPERATURE

SMARTherm

BY HOLCIM

Thermal simulation for mass concrete

placements, for risk mitigation and to optimize

mix selection

ﬂ A MEMBER OF
(y HoLcim GROUP

PUMPING

STRENGTH MONITORING

SMARTFlow

BY HOLCIM
Optimal selection of pump and mix-design,
ensuring concrete pumpability with long

distance horizontal and vertical pumping

SMARTCast

BY HOLCIM

Real-time maturity monitoring, allowing for full
control of strength and temperature of your

cast concrete

S HERACLES



RIVIERA TOWER (RT)- RAFT FOUNDTATION SMARThErm

BY HOLCIM

Evaluation of cement type: CEM IV/B(P)32,5N SR vs CEM 111/B 42,5N SR

CEM IV/B (P) 32.5N SR - 370 kg/m?3 CEM 1lI/B 42.5N SR - 370 kg/m?3
Max temperature: 74,7°C Max temperature: 62,3°C
Temperature max : Temperature max :
Sample temperature Sample temperalture
Time [h] : 3 § : - Time [h] '
W Acsobite Max. TEADsolute Min. Tl Gradizn il Sensor 1l Sensor 2 W Absolute M. T/lJAbscute Min. T/l Gradient [l Sensor 1 il Sensor 2

Comments: Maximum temperature drop of 12,0°C due to cement type change



BUILD PROGRESS

_ — WITH US.
THE ELLINIKON Project- RIVIERA TOWER SM ﬁ RTFI
BY HOLCIM
PUMPLINE INFORMATION
Elevation {(m) 200
Total length (m}) 250
PROJECT INFORMATION
Sectionl
PT'BjEEt name RIVIERATOWER Diameter (mm) 125
Concrete names | 2024-04-24_C40-50, 2024-04-24_C40-50 2 ::5”'“ i i
yOWI(s)
TRIBOLOGY CURVE
L4000 PUMPING PRESSURE SIMULATION
8 1200 - - i 160 f ! ’ ;
n 2024-04- 458 60 0.962 140 | Pump data
B 1000 8 24_C40-50 )
= 8 10
= 800 2024-04- 600 25 0.943 = Pump model Putzmeister BSA 2107
@ 24_C40-50 5 100} ' HPE
7]
o 600 | - 2 ® il ] Power (kW) 200
g ,
8 B Prvay rod (kW) 150
S 4001 . 5 60 :
= o Pmax piston (kW) 220
= 2m 8 T l Quuax rod (M?/h) 71
3 ? . _ ; ) p . 201 Qmax piston (m3/h) 47
0 02 04 06 08 1 12 14 B 1 " ,
) 20 40 60

linear velncitv (m/s)

A MEMBER OF
(y HoLciM GROUP

Flow rate (m3/h)

w— Putzmeister BSA 2107 HP E - Rod Mode
Unsafe zone

Pump efficiency (%) 80

S HERACLES



BUILD PROGRESS

REAL TIME IN SITU STRENGTH WITH Us.
FOR CONCRETE

CONCRETE MATURITY

CALIBRATE A MIX DESIGN TO “CONVERT” STRENGTH EVOLUTION TO A SINGLE REFERENCE CURVE

Strength evolution (MPa)

Strength evolution (MPa)
5 2 0N 0o0om w0 ow

® Curing 20°C
® Curing 10°C

1 5 (] T B o 10 a 2 3 4 1 i 7
Age (Days) Maturity (Days at 20°C)

i t
MAIN MATURITY M =Y (T, — Ty) At - P [_E( L 1 )}
ety ca Nurse Saul ;(, 0) Arrhenius . ?(-hp R\ 55T B4
n

S HERACLES




. . . 5&#:—? J:.OG RESS
EPD: Environmental Product Declaration

Ta EPDs BaaciCovrtal o€ Kpitripia TTou BETovTal atrd aveeapTnToug

OpYyaviououUG Kal N eTTAARBEUCT) TOUC TTPAYUATOTTOIEITAI ATTO
eCWTEPIKOUC POPEIC

H eTaipia £xe1 dNUOCIEVOEI CUVOAIKA:
° 15 EPDS YIG -ITpOIéVTa TO-IIJéVTOU THE INTERNATIONAL EPD® SYSTEM

\'l -
« 21 EPDs yia TTp0oiovTa OKUPodEaToC (450 KwdIKoi) o ey

) ablication date 202106 ;x i Declaration
.y , for Sulphate Resistant Valld ] 2026 06.02 for Portland Limestane Cement
« 2 EPDs yia mTpoiovTa Aatopeiou

Portland Cement
—

y

(

In accordance with 15O 18025:2006 and 15804:2012+AZ2019/MC:2021
EPD website: com

n accordance with 5014025 and 158042012+A2 2019

THEINTOMNMATIONA. L008 SrETi

£An EPD should pravide current information and mey be updated If condtions change.
The stated valkity is therefaee subject 16 the continued registration and pubication ot the webssite.

=
—~—
—~—
e

DYNAMax*°
C70/85 16mm

Environmental Environmental < sl e
Product $PD regisiration Aumbe Product 4
Declaration ;

at) 11304
Declaration = P
Ellinlko (Attica) Atlica

Lafarge -
CretoMax 35 Bl Pumice stone

Environmental
Product

Environmental
Product
Declaration

for Ground Cakcium Carbonate

Declaration

N accordance with 150 1402520006 and 13804201 2+AZ2019/AC 2021 1n accordance with IS0 14025:20065 and 15804:2012+A2:201 WAC2021
TPD programime website: wevw ervirondec com EPD programeme website: www.enviroodec.com
AnEPD P carrent 0 may ' AN EPD shoud provide current informadon and may be updated If conditiors change

Y i therefore subject to the yis ject o thy pistration and publication st the website

ditions o
=5 d publication at The @

y A E——_ i = o0 y A—

VERICIED

m——EPD’ 5151

* THE INTERMATENAL APOR ST




Use of Recycled Aggregates
In Concrete for Ellinikon
Project

D




Jf OGRESS

e

Tpéxouoa KartaoTaon

0 KT2-2016: dev TpoBAETTETAI N XPON AVOKUKAWHEVWY adpavwy atrod Katedagioelg (AAK) oto
OKUPOOEUQ

O SA1.3.4: H mapaywyn Kai 0 EAeyX0G TWV £€QIPOUPEVWY OKUPOOEUATWY Ba puBuiovTal oTnv cuupacn
TOU £€pYOuU N JE €I0IKI OUP@WVia KaTtaokeuaoTr) kal Kupiou Tou ‘Epyou.

O EupwTtraikd TpdTUTIa
v EN 206:2021, “Concrete — Specification, performance, production and conformity”, EAOT EN 206
v EN 12620:2002+A1 (2008) “Aggregates for concrete”

O ®duoikd adpaviy: Opoloyevric opukToAoyikl cuoTaon (aoBeCTOAIBIKA, TTUPITIKA)
[MPOPBAETTOMEVEC 101OTNTEC OTO OKUPODEUA (MNXAVIKESC KAl AVOEKTIKOTNTAG)

0 AAK: Meiwon TepIBaAAovTIKOU QTTOTUTTWHATOG
0 AAK: Avopolioyevric oUuoTaon ECAapTWHEVN aTTd TV TTPOEAEUCN KAl TNV ETTECEPYATIA OTIG JOVADES
AvaKUKAWGONG
Quaoikad adpavr) UE PEPIKI ETTIKAAUWN TOIMEVTOKOVIAUATOG
ETidpaon oTig 1010TNTEC OKUPODEUATOG
[Mpoopicelc: TouBAa, kepapidia, eTiXpiouaTa, YUaAId, acQAATIKA

n A MEMBER OF % HERACLES

(y HoOLCIM GROUP



BUILD PROGRESS
WITH US.

EupwTtraiko MNMpotutro EN 206

Table E.2 — Maximum percentage of replacement of coarse aggregates (% by mass)

Exposure classes
Recycled aggregate type XC1. XC3, XC4, All other
" = X0 XC2 XF1, XA1, exposure
XD1 classes *
Type A:
0, 0, 0, 0,
(Rcgg, Retigg, Rbyg., Ray., FLy., XRgy.) 0% 30 % 30 % 0 %
TYpe B b: 50 o 20 % 0 % 0 o
(Resg, Retigg, Rbag. Ras. FL, XRg,.) ’ ’ 0 °

8 Type A recycled aggregates from a known source may be used in exposure classes to which the original concrete was designed

with a maximum percentage of replacement of 30 %.
b Type B recycled aggregates should not be used in concrete with compressive strength classes > C30/37.

c: concrete, concrete masonry units

u: unbound aggregates I'Iou:'m]tsq

b: bricks and tiles

a: bituminous ®* Type A: 290% concr., 295% concr.+unbound aggr.
d

S s ® Type B: 250% concr., 270% concr.+unbound aggr.

FL: flotable

O e SNHERACLES



BUILD PROGRESS
WITH US.

AgiypatoAnyia

O AsiygatoAngia avOKUKAWMEVWYV
adpavwyv aTtroé TA UAIKA
KaTeda@iocewv TG @aong A Kai
B.

U Ztov owpd TG ¢@dong A’
gy@avifovral SIOKPITA THAMATA
ME Kal Xwpig apPVYIAIKEG
TTPOOHISEIG.

U AsiypatoAngia U0 avrioToiXwv
osIypudTwv Kal aloAdéynon
oUN@WVA HE TIG TTPOBAETTOMEVEG
dokipég Tou TrpoTUTTou EN 12620:
Aggregates for Concrete.

A MEMBER OF
0 HOLCIM GROUP

S HERACLES



D PROGRESS

'H US.
1016TNTEC AVAKUKAWMEVWYV adpavwv
AvaKUKAWREVO AvakukhwpEvo - e ’
6 En ol ez ey | XKL and apurih ang 0 1816TNTEG AVOKUKAWMNEVWY adpavwy
ISoTnTO Tumog gpyotatlo epyotatio - 7
12620 12620 EAnvikoU Nol EAAnvikoU No2 mou Xpnol |~I°1T0| nerl KOV o€ ”aAsTag
KOKKLVO NAEUKO o.ﬁveao.ng
51270 51271
HEpLEKﬂKéT.nm o€ 4.4 A+B Kata driwon 8,9 6,0
Aemta
Asiktne mAakoslboug 4.6 A+B < Flsg 9,2 3,3
Los Angeles 5.2 A+B < Llso 44 42 D Type A & B, Tr)\r'|pr|g ouppép@won pe EN 12620
A > 2,1 Mg/m® 2,23 2,28
=npn TTUKVOTNTA, Prd 5.4.1
B > 1,7 Mg/m*®
Amnoppodnon vepou 5.4.2 A+B Kata driwon 6,66 5,86
A Rcso. Reugs, Rbio-, Rai.,
. FL;., XRg4.
ZUOTOTIKG 6.3
B RC5D, RCU?D, Rbso_, Ras.,
FL;-, XRga-
YGMO&‘“;”T& Bedka| ¢ 43 A+B <S50 0,143 0,140
o
‘Ofwa duahutd 6.5 A+B 0,009 0,009
xAwprovra %
Eni&pasnrmov Xpovo 6.7.1 ASB < Awo Aso Aso
THENG

D e e ¥ HERACLES



EcoPact atroTeAECHATA AVOMIYHATWY OKUPOOENATOC

D PROGRESS
H US.

Concrete Mix Designs_Elliniko site recycled aggregates

Strength Class
C16/20 X0| C20/25XC1 | C25/30XC3 | C30/37 XC4
Laboratory|
Code

kg/m3| kg/m3 kg/m3 kg/m3
Cement 1132,5N 51049 265 280 300 320
Coarse Gravel 50885 302 524 478 472
Fine Gravel 50886| 127 175 108 117
Crushed Sand 50887 1054 1057 1075 1072
Recycled coarse aggregate (Rcu82) 51270(442 {50%) 164 (20%) - g
Recycled coarse aggregate (Rcu96) 51271 241 241
\Water 196 134 188 175
Plastiment 30 0,8(0,3%) 0,84(0,3%) 0,90(0,3%

2,44

Viscocrete Ultra 454 (0,92%) 2,16 (0,77%) 2,04(0,68% |
GR200 1,44 (0,45%)
Optima 76 2,91 (0,91%)
w/c ratio 0,74 0,66) 0,63 0,55
Slump (t2,5) (cm) 18 18 16 18
Slump (t30) (cm) 9 10 g 11
pe tpocBiikn Ultra 454 (t65) 16(0,11% 17 {0,1%) 16(0,1% 17 (0,09%)
e mpooBikn Optima 76 (165)
Density (kg/m3) 2390 2387 2392 2406
Compressive Strengths at 3days (Mpa) 18,7 21,5 24,5 33,2
Compressive Strengths at 7days (Mpa) 23,0 26,1 30,4 40,7
Compressive Strengths at 28days (Mpa) 27,4 31,3 36,1 45,1
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+** Replacement of coarse crushed aggregates with Type
A and Type B recycled agg., according to EN 206

¢ Very good compressive strengths
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TABLE 7-4 Comparison of Properties of Uncontaminated-Recycled-Aggregate Concrete
and Natural Aggregate Concrete of Similar Composition
Aggregate-mortar bond strength
Coarse aggregate, primarily gravel from the old concrete Comparable to that of control
Fine aggregate, primarily mortar from the old concrete 55% that of control
Compressive strength 64—-100% that of control
Static modulus of elasticity in compression 60-100% that of control
Flexural strength 80-100% that of control
Freeze-thaw resistance Comparable to that of control
Linear coefficient of thermal expansion Comparable to that of control
Length changes of concrete specimens stored Comparable to that of control
for 28 days at 90% RH and 23°C
Slump Comparable to that of control
SOURCE: Frondistou-Yannas, S.A., Progress in Concrete Technology, V.M. Malhothra, ed., CANMET,
Ottawa, p. 672, 1980.
P.Kuman Mehta kat Paulo J.M. Monteiro, ”CONCRETE, Microstructure, Properties
and Materials”, Third Edition, McGraw-Hill, New York, (2006), (§ 7.8)
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ATTOTEAECUATA: 2ZUVTEAECTNG METAVAOTEUONS XAWPIOVTWYV

Babog petavadoTeuons XAWPIOVTWY PETA TOV
WEKAOMO TwV OOKIMiwV Pe didAupa AgNO3.

O1 OUVTEAEOTEG HETAVAOTEUONG XAWPIOVTWYV
AVOUiYMOTOG ava@opds Kal aVOUIYHMATWY EAEyXOU
Oev TTapouciId{ouv onNUAVTIKESG SIaPOpPEG.

A MEMBER OF
(y HoLciM GROUP
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Mixtures

2UVTEAEOTAG METAVAOTEUONG XAWPIOVTWY, Dnssm (107-12 m2/s)
yia KaBe avauiypa katd EN 12390-18
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AtroteAéoparta: BaBog Evavlpakwong

® loodUvapoa anoteAéopata LETAEY TOU OVAUIYUATOG
avopopaAG KoL TWV AVAULYLATWY EAEYXOU

® Hoavénuévn wpipavon twv dokipiwv paivetal va
BeATLWVEL TNV AVOEKTIKOTNTA OTNV EVavVOpAKWON

A MEMBER OF
U HOLCIM GROUP
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Proceeding Paper
A Proposal for the Use of Recycled Aggregates in Concrete

in Greece *
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Abstract: Regulaticts for bubiing materials in Greecs do not allow for e ise of recyced sggegates
In concrete. The HERACLES Groug, siming w motivate de sdoptonof provisons in e national
regulation, launched o project o evaluate the safe ase of ecycled agghegtes In neady-mix concrete

Koatinoyyedidng Avaotaciog, Opabéddog Hhiog,
Evotafiov Kootog

BEMA: Xpr'wq Nouﬂpégql‘nu CVOEKUKAWPEVOU uépuvm'u; omo To urits. I this report, updiated msults are presented comparbig the tecinical properties of conceste
Aatcpeic Mavspug tne LAFARGE BETON ABEE yix v ““;ﬂim“"“.zim“}'m\l' i i mm}me':; sy .,I:““:?
Goni 6¢ c&/10 c12/15 Teplaced crbed limestome. 365 with ecycled gy ). T crientimsiiy
:ﬂpll\rtl\fg o n::'\pa i TR o . . : ’ trudicate equEvalence helwesn the Rfeences and control coTiposttions i Tms of both phystoome
fre uaninidsran pe l'lpotaon ‘yLa-tnv-Xxpnon-avaku Khm'lﬁ“mV'aapuvmV'OTO' chantcal and ¥ properties, These exp TesUts and the Practices of other European
HM/NIA  :  24.06.2025 counimies indicate that i Greees, bassd on BN 12620 and 5N 206 standants, 1t 15 at least safe to
- v Use Tecycledd coarse agpTgates {8 Tm| of clases Kol and Roud® with producton and qualtey
akupobdepa-otnv-EAAada] cstification and s subatitition aie up 4 2% oF eniahec lmestine apgegates. Iy cdition, thie
application concerns non-prestressed concrete with a stength dass up to C30/ 37 and an expesure
class up o X51.
. i . che for
Mapla-Nopikou-" ,Xapdhapmoc-Koupic- Ouidaonc-Kapkadétans- - Baoieioc-KodoiSeg--10000 ot “":_:"‘ opn . EYWORS macyeled aggepates; ccacrete
e Nestkun, M ; Eatin,
0003-2500-65241 _E g driog: MIasoyLivyn g Farksietis, T+ Kelotda, V.
Badogturmis, E A Propusal ferthe
Ui of Ry hgppegales B
Concnitetn D Mate e 4, 1+ Introduction
NEPIAHWHY 15,51 Tutp f dayy 113330/ Excavation, Construction and Demalition Waste (COW ) is one of the most “productive”
ke prec ORI 92 waste sectors in the European Union (EL), producing approdmately 850 million tons
N - " annually, an amount that N_’PIEIt.ﬂS 25»30?‘.: of all i.'.l..! w.asbe. ‘These are produced during
i . 5 3 ; " i Chrbtos Eoumipis, new construction, the total or partial demolition of buildings and in general infrastractune
Itnv-EMaSa-Sev-npopAinstarnpogtonapdv-and towKT-2016-nypron-avakukhwpivav-abpavin-gto: i s Vet and mad construction projects. As such, they consist of a multitude of materizls (concrete,
Ioveadn: K Wk bricks, plaster, wood, glass, metals, asphalt, plastics soil), many of which can be recy dled.
. . i Y . i . ., Recycling has been characterized as @ prionty by the EU and has been reflected in
TlowPakic Nopyoes, Emxedaksic NowtnTag Npoidviwy kat Kawetoplag Outhou okupaBepn, -0 Dwhoc HPAKAHE: LE-orond-Tv- kv monolinen -yio-gvon- EBvLKG- Kovoviopd- LE-ovTe [pevo v Pubbadun . 18 e 2004 D,,m? mer% /EC of the European ﬁ,],a‘,’,m_“,\m’mms T S s W hih
HPAKAHT has been i P d e Greek Legisl sinoe 2010, all member states must achleve &

redy ding rate of at kast 70% of CDW by 2020,
In order e reduce the eny lronmental footprint in concrete production, the use of

Aupéun ERéun, ALUBUVEpL MoWTTaq IxUpoBEpaTo; Lafarge Beton aodaliyprion ougongpovabsgetolpou-okupodipato, sknovnos tosygelpnpakarnapouoLaleeatny:
Coprright: © 24 by e suthars

. A ¥y s " 5 led aggregates from CDW s foreseen in the EU countries based on the follow Ing stan-
Nopuwed Mapio, NMpoiota E| ilou EKET i i i : i % 2 2 Ucencae MDPL Based, Swierlnd ~ PECYE BETER: 5
s i L il TapolsTERVIKA-EKDEON ETKa poTIOIpE Va-coToTE AE o aTa STIOU-ouy KplvovTaL- oL TERVIKE G LB LT TEG: Thte srtide b an open access amcls A8
KoAoifidg Baoikng, Tegvikds T0pfouhos EKET Uetrhked mr b e and EN 206:2021: “C, te-Gpedification, perfy Y snd ity" [1]
- n bt of e Crestive Cetmsans EN 12620:2002+A 1 {2008): "Appgre gabes for concnebe” [2]:
ouvBéoewn-orupodéuaroc-pe Bpavatd-abpavi-(ouvBicec-avadopdc) karouvBEoewy-pe T - HEpKS- b (O ) e pipt Table 1 {Table E2 i EN 206 2021) shows ted g ot gl
aasvwcmmon g/ lumma/ly/  of natural aggregates by recycled coarse aggregates = 4 mmin Jepending on its
avikaraotaon-twy-Bpauotwv-abpaviv pe-avakeihwpévaradpavii{ouviiosg ehdyyou ). TatpEyovea: Wi Sl el (e NG Set) dnd e qriity o B chnrs e spyceies
(t})
QTOTEAE OpaTa-Umodetkviouy-igoduvapic-peTas D-Twv-ouvBE Tewv-avadopdc kon-e Ay 0 U- TO00-WC TIPOC TLE-
Mater. Froc 2024, 15, 90 bitps/ fdoi org/ 103350/ materpmc2023015092 hittps:/ /v ww.medpt.com,ffoumal materproc
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