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Use of recycled materials in road construction

The transition to a circular economy model that complies with the
European Green Deal causes an increase in demand for declaring the
content of recycled or reclaimed materials in the product. Such
declarations are relevant both in the private sector (B2C) and in supply
chains (B2B) and in the field of public procurement (GPP, SPP).
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% recycled Can be recycled
material content using available
technologies

Such declarations are relevant both in
the private sector (B2C) and in supply
chains (B2B) and in the field of public
procurement (GPP, SPP).
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Examples of the use of metallurgical slags for road construction

Construction of road clothing,
experimental section of the Arcelor
Mittal road (Kryvyi Rih)

The underlying lower layer is made of blast furnace slag of a large
fraction, the upper one is of fine fraction. All layers were
compacted and covered with waterproofing - a special coating. The
underlying lower layer is made of blast furnace slag. Above the
"pillow" was installed a frame made of non-dimensional
reinforcement, which was filled with concrete.

Three types of concrete were used for this experiment - classic
based on granite rubble and sand and special, made on the basis of
blast furnace and steelmaking slag.




Advantages of using ash slag (fly ash)

Parts of track structure

Road surface

Additional base

Earthworks

For the construction of 1 km of road,
depending on its category and local
conditions, is required:

e from 6 to 60 thousand m3 of soil for the
construction of the earth bed;

¢ 1.5-6.0 thousand m?3 of sand for drainage
and frost protection layer;

¢ 0.8-5.4 thousand m3 of crushed stone or
soil reinforced with binding materials.

QUALITY

A substitute for
natural materials,
wear-resistant,

universal, frost-
resistant, has binding
properties.

Corresponds to
national standards
DSTU B V.2.7-
205:20009,

DSTU B V.2.7-
211:20009.

It is used in the
production of

building materials.

CHEAP

It reduces the cost of
production of building
materials by at least 15-
20%.

UAH 300,000. on 1 km of
the base of roads.

On average, it reduces the
cost of road construction
by 30%.

ECOLOGICALLY

Reducing the load
on ash disposal
areas in thermal
power plants and
reducing pollution
of territories and
atmospheric  air
(fly ash dust).



30% of the non-price criterion | The state e-system of public procurement PROZORRO

A bidder who submits an offer in the amount of UAH 100,000 and has
fulfilled all the requirements of non-price criteria with a maximum
specific weight of 30%

The correction factor of this offer will be equal to:
CF=1+(0.1+0.15+0.05)/0.7=1.85

Then the given price with which the participant will participate in the
tender will be equal to: UAH 100,000 / 1.85 = UAH 54,054.05

An offer of UAH 100,000. the participant that meets the requirements of
the non-price criterion (in the total value) has an advantage compared to
the offer that is more than UAH 54,054.05 and does not meet the
requirements of non-price criteria.

Price with consideration of the non-price criterion in UAH the ProZorro
system calculates automatically. The customer only needs to fill out the
forms when announcing the purchase and write down the non-price
criteria and their meaning in the tender documentation.

100 000,00 2
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Environmental impact assessment | Conditions of the planned activity

DSTU 9060:2020 Environmental impact assessment.
Transport facilities. Evaluation criteria and environmental Q —
impact indicators (National Standard of Ukraine)

2.1.1 Use of slag materials for general construction works,
reconstruction and repair

Slag materials are used to replace materials from natural raw
materials for general construction works, reconstruction and
repair of vehicles in general, according to the indicators given in
Table 1.

The obtained data on the use of slag materials for general
construction works, reconstruction and repair of vehicles are
entered in Table 2.
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E- module of analytics to provide environmental impact assessment

Application of the calculation method according

to Harington functions

Enok 1

Eack 2

Peayautam

Pospaxymox  flonamora

Mo Ha s0sviui ycrasosrax AT 108 32 3 YTeapestAM BrGyaHEBEINESIO. KoHUEHTpaL BesanH-OSITDRH o CyMiLeH

By sa somvilari ycraroakax A3C pos'iar 3 Topertau sujnoneSesneiain KaHeHTpaLi oo nOSITDAA vl

Bty igaensun pesepyapis A3C nos'sar 3 HagipHu KoM y pesepsapar

By igaenun pesepsyapia A3C o' 3 pospiare:AW KCTIOGaH i Sac peMOHTH poBiT
Bty aSTOTpaAChOpTHIo: 55l 8 DES/AHTaT HEAOTRMGH Npasia Se3newt TP I Sanpasies
Vrsopes nipodaprn: oy Ta sgcaagess
Besmurauis pesepeyapis 3 vagronposyaun

Buncg raponosirpakci cyuiu 3 Gacs astouoSiis i sac sanpaskn

Bueunonsi 3a8pyasiorai peuoswsu astouabinssn asurywis 2 Tepumopii ASC (CO fuapsuii ras), CmHn (syraesagss], NOx [okcuaw asary), SO0 [oxanam cipo), C fcaxa), B

Tipanvan ragronpogyirs npu 31w s aEToACTERH y pesepeyaph A3C

3
5
a
::
H

3

<
5
3
H
=
3
E

&

Tipasvai HagronpoyKTs Nph SanpasL BETPSHTTORT.

ToTparRHA HaTOPOAPCTSy CTidk 52 PAS0M 3 AOUIOSHMIH & MOIMEATSHC

A BORRMN 1 B0 FSTOBIK TEpITORiA

TIOTRARASHHA HaTCNPORYTIS  YHTOSE CEpEAOSHULE 3i CTkHMM BOIEMM 3 YTEOPEHKA TAISOK, AKI MEPEURDIXEAT] HAAXODKEHHHD NOBITES | S Y foyHT
LUlnaw 5ig OALLEHHA CTISHIC B0
BAUAE MPORHT KaGTONPOMYXTEE Ha POCIH Ta MiKDaGayHY rpyema

syrosyeares Temsorarivora obmgrares A3C

Buroo i o HagronpoayTs ig sac pewory T o

A

ik S0 HaGTONPORYKTE SHaCIIAOK POBYLEHH TEQUETHOCT Fipassiaral CACTow [pesepayapis

nposcis, wiartl, Ksoroxi71)

Moxexi Ta by s peayrsrar

CWEHHA NPESHA TExN

nexn Ta nevexcHol Besnec excayaraui panar-§yTanosi pesepeyagis

30K NGy BN Texi BE3NE T NEX BEanet S0uAw T8 Nacapaw TORHCNOpTHac 320068

s | obrananin ASC

P - st vy v npagsenea 43 nac ebesnenn. Hyoatit | cepei pisessreBnet.Pesosn wana noNipro eBenessi, Mo sk SUTox 3o Ta 30p0s o npauie

M- Macuab snaey i He e 3 W CaniTapHOl 3muucicT 50H. Asapi CHTYaLA e NVBERR A0 BSHEY 48 YT T8 SA0POK':padisanis Nosa BYpoBsatSoI0 30401,

3- BAoBiaHicTe TRO4ORAE MM | HOPUATWEHYM SOKJWERTSM | |CH)E MOXIWBICT IOpYILer o SaKOHOAAECTER 5 3

epes siporigeicrs saor y 360 i s

k3 SHaYLCTs | SaUFEBBREHICTS TP hexTVHOMY YpaB i 3CTEKTOM SaLiCiaAer BKOHEDW, IHBECTOpH, YA OpFaaLi MCUESE HaCeReHHS, DOCTa|aeF K /360 ipragance. Opyina

\

0 - Oiascosi suTpam a goseaeres g0 sinosigrecTivopuau | e

ITALIAN
EXHIBITION
GROUP

Providing the future

ECOMONDO

THE GREEN TECHNOLOGY EXPO

pes, PM frsen] wacror], opuansgerins, ueras, npon

|
{

Pesyneram | Brok2 | Baok 1

Ouinka Hebenex

Jiarpama

AME - 3a

nNe Kpurepii ouiti P M 3 C@® T ¥ M.
1 Moxexi Ha sosniwmix yeranoskax A3C nos'asemi z yreoperma.. 3 2 1 1 1 3 3 33 ?
2 BuGym ra soBHiwHiX ycTaHosKax A3C nos'asani 3 yTeopenkAM. 3 3 3 3 2 2 3 51 :
3 BuByxu nigsemnux pesepeyapis A3C nog'asaHi s Hagmipram . 2 2 3 3 2 3 3 45
4 Bubyw astoTparcnoprrix sacoBie & pesyaeTati nesotpuMann. 1 3 2 1 2 2 2 22
5 Bentwrauia pesepayapis 3 HadTonpoAyKTamiA 2 |1 (2 |2 |2 3 |3 |4 2
6  Buxnonwi saBpyamicroni peuosmnn asTomoSinbHux asuryis . 12 2 1 1 2 1 9 .
7 TMponven HadTONPOAYKTIE NPy 3vsi 3 aBToLMCTEpH y pesepsy.. 2 3 3 1 1 1 3 33
8 [Mponves HaBTONPOAYKTIE NPV 3aNPaBU| 3ETOTPAHCMOPTY. 2 2 2 2 2 2 3 139
9 Morpanastis HadTonpoayKTie y criuwi Bogu pasom s gowes.. 3 2 3 2 2 3 1 16
10 Morpanaswna nagronpoaykris y fpynrose cepegosiwesicriv., 2 1 2 2 3 2 2 24
11 LLnam Big OMMLIEHHR CTiMHMNK BOA 2 1 2 1|2 (3 |3 |3
12 Brawe npouTuix HabTONPOAYKTIS Ha pocaMHM Ta Mikpodayry .. 2 2 2 1 2 1 1 10
13 Buroxn i npoaven HadToNpoAyKTiE Nia uac pemorTy TacBeyr., 1 1 1 1 2 3 2 18
14 Asapifini 1ok HaGTONPOAYKTIS BHachigoKk nopywesss repw. 2 1 2 3 1 2 3 33
15 MowesiTa Bubyxu & pesyabTati nopywenns npasun Texsiku 6. 3 1 2 3 1 2 1 12
16 Moxesi T2 Sn6yxn SHACTIACK NOPylSHKA Npasin Texmixn ez 2 1 2 3 1 2 2 22
17 TMoxexi Ta Brbyxu BHACTIACK YTBOPEHHS ickop npr pemorTiTa., 1 2 3 1 2 1 3 30
18 MowesiTa subyxu sracniaok Bnuckasok Ta waposux Gauckas.. 2 3 3 1 2 2 1 15
19 Tennoswi BnAME Ha POCAMHRIT | TEapuHMAR CaiT B pesyabTati. 3 3 1 3 3 2 1 15 "
20 LlyMoBMA BNAME Si4 CHCTEM KOHAWLOBaHHA NOBTPS agminict.. 1 1 3 1 2 2 3 30

CIRCULAR ECONOMY VALUE CHAINS: REINFORCE
SYSTEMS AND CLUSTERS




Non-Price Criteria

"Environmental protection measures” — 30% 3
(the level of use of production waste and road construction |
materials, obtained with their use as fillers)

SE "Agency of Local Roads of Poltava Region"
Dykanka-Reshetylivka on the section km 0+000 - km 50+690
Shily-Naderzhynshchyna-Poltava on the section km 0+000-km 11+421

Novi Sanzhary-Nekhvoroshcha on the section km 2+414-km 42+394




Ecological criteria LCA (Type |, according to ISO 14024)
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The importance of the correctness of calculations affecting decision-making
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Material recycling scheme according to 1ISO 14021

Energy generation Other use or sale Other use or sale Primary material

®)

Fuel By-products By-products

v

Regenerated The recycling Recycled material Manufacturing

Recovery process (recovered) material —| process (A) —> process
(collection/sorting)

Recycled material

)

Final products

(P)
(P=A+B)

Waste Waste

Final removal



Recycling of waste from destroyed buildings and structures

russian troops destroyed about 7,000 residential buildings and
thousands of social facilities and critical infrastructure facilities
in Ukraine.

In particular, construction debris that cannot be reused -
thermoformed and asbestos-containing.

It is necessary to ensure:

- sorting;

- decrease in volume;

- returning part of the collected materials to civilian
circulation using them as secondary raw materials.

Introduction of additional tools to attract investment and
stimulate the processing of demolition waste.
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CONCLUSIONS

1. In the context of achieving the goals of the European Green Deal, the influence of political, legislative and
economic instruments to stimulate the replacement of primary resources with secondary or by-products will

increase.
2. International standards system - ISO does not offer methods suitable for direct measurement of the content of
recycled material in products of different categories.

3. Based on the basic representation of the material recycling system according to ISO 14021, the interpretation
of life cycle data can be developed for a calculation method for a certain product category.
4. In order to ensure conformity confirmation, it is better to integrate the developed method into the system of
standards by which the product or construction project is evaluated. For example, environmental criteria for
environmental labeling programs or standards in the field of environmental impact assessment.
5. An independent assessment by a competent authority will provide confirmation for proper declaration. This, in
turn, will prevent misleading claims (greenwashing) and facilitate the application of requirements in supply
chains, in public procurement and in the private market.
6. The integration of the requirement and the method into the system of standards will provide a complex
assessment together with other requirements for resource efficiency, eco-design and improved environmental
characteristics, prevent additional burden on business and promote the development of green markets.
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UKRAINE
RECOVERY CASE

CHAMPIONSHIP
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