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EXPERIENCES WITH RECYCLING AND PILOTS WITH
CONSTRUCTION AND DEMOLITION WASTE

Christian J. Engelsen, PhD

Chief Scientist, SINTEF

RECOVERY CONSTRUCTION FORUM 3.0, 13/11-2024
Warsaw, Poland
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Generation of C&D waste and MSW

Volume (mill. tons) Europa? USA® India® Japan® Norge®

C&D waste 339 600 150-750 /4 2.1

Municipal waste 262 292 62 43 2.4

2 European Statistical System, 2022, Waste generation in EU and EEA area for 2018, C&D waste (https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=\Waste_statistics#Total_waste_generation), Municipal waste (505 kg/capita) (https://ec.europa.eu/eurostat/statistics-
explained/index.php?title=Municipal _waste_statistics#Municipal _waste_generation), Accessed 02.04 2022.

b United States Environmental Protection Agency, 2022, Advancing Sustainable Materials Management: Facts and Figures Report, Generation data given for
2018 (Municipal waste 834 kg/capita), https://www.epa.gov/facts-and-figures-about-materials-waste-and-recycling/advancing-sustainable-materials-
management, Accessed 02.04 2022.

¢ Planning Commission 2014; Sekhar et al. 2016, Resource efficiency in the construction sector, GIZ report.

d Ministry of Land, Infrastructure, Transport and Tourism Japan 2018 (C&D waste). Ministry of Environment Japan 2019 (Municipal waste).

€ Statistics Norway, 2022, C&D waste generation 2020 (https://www.ssb.no/natur-og-miljo/avfall/statistikk/avfall-fra-byggeaktivitet), Household waste
generated in 2020 (449 kg/capita) (https://www.ssb.no/natur-og-miljo/avfall/statistikk/avfall-fra-hushalda), Accessed 02.04 2022. SINTEF
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TREATMENT AND REYCLING C&D
WASTE

= RECYCLED PRODUCTS



Products out of recycled C&D waste/Debris

* Recycled aggregates in ready-mixed concrete
* Recycled aggregates in concrete products
* Recycled aggregates in road construction

* Recycled cement paste as binder in cement
based products

* Recycled cement paste in cement clinker
production (as Ca and Si carrier).

SINTEF
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Int=rnational Conference on Sustainable Matermals, Systems and Stroctares (SM55% 2018)
New Guneration ¢f Construcion Marerials
20-22 March 2019 — Fowinj, Croata

RECYCLED AGGREGATES PRODUCED FREOAL TWO DIFFEREENT
FEEDSTOCK MATERIALS - APPLIFD IN READY-AMINFED
CONCEETE

Hernan Muojica (1), Egl Velde (1), Christian J. Engelsen (1), AMonica 5. Nodland (2)

(1} Velde Indusm AS, Norway
(1) SINTEF Building and Infrastructure, Norway

Abstract

Construction and demolition waste (CDW) and waste excavation materials (WEM) from
construcon activities are maportant raw materials for new constraction materials and products.
Fecycled concrete agzregates (FCA) from both waste streams are today not used in bound
applications (g2 ready-mxed concrets).

In this study, BECA was produced from a feedsiock with 50%: of each waste stream [WEM
and CDW) and used in concrete pilot. The ECA replaced folly the mamural aggregates in the
concrete mix. It was found that the compressive strength complied to the requirements for
C3545 in W5-EN 206, Furthermare, the wse of this type of ECA had no nezatve impact on the
phrysical characteristics of the ECA and the concrets. Low confent of cement pasts was found
o the BCA and resulted in low water absorption. Thes demaonstrated the ability of the wet
recyclms process to remove significant quaniities of the marar m the CDW

The iotal concenmations of inorganic and organic substances were found to be low and
complied to the sirect Norwegian soil gualicy criteria. Criiofal) excesded the critena. However,
myst of the chromium was present on the mivalent form, CnTIT), wiich bas low solubilsy o the
neutral to mildly basic pH region

Kevwords: Becycled agsregates, concrete, pilot demonsiration

1 INTRODUCTION

The revised framework for waste management in the EU [1] which was adopted in 2008
imcludes a target for recovery of construction and demolitton waste (CTIRT). Within 20240, the
preparms for re-use, recycling and other matenial recovery of non-hazardons constraction and
demaoliton waste (excluding namrally occuming material) shall be increasad to a muminmm of
70 % by welght The target was added durmg the final negodations of the Directive text and
msiractions for verifving comphance was established in 2011 [2]. Norway bas miplemented the
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In alst, state dept’s invention of

bricks from waste gets patent

Murari.Shetye@timesgroup.com

Panaji: In a first for Goa
govt, the Goa Waste Manage-
ment Corporation (GWMC)
has secured a patent for La-
terite-based Concrete Block
for a term of 20 years.

The laterite-based con-
crete block will result in a
cleaner environment and
less contamination of soil
and groundwater, a senior
GWMC officer said.

The 20-year term allows
revenue generation through
private manufacturing with
royalty payments. ‘This pa-

The Lateri
Block whid

tent ope

es for SL1
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Thex
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molitior

9 W/SL No 022122063
ap "-*k‘! s l
sCTUA .
FIYINDIA i I
e HUIG. AT @R The Patent Office, Government Of India
Yee warr 95 | Patent Certificate >
@2z P | w7 (Rule 74 of The Patents Rules) )
922 H. / Patent No. 527423
aMa== H. / Application No. 202121006538 t
TIEH F74 $1 OTIRE / Date of Filing 17/02/2021
U2el / Patentee Goa Waste Management Corporation o

v R A @ fF 924 . 39 aiae # gumEied LATERITE BASED CONCRETE BLOCK A% L
=T $ fom, 92T afefEE, 1970 $ 39T F AT A A TE0 2021 3 A A F A o A

ay $ fm ¥ e e o A 1
It 15 hereby certified that a patent has been granted to the patentee for an mvention entitled LATERITE BASED
CONCRETE BLOCK as disclozed m the above mentioned application for the term of 20 years from the 17" day B
of February 2021 1n accordance with the provisions of the Patents Act 1970.

({;}i@*ﬁﬁ N
el s -
_Eaate )
T o D 150372024 o

Date of Grant : Controller of Patents

ot - 7 2 ¥ TEEO ¥ BN O T O S T 9 8, et 2023 ¥ e R oW O R e EE o ¢ o B I oEn
Note. - The %2es for renawal of this patent, If 1 Is to be maintained, will fai / has talien due on 17 day of Fabruary 2023 and on the same

gay in every year mereanter.
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India’s construction industry poised to
be world’s 3rd largest by 2025: Puri

IANS | February 19, 2024 05.00 PM
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NEW DELHI: Minister of Housing & Urban Affairs Hardeep Singh Puri on Monday
said that India's fast-growing construction industry is poised to become the third-
largest globally by 2025.

“The construction industry is the second-largest employer in the country and has
forward and backward linkages across 250 sectors of the economy, ” the minister
said while addressing at the inauguration of the National Workshop on Recent
Development with Recycling and Use of Construction and Demolition (C&D)
waste in construction sector.

He said that the government is constructing a built environment at a great speed.

Quoting the statistics about the country's urbanisation demands, he said that
India needs to add about 700-900 million sq. metres of commercial and
residential space every year by 2030.

“If India is going to be a developed country by 2047, infrastructure will be a vital
component in our ambition, " he said.

The workshop, organised by CPWD in collaboration with SINTEF Norway, gave an
opportunity to the participants engaged in the construction sector to deliberate
on various aspects of promoting the use of C&D recycle items in the construction
iIndustry.

Indian Minister of Housing highlights demand for recycling technologies to manage

C&D waste

Hardeep Singh Puri was addressing at the inauguration of National Workshop on “Recent Development with recycling and use of C&D waste in
construction sector.”

Filed under

C&D

February 20 2024
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Highlighting the vitality of construction indust
Affairs and Petroleum & Natural Gas, said that
It is the second-largest employer in the count
economy. It is estimated that India will have t

The Minister was addressing at the inauguratig
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Challenges with debris from damaged buildings

May contain Hazardous Waste building materials
(e.g. asbestos, polluted materials etc.)

Extremely mixed which makes it difficult to
prevent «cross mixing»

May contain Unexploded Ordnance (UXO)

Rubble or larger building pieces/structures may
be structurally damaged




MoU is sighed

26

e Stroispetstechnika LLC, Ukraine
* Ukraine Support Team, Ukraine

* Regional Development Agency of Odesa
Region (RDAOR), Ukraine

* NOCON AS, Norway

e The Foundation for Industrial and Technical
Reseach (SINTEF), Norway

The goal is a feasibility study on Ukraine debris and
conduct a pilot converting 100% of the heavy debris
into recycled products.

MEMOPAHIYM ITMO HAMIFPH OT0T0
CTITEITF ATTT

MEMOERANDUM OF COOFERATION
INTENT

M. Bapuasa (TTowupa) 13 aucmonada 2024

Warsaw (Poland) 13th of November 1024

ITeft MeMopaETyM Op0 EaMIDH MOS0 CITIBIPALT
(Earam — “MMeMopaETid ) VETATSHD MIE:

This Memorandam of Understandine on
Cooperation (hereinafier the “Mamorandum™), is
made by and between:

NOCON AS (magam - NC), HODBEIREOH
CTAPTAN-EOMITAENED, M0 HATESET: TpbOM
cropoEas - Novaform AS, THO prosjekt AS a
TotalVekst AS. FKosmaHis 33CHOBANA 3 METOR
EITHOETIEHES YEDAIEM T34 COpEMOBaHA HA
OVIEeTREl PEEEN, B 00001 ETACHHEAD Ta
CTPaTerTHOrD paIEs  JpoEza  XakoEa
OceEa, EEHHR Tic 23 miocrael CTaTyvTy,

NOCON AS (hereinafter - NC) 15 a Norwegian
start-up company owned by three pamies -
Movaform AS, THO prosjekt AS and TotalVekst
AL The company 15 established for the cause of the
Ukraine recovery and i3 aiming for constmction
markets, represenped by the owner'stratesic
advisor, Trond Haken Olsen, who acts accordins
to the Charter

HempadyTeosa gocmiasa ovename SINTEF
AS, mo ppexcraenesa ImcrETYTOM SINTEF
Commuomiy (Eagam — SINTEF)., mMeTor Sxol €
(NPEEENE POIEHTEY CyCIECTES —DDDETOM
MPOBETSEEE TIOCTLTREHE ¥ TAT 3 TR I
EAVE, TEXHOIOTIHE, B 0000l TOT0BHOTD BEIVEOSIIE,
Kpicriaga EBrenscesa, s= Ji =23 MICTER]

MNon-profit ressarch foundanon SINTEF AS,
represented by its institute SINTEF Community
(hersinafier — SINTEF), which purpose is to
contribute fo the development of sodety by
carmying out research in the namral scences,
techmology, represented by Cloef scientst,
Christian J. Engelsen. who acts according fo the
Charter

TOB «CrpoBcoenTerEarax, zoJ €PTIOV -
39111520, (mamami - 55T), YEpElECREOH
EOMTAER, 5E3 M6 OCaraToOpiGoIN  J0CBiT
poSotE B OymEenHIE T3 (HaMEIpEETOBIR
chepax. B ocodl sacEoEERDn  Mapiasm
EapapeTsB, 353 T H3 macTast CTanyTy,

Stroispetstechmika LLC, EDEPOU code -
39111520 (hersinafter — 55T, Ukrainian compamy
with a sipnificant expensnce n constacton and
enginsering. represented by the founmder Marnam
Earapetian, who acts accordme to the Charter,

Ipomazceka opraEiania «Ukraine Support
Teamws (Eazam - UST), B ocodl KonrEm
Onean TapacieEn, SE3 € HE3 [DUICTAE]
JoBIpe=ecTl, OocBiTIeEnl Eormmmosow MLEB.
Bix 0] mecromaza 2024 poEy,

NGO «Ukraine Support Teams (hereimafter —
UST). represented by Koltyk Olena. who acts on
the basiz of the power of attormey cerafied by
M Eostymuk from MNovember 1, 2024,

¥YiTaBsoEa #AreEDiA PETHEATLEOTD
pozEETRY Oxecekol obmacris (Dam -
APPOO), xog €JPIIOY 43903137, B ocod
IacTViDEE:  gEpexTopa Copowerxoe (Ouaerm
BanepileEn, mo T =23 miocrasl [Tomosesss,
3am iqeEyTRCE CTOPOHH

Inztotution «Remional development agency of
Odesa regioms (heremafer - RDAQR). EDEPOTT
code - 43903137, represented by the Deputy
Diractor Olza Serochenko, acang according to the
Fepulation, hereinafter — the PARTIES

MNMPEAMBY. 1A

FEEAMEIE

PozyMioTH =HeoilI=ICTE EOECOTLIANN VORI
3AO0ME BLOOVICER YEPAIHE  J0XpeMa 1

Understanding the need to consolidate efforts to
rebuild Ukraine in paracular its infrastmacture, with

1
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