
FA C T U R A  n S C A L A
НАЛОГОВАЯ НАКЛАДНАЯ

Seria, N r.
Серия, № EAB000490748

Formular tlpizat
Anexa 1 la Ordinul Ministerului Finnanfelor al Republicii Moldova 

nr.118 din 28 august 201"
Типовая форма

Приложение 1 к приказу Министерства Финансов Республики Молдова 
№ П8от28 августа 2017 г

n u m ar: data:

D ata  eliberarii /data livrarii 14 .0 6 .2 0 2 2  /  10 .06 .2022 номер дата
Дата выписки /дата поставки 9. T ran sp o rta to r

Перевозчик
D O R SA  G R O U P  S .R .L ., 
S.M O LO V A TA

c.f ./n r .T V A  1017600040928 / 
ф.к./кодНДС 5300183

1. Fu rn izor:
Поставщик

D O R SA  G R O U P  S .R .L ., S .M O LO V A T A  C o nt M D 9 7 V I022241700000939M D L , B .C .’V IC T O R IA B A N K ’S.A. f il .n r .l ’ 
Chisinau, V IC B M D 2X 457

c.f ./n r .T V A  1017600040928 / 
ф.к./кодНДС 5300183

2. C um p arator/beneficiar: S.C. N O U CO N ST S .R .L ., S E C .R IS C A N I P etrican i n r.94
Покупатель/получатель

c.f ./n r .T V A  1005600012120 / 
ф.к./кодНДС 0605333

3. Delegafie s e r ia ______n u m ar_
Доверенность серия номер

_ data _
дата

_delegatul
делегированный

4. D ocum ente anexate
Прилагаемые документы

5. P u n ctin c a rc a re  m un.Chisinau
Пункт погрузки

6. P u n ct descarcare  m un.Chisinau, str.C alea
Пункт разгрузки G hidighiciului, 5/1

7. R ed irijari
Переадресовки

10.1
Denumirea marfurilor/activelor, serviculor §:i codul pozifiei 

tarifare al marfli/activului
Наименование товаров/активов, услуг и код товарной 

позиции товара/астива.

10.2
Unitate

de
masura
Единиц

а
измере

ния

10.3
Cantitatea 

marfurilor/ac 
tivelor, 

volumul 
serviciilor 

Количество 
товаров/актив 

OB, объем 
услуг

10.4
Pref unitar 

fara TVA, lei
Цена

единицы без 
НДС, леев

10.5
Valoarea totala 

fara TVA, lei
Общая сумма 
без НДС, леев

10.6
Cota

TVA,%
Ставка
ндс,%

10.7
Suma totala а 

TVA, lei
Общая сумма 

НДС, леев

10.8
Valoarea

marfurilor/activelor, 
serviciilor, lei
Стоимость 

товаров/активов, 
услуг, леев

10.9
Alta

informafic
Другая

информация

10.10
Tip ambalaj

Тип упаковки

10.11
Numar

locuri
Коли­

чество
мест

10.12
Ма$а

bruta, tone
Масса
брутто,

тонн

39029090. РоИтег de propilena M R 8 kg 43200 palete

12. T O T A L  (pe factu ra  fiscala) /Всего (no налоговой накладной) 459094,50 91818,90 550913,40 0,00

13. Perm is eliberarea: director OLGA BRASOVEANU
Отпуск

разрешил: ----------------------------------------------------

Aplicata semnatura electronica de catre Гигп120г\\Применена 
электронная подпись Поставщика 14.06.2022

Ftmcfia, numele, prenumele, semnatura \ Должность, фамилия, имя, подпись

14. P re d a t m arfurile/activele (serviciile): director OLGA BRASOVEANU
Сдал товары/активы (услуги)

Aplicata semnatura electronica de catre FurnizorWnpnMeHeHa 
электронная подпись Поставщика 14.06.2022

L .§ .

15. i^ im it  m arfurile/activele interm ediarul (tran sp o rtato ru l):

Принял товары/активы посредник (перевозчик) _

Ftmctia, numele, prenumele , semnatura \ Должность, фамилия, имя, подпись

Funcfia, numele, prenumele, semnatura \ Должность, фамилия, имя, подпись
16. P re d a t m arfurile/activele interm ediarul 
(tra n sp o rta to ru l)::

Сдал товары/активы посредник (перевозчик)

Ftmctia, numele, prenumele , semnatura \ Должность, фамилия, имя, подпись

17. P rim it m arfurile/activele (serviciile) 
cum paratorul/beneficiarul:

Принял товары/активы (услуги) 
покупатель/получатель

contabil ALISA TURCAN Aplicata semnatura electronica de catre СитрагаШг\\Применена 
электронная подпись Покупателя 14.06.2022

Ftmctia, numele, prenumele , semnatura \ Должность, фамилия, имя, подпись
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FA C T U R A  n S C A L A
НАЛОГОВАЯ НАКЛАДНАЯ

Seria, N r.
Серия, № EAB000490748

18. Tim pul de sta^ionare a m ijiocului de tran sp o rt
Время простоя транспортного средства

O peralia
Операция

Z iua, luna, o ra , m inutele la
День, месяц, час, минуты

Sem natura
Подпись

Sosire
Прибытия

P lecare
Убытия

Stalionare
Простоя

In ca rca re
Погрузка

D escarcare
Разгрузка

19. R u ta  distanfa de tran sp o rt, km
Маршрут движения и расстояние перевозки, км

20 . Fo rm a de plata
Вид оплаты

21. M enliuni

Отметки

22. Calculul prestaliilor de tran sp o rt
Расчет транспортных услуг

4. D ocum ente anexate
Прилагаемые документы
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д \
MACREBUR'
The Plastic Road Company

MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830 
Issue date: 08 Jun 2021 Version: 1.0

SECTION 1: Identification of the substance/mixture and of the company/undertaking

1.1. Product identifier

Product form 
Trade name

Mixture
MRS

1.2. Reievant identified uses of the substance or mixture and uses advised against

1.2.1. Relevant identified uses
Main use category 
Function or use category

1.2.2. Uses advised against
No additional information available

Industrial use
Recycled polymer with activator

1.3. Details of the supplier of the safety data sheet

MacRebur Limited 
Units
Broomhouses Industrial Estate
Lockerbie
Dumfriesshire
DG11 2RZ
United Kingdom
T 01576 204318
info@macrebur.com - www.macrebur.com

1.4. Emergency telephone number

Emergency number 01576 204318 (business hours)

SECTION 2: Hazards identification

2.1. Classification of the substance or mixture

Classification according to GB CLP/ Regulation (EC) No. 1272/2008 [CLP]
Not classified

Adverse physicochemical, human health and environmental effects
To our knowledge, this product does not present any particular risk, provided it is handled in accordance with good occupational hygiene and safety 
practice.

2.2. Label elements

Labelling according to GB-CLP/Regulation (EC) No. 1272/2008 [CLP]
No labelling applicable

2.3. Other hazards

This substance/mixture does not meet the PBT criteria of REACH regulation, annex XIII 
This substance/mixture does not meet the vPvB criteria of REACH regulation, annex XIII

SECTION 3: Composition/information on ingredients

3.1. Substances

Not applicable

3.2. Mixtures

This mixture does not contain any substances to be mentioned according to the criteria of section 3.2 of REACH Annex I

06 June 2021 (Issue date) EN (English) vl.O 1/8
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MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 4: First aid measures

4.1. Description of first aid measures

First-aid measures after inhalation 
First-aid measures after skin contact 
First-aid measures after eye contact 
First-aid measures after ingestion

Remove person to fresh air and keep comfortable for breathing. 
Wash skin with plenty of water.
Rinse eyes with water as a precaution.
Call a poison center or a doctor if you feel unwell.

4.2. Most important symptoms and effects, both acute and deiayed

Symptoms/effects after inhalation 

Symptoms/effects after skin contact

Symptoms/effects after eye contact

Symptoms/effects after ingestion

: Material is not expected to present an inhalation hazard however inhalation of polymer fines 
may cause irritation to the respiratory tract, soreness in the nose and throat and coughing.

: Not expected to be irritating, sensitizing, photoallergenic or phototoxic when used as 
intended. Flot material can cause burns. DO NOT attempt to remove the material from skin. 
Removal could result in severe tissue damage. Seek medical attention for any burns.

: Product fines may cause mechanical irritation. Immediately flush polymer fines from eyes 
with water for 15 minutes. In case of contact with eyes, rinse immediately with plenty of 
water and seek medical advice.

: Not expected to present a significant ingestion hazard under anticipated conditions of 
normal use. If swallowed, do not induce vomiting: seek medical advice immediately and 
show this container or label.

4.3. Indication of any immediate medical attention and special treatment needed

Treat symptomatically.

SECTION 5: Firefighting measures

5.1. Extinguishing media

Suitable extinguishing media : Water fog. Dry powder. Foam. Carbon dioxide (C02).

5.2. Special hazards arising from the substance or mixture

Explosion hazard

Flazardous decomposition products in case of fire

: Accumulation of airborne dusts may present an explosion hazard in the presence of an 
ignition source.

: Toxic fumes may be released.

5.3. Advice for firefighters

Protective equipment for firefighters : Do not attempt to take action without suitable protective equipment. Self-contained 
breathing apparatus. Complete protective clothing.

SECTION 6: Accidental release measures

6.1. Personal precautions, protective equipment and emergency procedures

6.1.1. For non-emergency personnel
Emergency procedures

6.1.2. For emergency responders
Protective equipment

: Ventilate spillage area.

: Do not attempt to take action without suitable protective equipment. For further information 
refer to section 8: "Exposure controls/personal protection".

6.2. Environmental precautions

Avoid release to the environment.

6.3. Methods and material for containment and cleaning up

Methods for cleaning up 
Other information

: Mechanically recover the product.
: Dispose of materials or solid residues at an authorized site.

08 June 2021 (Issue date) EN (English) vl.O 2/8



MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

6.4. Reference to other sections

For further information refer to section 13.

SECTION 7: Handling and storage

7.1. Precautions for safe handiing

Additional hazards when processed 

Precautions for safe handling 

Hygiene measures

: Some dust may be generated when handling. Moreover, some vapours may be released 
upon heating.

: The end-user must take the necessary precautions (mechanical ventilation, respiratory 
protection, etc.) to protect employees from exposure (dust or vapour exposure).

: Do not eat, drink or smoke when using this product. Always wash hands after handling the 
product.

7.2. Conditions for safe storage, inciuding any incompatibiiities

Storage conditions : Store in a well-ventilated place. Keep cool.

7.3. Specific end use(s)

No additional information available

SECTION 8: Exposure controls/personal protection

8.1. Control parameters

8.1.1. National occupational exposure and biological limit values

MR8

United Kingdom - Occupational Exposure Limits

WEL TWA (OEL TWA) 10 mg/m^ Dust, inhalable dust

WEL TWA (OEL TWA) 4 mg/m^ Dust, respirable dust

Regulatory reference EH40/2005 (Fourth edition, 2020). HSE

8.1.2. Recommended monitoring procedures
No additional information available

8.1.3. Air contaminants formed
No additional information available

8.1.4. DNELand PNEC
No additional information available

8.1.5. Control banding
No additional information available

8.2. Exposure controls

8.2.1. Appropriate engineering controls 

Appropriate engineering controls:
Ensure good ventilation of the work station. If user operations generate dust or fumes ventilation measures should be used to keep the 
concentrations of airborne contaminates below the workplace exposure limits.

8.2.2. Personal protection equipment

Personal protective equipment:
Gloves.

08 June 2021 (Issue date) EN (English) vl.O 3/8



MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830 

Personal protective equipment symbol(s):

8.2.2.1. Eye and face protection 

Eye protection:
Safety glasses. Where excessive dust may result, wear goggles. When there is a risk of contact with the eyes, use safety goggles or other means of 
protection (face shield). If necessary, refer to national standards or to the EN 166 standard. Wear goggles and face shield if material is heated

8.2.2.2. Skin protection

Skin and body protection:
Wear suitable protective clothing

Hand protection:
In case of polymer handling or processing at elevated temperature or in molten state, use of proper thermally protective chemical resistant gloves is 
recommended

8.2.2.3. Respiratory protection 

Respiratory protection:
In case of hazardous fumes, wear autonomous breathing apparatus. A suitable respirator required when dust is generated

8.2.2.4. Thermal hazards
No additional information available

8.2.3. Environmental exposure controls

Environmental exposure controls:
Avoid release to the environment.

SECTION 9: Physical and chemical properties

9.1. Information on basic physicai and chemicai properties

Physical state 
Appearance 
Colour 
Odour
Odour threshold
pH
Relative evaporation rate (butylacetate=1)
Melting point
Freezing point
Boiling point
Flash point
Auto-ignition temperature 
Decomposition temperature 
Flammability (solid, gas)
Vapour pressure
Relative vapour density at 20 °C
Relative density
Density
Solubility
Partition coefficient n-octanol/water (Log Pow)
Viscosity, kinematic
Viscosity, dynamic
Explosive properties
Oxidising properties

Solid
Granulate.
Multicolour.
Odourless.
No data available 
No data available 
No data available 
No data available 
Not applicable 
No data available
> 370 °C Not applicable
> 380 °C Not applicable 
No data available
Non flammable.
No data available 
No data available 
No data available 
1.38 g/cm" (+-0,010) 
Insoluble in water.
No data available 
Not applicable 
No data available 
No data available 
No data available

9.2. Other information

Softening point : >100°C

08 June 2021 (Issue date) EN (English) vl.O 4/8



MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

SECTION 10: Stability and reactivity

10.1. Reactivity

The product is non-reactive under normal conditions of use, storage and transport.

10.2. Chemicai stabiiity

Stable under normal conditions.

10.3. Possibiiity of hazardous reactions

No dangerous reactions known under normal conditions of use.

10.4. Conditions to avoid

None under recommended storage and handling conditions (see section 7). Avoid temperature above 370°C.

10.5. incompatibie materiais

Strong oxidizing agents.

10.6. Hazardous decomposition products

Under normal conditions of storage and use, hazardous decomposition products should not be produced. During combustion a variety of 
hazardous, toxic or irritant gases, may be formed.

SECTION 11: Toxicological information

11.1. Information on toxicological effects

Acute toxicity (oral) Not classified
Acute toxicity (dermal) Not classified
Acute toxicity (inhalation) Not classified
Skin corrosion/irritation Not classified
Serious eye damage/irritation Not classified
Respiratory or skin sensitisation Not classified
Germ cell mutagenicity Not classified
Carcinogenicity Not classified
Reproductive toxicity Not classified
STOT-single exposure Not classified
STOT-repeated exposure Not classified
Aspiration hazard Not classified

MRS

Viscosity, kinematic Not applicable

SECTION 12: Ecological information

12.1. Toxicity

Ecology - general

Hazardous to the aquatic environment, short-term 
(acute)
Hazardous to the aquatic environment, long-term 
(chronic)

: The product is not considered harmful to aquatic organisms nor to cause long-term adverse 
effects in the environment.

: Not classified

: Not classified

12.2. Persistence and degradability

No additional information available

08 June 2021 (Issue date) EN (English) vl.O 5/8



MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

12.3. Bioaccumulative potential

No additional information available

12.4. Mobility in soil

No additional information available

12.5. Results of PBT and vPvB assessment

MRS

This substance/mixture does not meet the PBT criteria of REACH regulation, annex XIII

This substance/mixture does not meet the vPvB criteria of REACH regulation, annex XIII

12.6. Other adverse effects

No additional information available

SECTION 13: Disposal considerations

13.1. Waste treatment methods

Waste treatment methods : Dispose of contents/container in accordance with licensed collector’s sorting instructions.

SECTION 14: Transport information

In accordance with ADR / IMDG / 1АТА/ADN / RID

ADR IMDG lATA ADN RiD

14.1. UN number

Not applicable Not applicable Not applicable Not applicable Not applicable

14.2. UN proper shipping name

Not applicable Not applicable Not applicable Not applicable Not applicable

14.3. Transport hazard class(es)

Not applicable Not applicable Not applicable Not applicable Not applicable

14.4. Packing group

Not applicable Not applicable Not applicable Not applicable Not applicable

14.5. Environmental hazards

Not applicable Not applicable Not applicable Not applicable Not applicable

No supplementary information available

14.6. Special precautions for user

Overland transport
Not applicable

Transport by sea
Not applicable

Airtransport
Not applicable

Inland waterway transport
Not applicable

08 June 2021 (Issue date) EN (English) vl.O 6/8



MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Rail transport
Not applicable

14.7. Transport in bulk according to Annex II of Marpol and the IBC Code

Not applicable

SECTION 15: Regulatory information

15.1. Safety, health and environmental regulations/legislation specific for the substance or mixture

15.1.1. EU-Regulations
Contains no REACH substances with Annex XVII restrictions 
Contains no substance on the REACH candidate list 
Contains no REACH Annex XIV substances
Contains no substance subject to Regulation (EU) No 649/2012 of the European Parliament and of the Council of 4 July 2012 concerning the export 
and import of hazardous chemicals.
Contains no substance subject to Regulation (EU) No 2019/1021 of the European Parliament and of the Council of 20 June 2019 on persistent 
organic pollutants

15.1.2. National regulations
No additional information available

15.2. Chemical safety assessment

No chemical safety assessment has been carried out

SECTION 16: Other information

Abbreviations and acronyms

ADN European Agreement concerning the International Carriage of Dangerous Goods by Inland Waten/vays

ADR European Agreement concerning the International Carriage of Dangerous Goods by Road

ATE Acute Toxicity Estimate

BCF Bioconcentration factor

BLV Biological limit value

BOD Biochemical oxygen demand (BOD)

COD Chemical oxygen demand (COD)

DMEL Derived Minimal Effect level

DNEL Derived-No Effect Level

EC-No. European Community number

EC50 Median effective concentration

EN European Standard

lARC International Agency for Research on Cancer

lATA International Air Transport Association

IMDG International Maritime Dangerous Goods

LC50 Median lethal concentration

LD50 Median lethal dose

LOAEL Lowest Observed Adverse Effect Level

NOAEC No-Observed Adverse Effect Concentration

NOAEL No-Observed Adverse Effect Level

08 June 2021 (Issue date) EN (English) vl.O 7/8



MRS
Safety Data Sheet
according to UK REACH / Regulation (EC) No. 1907/2006 (REACH) with its amendment Regulation (EU) 2015/830

Abbreviations and acronyms

NOEC No-Observed Effect Concentration

OECD Organisation for Economic Co-operation and Development

CEL Occupational Exposure Limit

PBT Persistent Bioaccumulative Toxic

PNEC Predicted No-Effect Concentration

RID Regulations concerning the International Carriage of Dangerous Goods by Rail

SDS Safety Data Sheet

STP Sewage treatment plant

ThOD Theoretical oxygen demand (ThOD)

TLM Median Tolerance Limit

VOC Volatile Organic Compounds

CAS-No. Chemical Abstract Service number

N.O.S. Not Othen/vise Specified

vPvB Very Persistent and Very Bioaccumulative

ED Endocrine disrupting properties

Safety Data Sheet (SDS), EU

This information is based on our current knowledge and is intended to describe the product for the purposes of health, safety and environmental 
requirements only. It should not therefore be construed as guaranteeing any specific property of the product.

08 June 2021 (Issue date) EN (English) vl.O 8/8



MINISTERUL
MEDIULUI

AL REPUBLICII MOLDOVA 

AGENTIA DE MEDIU

МИНИСТЕРСТВО 
ОКРУЖАЮЩЕЙ СРЕДЫ 

РЕСПУБЛИКИ МОЛДОВА

АГЕНТСТВО 
ОКРУЖАЮЩЕЙ СРЕДЫ

MD-2005 mun.Chi^inau, str. Albisoara 38, Tel. (022) 820-770, E-mail: am@am.gov.md, Web: http://am.gov.md

Nr. 10/2245/2021 din 10.12.2021
La nr. 392 din 24.11.2021

SRL „DORSA GROUP" 
Ministernl Medinlni 

(copie)

Agentia de Media cu referire la solicitarea nr. 1-11/21 din 18.11.2021 a SRL „Dorsa 

Group" privind importul unui lot de produs MR8-adaos pentru asfalt pe baza de plastic 

reciclat (codul H S3902909099), parvenita de la Ministernl Medinlni inregistrata cu nr. 

3717/1 din 24.11.2021, Va relateaza urmatoarele.

Produsul Mac Rebur M R8, adaos pentru asfalt pe baza de plastic reciclat este un 

produs din rezultatul unui proces de productie si este considerat subprodus ce 

reprezinta un polimer reciclat cu activator, fabricat de compania „MacRebur” din 

Scotia.5

Potrivit prevederilor art. 5 alin. b) al Legii nr. 209/2016  privind deseurile, 

subprodusul/substanta poate fi utilizata direct, fara a fi supus unci alte prelucrari 

suplimentare decit cea prevazuta de practica industriala obi§nuita; utilizarea ulterioara 

este legala, in sensul ca substan(a sau obiectul indepline§te toate cerin(ele pertinente 

privind produc(ia, protec(ia mediului §i a sanata(ii populatiei pentru utilizarea specifica 

§i nu va produce efecte globale nocive asupra mediului sau a sanata(ii popula(iei.

Acest fapt este confirmat si de incercarile de laborator asupra unci probe -  amestec 

de beton asfaltic cu adaos de material reciclat M R8, prelevat de laboratorul CCIL 

INCERCOM IS (lucrarea stiintifica nr. 1 din 27.01.2021). In rezultatul examinarii 

probei s-a constatat ca, un procent optim de 10-15%  de adaos de MR8 care modifica 

proprietatile mixturii este in limitele stabilite de standardul SM EN 13108-1 Mixturi 

asfaltice. Specifica(ii pentru materiale. Partea 1: Betoane asfaltice si CP D .02.25 

Drumuri si poduri. Mixturi asfaltice executate la cald. Condi(ii tehnice de proiectare, 

preparare §i punere in opera a mixturilor asfaltice, pentru mixtura asfaltica tip BA  16.

Din cele expuse mai sus Agentia de Mediu considera posibila utilizarea in scop 

experimental a suprodusului ,,M ac Rebur M R8 polimer reciclat cu activator" in 

Republica Moldova in procesul de producere a amestecurilor de beton asfaltic cu 

conditia respectarii prevederilor Eegii Nr. 277 din 29.11.2018 privind substantele

mailto:am@am.gov.md
http://am.gov.md


chimice.

In acelasi timp, Agentia de Mediu sustine implementarea tehnologiilor moderne de 

valorificare a deseurilor de plastic, in conformitate cu Strategia nationala de gestionare 

a de§eurilor, avind la baza prevederile art. 3 §i 4 din Legea nr. 209/2014 privind 

deseurile, ceea ce va contribui la reducerea cantitatilor de plastic importat si prevenirea 

impactului anumitor produse din plastic asupra mediului, promovind astfel tranzitia 

catre о economic circulara.

Totodata, in scopul prevenirii poluarii cu plastic si alinierea la tendintele europene 

privind gestionarea durabila a deseurilor din plastic se propune ca valorificarea 

deseurilor din plastic sa fie realizata la sursa, care ar permite introducerea noilor 

tehnologii de prelucrare, in cazul planificarii amplasarii/construirii unci fabric! de 

producere in RM  a produsului sus mentionat, cu respectarea cadrului normativ national 

in domeniul protecbei mediului.

Reiesind din cele expuse, consideram benevita si oportuna implementarea 

tehnologiilor de valorificare a deseurilor din plastic, care se formeaza la noi in tara cu 

utilizarea celor mai bune tehnici disponibile, in conformitate cu actele normative 

mentionate.

Cu respect.

ТЧ • .L 1  • .L • .L • Dieitally signed by Gilca GavrilDirector adjunct mterimar Date 202112 lo 112122  e e t
Reason: MoldSign Signature 
Eoeation: Moldova

Gavril Gilca

Executor: Mariana Petreanu 
Tel: 022820-779,
E-mail: m_petreanu@am.gov.md

Document semnat electronic in conformitate cu Legea nr. 91 din 29.05.2014. 
Verificarea semnaturii poate fi realizata la adresa: https://msign.gov.md

mailto:m_petreanu@am.gov.md
https://msign.gov.md


R Lloyd's
Register

Current issue date: 6 May 2020
Expiry date: 5 May 2023
Certificate identity number: 10266333

Original approval(s): 
ISO 9001 - 6 May 2020

Certificate of Approvai
This is to certify that the Management System of:

MacRebur Limited
Units , Broomouses Industrial Estate, Lockerbie,, DG11 2RZ, Dumfries, United Kingdom 

has been approved by Lloyd's Register to the following standards:

ISO 9001:2015
Approval number(s): ISO 9001 -00025407

This certificate is valid only in association with the certificate schedule bearing the same number on which the locations applicable 
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European foreword

This document (EN 13108-1:2016) has been prepared by Technical Committee CEN/TC 227 "Road 
materials”, the secretariat of which is held by DIN.

This European Standard shall be given the status of a national standard, either by publication of an 
identical text or by endorsement, at the latest by December 2016, and conflicting national standards 
shall be withdrawn at the latest by March 2018.

Attention is drawn to the possibility that some of the elements of this document may be the subject of 
patent rights. CEN [and/or CENELEC] shall not be held responsible for identifying any or all such patent 
rights.

This document supersedes EN 13108-1:2006.

This document has been prepared under a mandate given to CEN by the European Commission and the 
European Eree Trade Association, and supports essential requirements of Regulation (EU) 
No 305/2011 for construction products (CPR).

Eor relationship with Regulation (EU) No 305/2011 see informative Annex ZA which is an integral part 
of this document

Compared with EN 13108-1:2006, the following changes have been made:

a) general, empirical and fundamental approaches have been merged into one list with different 
properties;

b) new properties introduced (saturation tensile stiffness conditioning test, low temperature 
properties, fracture toughness, friction after polishing);

c) additional optional sieves for the characterization of the grading;

d) for several properties additional categories are introduced;

e) possibility to define specific conditions in documents related to the application of the product;

f) CPR reference and new Annex ZA according CPR rules.

This European Standard is one of a series of standards as listed below:

— EN 13108-1, Bituminous mixtures — Material specifications — Part 1: Asphalt Concrete

— EN 13108-2, Bituminous mixtures — Material specifications — Part 2: Asphalt Concrete fo r  Very Thin 
Layers [BBTM]

— EN 13108-3, Bituminous mixtures — Material specifications — Part3: Soft Asphalt

— EN 13108-4, Bituminous mixtures — Material specifications — Part 4: Hot Rolled Asphalt

— EN 13108-5, Bituminous mixtures — Material specifications — Part 5: Stone Mastic Asphalt

— EN 13108-6, Bituminous mixtures — Material specifications — Part 6: Mastic Asphalt
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— EN 13108-7, Bituminous mixtures — Material specifications — Part 7; Porous Asphalt

— EN 13108-8, Bituminous mixtures — Material specifications — Part 8: Reclaimed Asphalt

— EN 13108-9, Bituminous mixtures — Material specifications — Part 9: Asphalt fo r  Ultra-Thin Layers 
(AUTL)

— EN 13108-20, Bituminous mixtures — Material specifications — Part 20: Type Testing

— EN 13108-21, Bituminous mixtures — Material specifications — Part 21: Factory Production Control

Annex A (normative) details the calculation of the penetration or the softening point in mixtures 
containing reclaimed asphalt from the penetrations or softening points of the added binder and the 
recovered binder from the reclaimed asphalt.

According to the CEN/CENELEC Internal Regulations, the national standards organizations of the 
following countries are bound to implement this European Standard: Austria, Belgium, Bulgaria, 
Croatia, Cyprus, Czech Republic, Denmark, Estonia, Einland, Eormer Yugoslav Republic of Macedonia, 
Erance, Germany, Greece, Hungary, Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Malta, 
Netherlands, Norway, Poland, Portugal, Romania, Slovakia, Slovenia, Spain, Sweden, Switzerland, 
Turkey and the United Kingdom.
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Introduction

The aim of this European Standard is to enable specification of Asphalt Concrete mixtures on a 
performance basis. In general, however, there are currently more empirical tests available to describe 
the mixtures. Depending on the experience with the combination of requirements in this European 
standard more or less degrees of freedom for the producer may be given.

This European Standard covers a large variety of materials for different applications, traffic and climate 
conditions. EN 13108-1 gives properties and listings of possible categories. It has to accommodate the 
road industry for all of Europe. Eor this reason the menu approach for properties has been chosen. The 
Tables represent categories that are required all over Europe. Eor this reason numerical values in 
Tables do not always obey statistical rules. Based on conditions of use specific properties and categories 
may be defined in documents related to the application of the product The categories defined in those 
documents need to take into account the reproducibility of the test when this is given in the appropriate 
test method.

Care should be taken to only select those tests which are relevant to the application of the asphalt and 
the use of the pavement and to avoid a combination of potentially conflicting requirements.
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1 Scope

This European Standard specifies requirements for mixtures of the mix group Asphait Concrete for use 
on roads, airfieids and other trafficked areas. Asphait Concrete is used for surface courses, binder 
courses, reguiating courses, and bases.

The mixtures of the mix group Asphait Concrete are produced on the basis of hot bitumen. Mixtures 
utiiizing bitumen emuision and bituminous materiais based on in situ recyciing are not covered by this 
standard.

This European Standard inciudes requirements for the seiection of the constituent materiais. it is 
designed to be read in conjunction with EN 13108-20 and EN 13108-21.

2 Normative references

The foiiowing documents, in whoie or in part, are normativeiy referenced in this document and are 
indispensabie for its appiication. Eor dated references, oniy the edition cited appiies. Eor undated 
references, the iatest edition of the referenced document (inciuding any amendments) appiies.

EN 1097-6, Tests fo r  mechanical and physical properties o f  aggregates — Part 6: Determination o f  
particle density and water absorption

EN 1426, Bitumen and bituminous binders — Determination o f  needle penetration

EN 1427, Bitumen and bituminous binders — Determination o f  the softening point — Ring and Ball 
method

EN 12591, Bitumen and bituminous binders — Specifications fo r  paving grade bitumens

EN 12697-3, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 3: Bitumen recovery: 
Rotary evaporator

EN 12697-8, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 8: Determination o f  void 
characteristics o f  bituminous specimens

EN 12697-12, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 12: Determination o f  the 
water sensitivity o f  bituminous specimens

EN 12697-13, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 13: Temperature 
measurement

EN 12697-16, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 16: Abrasion by studded 
tyres

EN 12697-22, Bituminous mixtures— Test methods fo r  hot mix asphalt — Part 22: Wheel tracking

EN 12697-24, Bituminous mixtures— Test methods fo r  hot mix asphalt — Part 24: Resistance to fatigue

EN 12697-25, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 25: Cyclic compression 
test

EN 12697-26, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 26: Stiffness

EN 12697-31, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 31: Specimen preparation 
by gyratory compactor
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EN 12697-34, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 34: Marshall test

EN 12697-41, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 41: Resistance to de-icing 
fluids

EN 12697-43, Bituminous mixtures— Test methods fo r  hot mix asphalt — Part 43: Resistance to fuel

EN 12697-44, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 44: Crack propagation by 
semi-circular bending test

EN 12697-45, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 45: Saturation Ageing 
Tensile Stiffness (SATS) conditioning test

EN 12697-46, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 46: Low temperature 
cracking and properties by uniaxial tension tests

EN 12697-49, Bituminous mixtures — Test methods fo r  hot mix asphalt — Part 49: Determination o f  
friction after polishing

EN 13043, Aggregates fo r  bituminous mixtures and surface treatments fo r  roads, airfields and other 
trafficked areas

EN 13108-4:2016, Bituminous mixtures — Material specifications — Part 4: Hot Rolled Asphalt

EN 13108-8, Bituminous mixtures — Material specifications — Part 8: Reclaimed asphalt

EN 13108-20:2016, Bituminous mixtures — Material specifications — Part 20: Type Testing

EN 13108-21, Bituminous mixtures — Material specifications — Part 21: Factory Production Control

EN 13501-1:2007+A1:2009, Fire classification o f  construction products and building elements — Part 1: 
Classification using data from  reaction to fire tests

EN 13924-1, Bitumen and bituminous binders — Specification fram ew ork fo r  special paving grade 
bitumen — Part 1: Hard paving grade bitumens

EN 13924-2, Bitumen and bituminous binders — Specification fram ew ork fo r  special paving grade 
bitumen — Part 2: Multigrade paving grade bitumens

EN 14023, Bitumen and bituminous binders — Specification fram ew ork fo r  polymer modified bitumens

EN ISO 11925-2, Reaction to fire tests — Ignitability o f  products subjected to direct impingement o f  flam e  
— Part 2: Single-flame source test (ISO 11925-2)

3 Terms, definitions, symbols and abbreviations

3.1 Terms and definitions

Eor the purposes of this document, the following terms and definitions apply.

3.1.1
pavement
structure, composed of one or more courses, to assist the passage of traffic over terrain
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3.1.2 
layer
element of a pavement laid in a single operation

3.1.3 
course
element of a pavement constructed with a single asphalt mixture 

Note 1 to entry: A course can be laid in one or more layers.

3.1.4
surface course
upper course of the pavement, which is in contact with the traffic

3.1.5
binder course
structural course of the pavement between the surface course and the base

3.1.6
regulating course
course of variable thickness applied to an existing course or surface to provide the necessary profile for 
a further course of consistent thickness

3.1.7 
base
main structural element of a pavement

Note 1 to entry: The base can be laid in one or more courses, described as "upper” base, 'lower” base.

3.1.8 
asphalt
homogenous mixture typically of coarse and fine aggregates, filler aggregate and bituminous binder 
which is used in the construction of a pavement

Note 1 to entry: Asphalt can include one or more additives to enhance the laying characteristics, performance
or appearance of the mixture.

3.1.9
natural asphalt
naturally occurring mixture of bitumen and finely divided mineral matter which is found in well- 
defined surface deposits and which is processed to remove unwanted components such as water and 
vegetable matter

Note 1 to entry: Natural asphalt is described in EN 13108-4.

3.1.10
Asphalt Concrete
asphalt in which the aggregate particles are continuously graded or gap-graded to form an interlocking 
structure

3.1.11
mix formulation
composition of a single mixture expressed as a target composition



BS EN 13108-1:2016
EN 13108-1:2016 (E)

Note 1 to entry: A target composition is expressed in one of two ways (see 3.1.12 and 3.1.13].

3.1.12
input target composition
expression of the mix formulation in terms of the constituent materials, the grading curve and the 
percentage of binder added to the mixture

Note 1 to entry: This will usually be the result of a laboratory mix design and validation.

3.1.13
output target composition
expression of the mix formulation in terms of the constituent materials and the mid-point grading and 
soluble binder content to be found on analysis

Note 1 to entry: This will usually be the result of a production validation.

3.1.14 
additive
constituent material that can be added in small quantities to influence specific properties of the mixture

Note 1 to entry: For example additives are used to influence the affinity of binder to aggregate, and the
mechanical properties when using inorganic and organic fibres and polymers. They are also used to influence the 
colour of the mixture.

3.1.15
conflicting requirements
combination of requirements or properties which are impracticable to fulfil in their entirety

Note 1 to entry: This can occur by combining specific requirements for the composition and constituent
materials together with more performance related tests. These are also relevant when two or more performance 
or test parameters are selected which measure similar properties using conflicting test methods resulting in a lack 
of clarity and consistency in the characteristics of the mixture.

3.1.16
premixed binder
bitumen which is blended on the site of the asphalt mixing plant, with an additive before or during the 
addition of the binder to the plant mixer, which in the case of a continuous plant, will be before or 
during the delivery of the binder to the mixing zone of the drier drum

3.1.17 
category
defined level of a property of an asphalt mixture

Note 1 to entry: The designation of a category is expressed with a symbol and a numerical value representing
the level.

EXAMPLE ^min 4 0 means that the minimum binder content shall be 4,0 %.

Note 2 to entry: Defined categories for each property are listed in EN 13108-1.

3.1.18 
class
range of levels defined by a minimum and a maximum value

10



BS EN 13108-1:2016
EN 13108-1:2016 (E)

3.2 Symbols and abbreviations

AC general designation of Asphalt Concrete

AC D designation of Asphalt Concrete followed by an indication of D, the upper sieve size of the 
aggregate in the mixture, in millimetres (mm)

EXAMPLE AC 6 Asphalt Concrete with an upper sieve size of the aggregate of 6 mm.

4 Requirements for constituent materials

4.1 General

Only constituent materials with established suitability shall be used. For all constituent materials the 
properties relevant to the performance of the mixture shall be made available.

The establishment of suitability shall result from one or more of the following:

— European Standard;

— European T echnical Assessment;

— specifications for materials based on a demonstrable history of satisfactory use in asphalt; evidence 
shall be based on research and/or the evidence of satisfactory practical use. In documents related 
to the application of the product details for the assessment of this proof may be defined.

There can be technical limitations regarding the future recycling possibilities. Also traceability of the 
nature of constituent materials can affect the potential for future recycling.

4.2 Binder

4.2.1 General

The binder shall be a paving grade bitumen, a polymer modified bitumen, a hard paving grade bitumen, 
a multigrade bitumen or a blend of one of them with natural asphalt The paving grade bitumen shall 
conform to EN 12591, the modified bitumen to EN 14023, the hard paving grade bitumen to 
EN 13924-1 and the multigrade bitumen to EN 13924-2. When natural asphalt is used, it shall conform 
to EN 13108-4:2016, Annex B.

Premixed binders that are not covered by EN 12591, EN 14023 or EN 13924-1 and EN 13924-2 may be 
used provided that information is given as stated in 4.1, and that the base bitumen is conforming to 
EN 12591, EN 14023 or EN 13924-1 and EN 13924-2. The use of these binders may be defined in 
documents related to the application of the product
4.2.2 Selection of binder

4.2.2.1 General

Depending on the conditions of use, the type and grade of bitumen and the amount and category of 
natural asphalt may be defined in documents related to the application of the product

The type and grade of the bitumen and the amount and category of natural asphalt shall be declared in 
the Type Test report

NOTE EN 14023 for modified bitumen is a framework for classification and is only meant to characterize the 
modified bitumen. The modified bitumen specifications are not performance based. The same applies to 
multigrade bitumen according to EN 13924-2.

11
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When an additive is used to lower the production temperature of the Asphalt Concrete and thereby 
changes relevant properties of the binder at temperatures representative for the climatic conditions in 
the place of use, evidence shall be provided to show what the influence of the additive is on the 
performance of the mix. This proof shall be based on research or evidence of satisfactory performance 
according to 4.1.
4.2.2.2 Surface courses with reclaimed asphalt

When using more than 10 % by mass of the total mixture of reclaimed asphalt from mixtures in which 
only paving grade bitumen has been used and when the binder added to the mixture is a paving grade 
bitumen and the grade of the bitumen is selected, the following requirements may be defined in 
documents related to the application of the product

The penetration and/or the softening point of the binder in the resulting mixture, calculated from the 
penetrations and/or the softening points of the added binder and the recovered binder from the 
reclaimed asphalt, shall meet the penetration and/or softening point requirements of the specified 
grade. The calculation shall be performed according to Annex A (normative). In some cases the binder 
of the reclaimed asphalt can be so hardened that a very soft bitumen has to be chosen to fulfil these 
requirements. In such cases an alternative grade to that calculated according to Annex A (normative) 
may be defined.

When using reclaimed asphalt from mixtures in which a modified bitumen and/or an additive has been 
used, and/or the mixture itself contains a modified bitumen or an additive, the amount of reclaimed 
asphalt may be limited in documents related to the application of the product to a maximum of 10 % by 
mass of the total mixture.

NOTE 1 The choice for this specification depends on the choice of requirements within this European Standard. 
For more performance designed mixes there might be no need to apply the pen and/or softening point rule. 
(However, the pen or softening point rule is only valid for paving grade bitumen.)

NOTE 2 When applying a recipe approach to the mixture, using too great a proportion of modified bitumen or 
additive could lead to an incorrect decision in respect to the addition of the new bitumen.

4.2.2.3 Regulating courses, binder courses and bases with reclaimed asphalt

When using more than 20 % by mass of the total mixture of reclaimed asphalt from mixtures in which 
only paving grade bitumen has been used and when the binder added to the mixture is a paving grade 
bitumen and the grade of the bitumen is selected, the following requirements may be defined in 
documents related to the application of the product

The penetration and/or the softening point of the binder in the resulting mixture, calculated from the 
penetrations and/or the softening points of the added binder and the recovered binder from the 
reclaimed asphalt, shall meet the penetration and/or softening point requirements of the selected 
grade. The calculation shall be executed according to Annex A (normative). In some cases the binder of 
the recovered asphalt can be so hardened that a very soft bitumen has to be chosen to fulfil these 
requirements. In such cases an alternative grade to that calculated according to Annex A (normative) 
may be defined.

When using reclaimed asphalt from mixtures in which a modified bitumen and/or an additive has been 
used, and/or the mixture itself contains a modified bitumen or an additive, the amount of reclaimed 
asphalt for regulating courses, binder courses and base courses may be limited in documents related to 
the application of the product to a maximum of 20 % by mass of the total mixture.

NOTE 1 The choice for this specification depends on the choice of requirements within this standard. For 
performance designed mixes there might be no need to apply the pen and/ or softening point rule. (However, the 
pen or softening point rule is only valid for paving grade bitumen).

12
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NOTE 2 When applying a recipe approach to the mixture, using too great a proportion of modified bitumen or 
additive could lead to an incorrect decision in respect to the addition of the new bitumen.

4.3 Aggregates

4.3.1 Coarse aggregate

Coarse aggregate shall conform to EN 13043 as appropriate for the intended use.

4.3.2 Fine aggregate

Fine aggregate shall conform to EN 13043 as appropriate for the intended use.
4.3.3 All-in aggregates

All-in aggregate shall conform to EN 13043 as appropriate for the intended use.
4.3.4 Added filler

Added filler shall conform to EN 13043 as appropriate for the intended use and may include materials 
such as cement, limestone and hydrated lime. Based on the experience in the place of use the type and 
amount of added filler may be defined in documents related to the application of the product

NOTE The expression "as appropriate for the intended use” in 4.3.1 to 4.3.4 means that the selection of the 
requirements and the particular category depends on a number of conditions. These conditions include traffic 
density, climatic conditions, the construction of the course in which the mixture will be used, and economic 
considerations.

4.4 Reclaimed asphalt

The use and the amount of reclaimed asphalt and the mix group and/or the courses from which the 
reclaimed asphalt has been or will be derived may be defined in documents related to the application of 
the product.

The properties of reclaimed asphalt declared in accordance with EN 13108-8 shall conform to 
requirements that may be selected appropriate for the intended use.

NOTE The expression "appropriate for the intended use” means that the selection of the requirements and 
the particular category depends on a number of conditions. These conditions include traffic density, climatic 
conditions, the construction of the course in which the mixture will be used, and economic considerations.

The upper sieve size D of the aggregate in the reclaimed asphalt shall not exceed the upper sieve size D 
of the mixture. The aggregate properties of the reclaimed asphalt or of the mixed aggregates from the 
reclaimed asphalt with the other aggregates shall fulfil the requirements for aggregate defined in 
documents related to the application of the mixture.

When required, the amount of reclaimed asphalt, the mix group and/or the courses from which the 
reclaimed asphalt has been or will be derived shall be declared in the Type Test report

4.5 Additives

The nature and properties of all additives shall be declared and they shall conform to the requirements 
referred to in 4.1. For specific applications and based on the experience in the place of use the amount 
of additives may be defined in documents related to the application of the product

NOTE Chemical and organic additives can be used for example, to reduce production temperatures by 
influencing the viscosity of the binder. This might have an effect on other relevant mixture properties.
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5 Requirements for the mixture

5.1 General

The mix formulation shall be declared in the Type Test report according to EN 13108-20, including:

— the target percentages passing the specified sieves. The target grading shall be declared for the 
sieves as defined in 5.2.2.1 or 5.2.2.2;

— the target binder content and where relevant, the binder content from reclaimed asphalt and/or 
binder content in natural asphalt;

— and the percentage(s) of additive(s).

The target binder content comprises the total of added binder (including any additives in solution in the 
binder), binder in reclaimed asphalt and binder in natural asphalt

At the target composition the mixture shall conform to the appropriate requirements in accordance 
with this European Standard.

The test results in accordance with EN 13108-20:2016, 7.5, shall be made available.

5.2 Composition, grading, binder content

5.2.1 Composition

The grading shall be expressed in percentages by mass of total aggregate. The binder and additive 
content shall be expressed in percentages by mass of the total mixture. The percentages passing the 
sieves, with the exception of the sieve 0,063 mm shall be expressed to 1 %. The binder content, the 
percentage passing sieve 0,063 mm and any additive content shall be expressed to 0,1 %. Where 
appropriate the additive content shall be expressed to 0,01 %.
5.2.2 Grading

5.2.2.1 General grading requirements

The requirements for the overall grading limits of the target composition are given in Tables 1 and 2 for 
the sieves 1,4 D, D, 2 mm and 0,063 mm. The target composition shall be within these overall limits. See 
also 5.6 for conflicting requirements.

The sieves to be used shall be either basic sieve set plus set 1 or basic sieve set plus set 2, according to 
EN 13043. A combination of sieve sizes from set 1 and set 2 shall not be permissible.

The target grading according to 5.1 shall be declared for the sieves 1,4 D, D, 2 mm and 0,063 mm, as a 
minimum. In documents related to the application of the product it may be defined that the target 
grading shall be further declared for a maximum of three characteristic sieves between D and 2 mm and 
a maximum of three characteristic sieves between 2 mm and 0,063 mm.

NOTE When this approach is chosen there are no further prescribed requirements for the grading on any 
other characteristic sieves (see also 5.6 for conflicting requirements).

When required to be declared, those characteristic sieves shall be chosen from the lists identified in 
5.2.2.2.
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Table 1 — General grading requirements of target composition — Basic sieve set plus set 1

D 4 5 (5 ,6 ) 8 1 1  (1 1 ,2 ) 1 6 2 2  (2 2 ,4 ) 3 2  (3 1 ,5 )

Sieve
mm

P e rc e n ta g e  p assin g  b y m ass

1,4 100 100 100 100 100 100 100

D g o to  100 g o to  100 g o to  100 go to 100 go to 100 g o to  100 g o to  100

2 50 to 85 15 to 72 10 to 72 10 to 60 10 to 50b 10 to 50b 10 to 65

0,063 5,0 to 17,0 2,0 to 15,0 2,0 to 13,0 2,0 to 12,0 0 to 12,0 0 to 11,0 0 to 11,0

^ Where the sieve calculated as 1,4 D  is not an exact number in the basic set plus set 1 series then the next nearest sieve in the set shall be 
adopted.

For application on airfields the maximum percentage passing 2 mm may be increased to 60 %.

Table 2 — General grading requirements of target composition — Basic sieve set plus set 2

D 4 6  (6 ,3 ) 8 1 0 1 2  (1 2 ,5 ) 1 4 1 6 2 0 3 2  (3 1 ,5 )

Sieve
mm

P e rc e n ta g e  p assin g  b y m ass

1,4 100 100 100 100 100 100 100 100 100

D g o to  100 go to 100 g o to  100 g o to  100 g o to  100 g o to  100 go to 100 go to 100 g o to  100

2 50 to 85 15 to 72 10 to 72 10 to 60 10 to 55 10 to 50b 10 to 50b 10 to 50b 10 to 65

0,063 5,0 to 17,0 2,0 to 15,0 2,0 to 13,0 2,0 to 12,0 2,0 to 12,0 0 to 12,0 0 to 12,0 0 to 11,0 0 to 11,0

^ Where the sieve calculated as 1,4 D is not an exact number in the basic set plus set 2 series then the next nearest sieve in the set shall be 
adopted.

For application on airfields the maximum percentage passing 2 mm may be increased to 60 %.

5.2.2.2 Grading envelope

The grading requirements as given in 5.2.2.1 may further be defined in documents related to the 
application of the product, (see 5.6 for conflicting requirements). When required, the grading 
requirements for the target composition shall be expressed in terms of a grading envelope by selection 
of maximum and minimum values for the percentages passing the sieves 1,4 D; D; a characteristic sieve 
between D and 2 mm, 2 mm, a characteristic sieve between 2 mm and 0,063 mm and 0,063 mm.

D and the characteristic sieve between D and 2 mm shall be selected from the following sieves:

— basic sieve setplus set 1: 4 mm; 5,6 mm; 8 mm; 11,2 mm; 16 mm; 22,4 mm, 31,5 mm;

— basic sieve setplus set 2: 4 mm; 6,3 mm; 8 mm; 10 mm; 12,5 mm; 14 mm; 16 mm; 20 mm, 31,5 mm.

The characteristic sieve between 2 mm and 0,063 mm shall be selected from the following sieves: 
1 mm; 0,5 mm; 0,25 mm and 0,125 mm.

When defined in documents related to the application of the product, the requirements for the grading 
envelope may also include the percentages passing a maximum of two additional characteristic sieves 
between D and 2 mm and a maximum of two additional characteristic sieves between 2 mm and 
0,063 mm, selected from the same list of sieves as for the characteristic sieves.

The target composition of the mixture shall be within this grading envelope. The ranges between the 
maximum and minimum values for the grading envelope shall be selected as a single value within the
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given limits from Table 3. The percentage passing the sieves D, 2 mm and 0,063 mm, of the selected 
grading envelope shall not exceed the maximum and minimum values in Table 1 or Table 2.

Table 3 — Ranges between maximum and minimum percentage vaiues for the seiected grading
enveiope

Sieve
mm

Ranges for grading enveiope

D 10

Characteristic sieve between D and 2 10 to 30a

Any additional characteristic sieves between D and 2 10 to 30a

2 5 to 25a

Characteristic sieve between 2 and 0,063 4 to 25a

Any additional characteristic sieves between 2 and 0,063 4 to 25a

0,063 2,0 to 12,0a

^ Value to be selected within the given minimum and maximum value (both included].

In the case of a single point target grading meeting the requirements of Table 1 or Table 2, the use of the 
minimum range values in Table 3 is not required.

5.2.3 Minimum binder content

The minimum binder content may be defined in documents related to the application of the product and 
shall be selected to the nearest 0,1 %, between values of 3,0 % and 8,0 % for a mixture in which the 
aggregate density is assumed to be equal to 2,65 Mg/m^.

The selected minimum binder content shall be expressed as Bniinx 
content in %.

where x is the minimum binder

The minimum binder content of the mixture shall be corrected by multiplying by the factor: 

2,650a  = -
P

(1)

where

p is the weighted mean of the particle density of the aggregates at the target grading, in 
megagrams per cubic metre (Mg/m^), determined according to EN 1097-6

The appropriate particle density according to EN 1097-6 shall be declared in the type test report

NOTE For normal weight aggregates with water absorption less than about 1,5 % the pre-dried particle 
density method as defined in EN 1097-6 :2013, Annex A, is applicable for aggregates passing the 63 mm test sieve 
and retained on the 0,063 mm test sieve. EN 1097-6 :2013, Annex G, is applicable to aggregates passing the 
31,5 mm test sieve including the 0/0 ,063  mm size fraction.

Based on experience in the place of use for certain specific aggregates with particular granulometric 
characteristics the corrected minimum binder content may be adjusted appropriately. The adjustment 
shall be defined in documents related to the application of the product
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5.3 Properties

5.3.1 Specimens

For application of this European Standard specimens shall be in accordance with EN 13108-20:2016, 
6.5.

5.3.2 Void content requirements

5.3.2.1 Void content

The range of categories of minimum and maximum void contents is defined in Table 4.

The void content shall be determined in accordance with EN 12697-8 using the conditions defined in 
EN 13108-20:2016, D.2. The compaction of test specimens shall be selected from EN 13108-20:2016, 
Table C.l.

in documents related to the application of the product, categories or classes for the void content may be 
defined when appropriate as maximum and minimum categories selected from Table 4.
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Table 4 — Void content, Vj^jn and/or V,max

Void content
%

Minimum void content
%

Maximum void 
content %

Category
^̂ min

Category
^̂ max

0,5 ^̂ min 0,5 -

1,0 ^̂ min 1,0 -

1,5 ^min 1,5 -

2,0 ^̂ min 2,0 ^̂ max 2,0

2,5 ^min 2,5 ^̂ max 2,5

3,0 ^̂ min 3,0 ^̂ max 3,0

3,5 ^̂ min 3,5 ^̂ max 3,5

4,0 ^̂ min 4,0 ^̂ max 4,0

4,5 ^̂ min 4,5 ^̂ max 4,5

5,0 ^̂ min 5,0 ^̂ max 5,0

5,5 ^̂ min 5,5 ^̂ max 5,5

6,0 ^̂ min 6,0 ^̂ max 6,0

6,5 - ^̂ max 6,5

7,0 - ^̂ max 7,0

8,0 - ^̂ max 8,0

9,0 - ^̂ max 9,0

10,0 - ^̂ max 10,0

11,0 - ^̂ max 11,0

12,0 - ^̂ max 12,0

13,0 - ^̂ max 13,0

14,0 - ^̂ max 14,0

No requirement ^̂ min NR ^̂ max NR

5.3.2.2 Voids filled with binder

The percentage of voids filled with binder shall be determined according EN 12697-8 using the 
conditions defined in EN 13108-20:2016, D.2, based on the samples prepared and tested according to 
5.З.2.1.
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The range of categories of minimum and maximum percentage of voids filled with binder is defined in 
Tables 5 and 6. In documents related to the application of the product categories for the minimum and/ 
or maximum percentage of voids filled with binder selected from Tables 5 and 6 may be defined.

Table 5 — Minimum voids fiiied with binder, EFBmjn

Minimum voids fiiied with binder
%

Category
VFBmin

50 1^^®тт50

55 ^^^^min 5 5

60 ^^^Vin 60

65 ^^^^min 65

70 t^^^min 70

72 ^^^Vin 72

75 t^^^min 75

78 ^^^Vin 78

82 t^^^min 82

85 t^^^min 85

88 ^^^^min 88

No requirement NR
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Table 6 — Maximum voids filled with binder, l^fBniax

Maximum voids filled with binder
%

Category
VFBmax

50 50

53 ^^^^max 53

56 ^^^^max 56

59 ^^^^max 59

62 ^^^^max 62

65 ^^^^max 65

68 ^^^^max 68

71 ^^^^max 71

74 ^^^^max 74

77 ^^^^max 77

80 ^^^^max 80

83 ^^^^max 83

86 ^^^^max 86

89 ^^^^max 89

93 ^^^^max 93

97 ^^^^max 97

No requirement ^^^^max NR

5.3.2.3 Voids in mineral aggregate

The percentage of voids in mineral aggregate shall be determined according to EN 12697-8 using the 
conditions defined in EN 13108-20:2016, D.2, based on the samples prepared and tested according to 
5.3.2.1.

The range of categories of minimum percentage of voids in mineral aggregate is defined in Table 7.

In documents related to the application of the product, categories for the minimum percentage of voids 
in mineral aggregate selected from Table 7 maybe defined.
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Table 7 — Minimum voids in mineral aggregate,

Minimum voids in mineral aggregate Category
% VM^min

8 8

10 ^'W^minlO

12 ^'W^minl2

14 14

16 ^'W^minlb

18 ^^W^minlS

No requirement NR

5.3.2.4 Void content at 10 gyrations

The minimum void content after 10 gyrations shall be determined in accordance with EN 12697-31 
using the conditions defined in EN 13108-20:2016, D.2.

The range of categories of minimum void content after compaction by 10 gyrations is defined in Table 8.

In documents related to the application of the product, categories for the minimum void content at 10 
gyrations selected from Table 8 may be defined.

Table 8 — Minimum void content at 10 gyrations,

Minimum void content at 10 gyrations Category
% VlOGmin

9,0 ^^^^^min 9,0

11,0 t^^^^^minll,0

14,0 ^^^^^minl4,0

No requirement ^^^^^min NR

5.3.3 Water sensitivity

The water sensitivity expressed as an Indirect Tensile Strength Ratio or Compression strength ratio 
shall be determined in accordance with EN 12697-12 using the conditions defined in 
EN 13108-20:2016, D.3.

The range of categories of water sensitivity of specimens is defined in Table 9.

In documents related to the application of the product, categories for the minimum water sensitivity 
selected from Table 9 may be defined.
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Table 9 — Minimum water sensitivity, or i/Cmin

Minimum Water sensitivity
%

Category
/T5Rmin

Category
V^min

90 /TSRmin90 '7^min90

85 /TSRmin85 '/^min85

80 /TSRminSO '7^min80

75 /TSRmin75 '/Cmin75

70 /TSRmin70 '/Cmin70

65 /TSRmin65 '/^minbS

60 /TSRmin60 '/^minbO

No requirement /TSRminNR 7^minNR

5.3.4 Resistance to abrasion by studded tyres

The resistance to abrasion by studded tyres shall be determined in accordance with EN 12697-16, 
method A using the conditions defined in EN 13108-20:2016, D.4.

The range of categories of resistance to abrasion by studded tyres of specimens is defined in Table 10.

In documents related to the application of the product, categories for resistance to abrasion by studded 
tyres selected from Table 10 may be defined.

Table 10 — Maximum abrasion value, АЬгд

Maximum abrasion value 
ml

Category
max

20 ^brp^ max20

24 ^brp^ max24

28 ^brp^ max28

32 ^brp^ max32

36 max36

40 max40

45 ^brp^ max45

50 maxSO

No requirement NR
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5.3.5 Resistance to permanent deformation

5.3.5.1 Permanent deformation by wheei-tracking test

The resistance to permanent deformation, in terms of rut depth and wheel-tracking slope, shall be 
determined in accordance with EN 12697-22 using the conditions defined in EN 13108-20:2016, D.6.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The ranges of categories of resistance to permanent deformation of specimens are defined in one of the 
Tables 11,12,13 or 14. A combination of a requirement from Table 13 and Table 14 is not allowed.

in documents related to the application of the product, categories for the resistance to permanent 
deformation selected from Tables 11,12,13 or 14 may be defined.

Table 11 — Large size device^, 
maximum proportionai rut depth, Рщах

Large size device^, 
maximum proportionai rut depth

%

Category
^max

5,0 ^max5,0

7,5 ^max7,5

10,0 ^maxl0,0

15,0 ^maxl5,0

20,0 ^max20,0

No requirement ^max NR

^ For designed axle loads > 13 Mg.
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Table 12 — Small size device^,
procedure B, conditioning in air, maximum wheel tracking slope,

Small size device^, 
procedure B, conditioning in 
air, maximum wheel tracking 

slope
mm per 10^ load cycle

Category
max

0,03 max 0,03

0,04 ^T’-̂ ’aIR max 0,04

0,05 ^T’-^AIRmax 0,05

0,06 ^T’-^AIRmax 0,06

0,07 ^T’-̂ ’AIRmax 0,07

0,08 ^T’-^AIRmax 0,08

0,09 ^T’-̂ ’aIR max 0,09

0,10 ^T’-̂ ’AIRmax 0,10

0,15 ^T’-^AIRmax 0,15

0,30 ^T’-̂ ’AIRmax 0,30

0,40 ^T’-̂ ’aIR max 0,40

0,50 ^T’-^AIRmax 0,50

0,60 ^T’-̂ ’aIR max 0,60

0,80 ^T’-̂ AIR max 0,80

1,00 ^T’-̂ AIR max 1,00

No requirement ^T’-̂ ’aIR max NR

^ For designed axle loads < 13 Mg.
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Table 13 — Small size device^,
procedure B, conditioning in air, maximum proportional rut depth, PROa ir  max

Small size device^, 
procedure B, conditioning in air, 

maximum proportional rut depth
%

Category 
PPDair max

3,0 ™^AIRmax3,0

4,0 PRD a ir  max 4,0

5,0 PRD a ir  max 5,0

6,0 PRD a ir  max 6,0

7,0 ™^AIRmax7,0

9,0 ™^AIRmax9,0

11,0 P^^AIR max 11,0

13,0 P ^ ^ IR  max 13,0

16,0 P^^AIR max 16,0

20,0 P^^AIR max 20,0

25,0 P ^ ^ IR  max 25,0

No requirement P^^AIR max NR

^ For designed axle loads < 13 Mg.
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Table 14 — Small size device^,
procedure B, conditioning in air, maximum rut depth, ROa ir  max

Small size device^, 
procedure B, conditioning in 

air, maximum rut depth 
mm

Category 
^^AIR max

1,0 ^^AIR max 1,0

1,5 ^^AIR max 1,5

2,0 ^ % IR  max 2,0

2,5 ^^AIR max 2,5

3,0 ^^AIR max 3,0

3,5 ^ % IR  max 3,5

4,0 ^^AIR max 4,0

4,5 ^^AIR max 4,5

5,0 ^^AIR max 5,0

5,5 ^^AIR max 5,5

6,5 ^^AIR max 6,5

7,0 ^^AIR max 7,0

8,0 ^^AIR max 8,0

9,0 ^ % IR  max 9,0

10,0 ^^AIR max 10,0

No requirement ^ % IR  max NR

^ For designed axle loads < 13 Mg.

5.3.5.2 Resistance to permanent deformation in tri-axial compression test

The resistance to permanent deformation, in terms of the creep rate in tri-axial compression,/(., shall be 
determined in accordance with EN 12697-25 using the conditions defined in EN 13108-20:2016, D.7.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content.

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The range of categories of resistance to permanent deformation of specimens is defined in Table 15.

In documents related to the application of the product, categories for the resistance to permanent 
deformation selected from Table 15 may be defined.
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Table 15 — Maximum creep rate,/c

Maximum creep rate/^ 
M icrostrain/loading cycle

Category
/с т а х

0,2 /с max 0,2

0,4 /с max 0,4

0,6 /с max 0,6

0,8 /с max 0,8

1,0 /с max 1,0

1,2 /с max 1,2

1,4 /с max 1,4

1,6 /с max 1,6

2,0 /с max 2,0

4,0 /с max 4,0

6,0 /с max 6,0

8,0 /с max 8,0

10,0 /с max 10,0

12,0 /с max 12,0

14,0 /с max 14,0

16,0 /с max 16,0

No requirement /с max NR

5.3.6 Stiffness

The stiffness shall be determined in accordance with EN 12697-26 using the conditions defined in 
EN 13108-20:2016, D.8.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l, where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content.

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The ranges of categories of stiffness are defined in Table 16 and/or Table 17.

In documents related to the application of the product categories or classes for the stiffness, selected 
from Table 16 and/or Table 17 maybe defined.
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Table 16 — Minimum stiffness,

Minimum stiffness 
MPa

Category
■ ^min

21 000 •̂ min 21 000

17 000 •̂ min 17 000

14 000 •^minll 000

11 000 •̂ min 11 000

9 000 •̂ min 9 000

7 000 •̂ min 7 000

5 500 •̂ min 5 500

4 500 •̂ min 4 500

3 600 •̂ min 3 600

2 800 •̂ min 2 800

2 200 •̂ min 2 200

1 800 •̂ min 1 800

1 500 •̂ min 1 500

No requirement •̂ min NR

Table 17 — Maximum stiffness,

Maximum stiffness 
MPa

Category
■ ^max

30 000 •̂ max 30 000

25 000 •̂ max 25 000

21 000 •̂ max 21 000

17 000 •̂ max 17 000

14 000 •̂ max 14 000

11 000 •̂ max 11 000

9 000 •̂ max 9 000

7 000 •̂ max 7 000

No requirement •̂ max NR

28



BS EN 13108-1:2016
EN 13108-1:2016 (E)

5.3.7 Resistance to fatigue

The resistance to fatigue shall be determined in accordance with EN 12697-24 using the conditions 
defined in EN 13108-20:2016,0.9.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content.

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The ranges of categories of resistance to fatigue are defined in Table 18 and Table 19. A combination of 
a requirement from Table 18 and Tablel9 is notallowed.

in documents related to the application of the product categories for the resistance to fatigue, selected 
from Table 18 or Table 19 may be defined.

Table 18 — Minimum resistance to fatigue, eg-min

Minimum resistance to fatigue Category
m icrostrain ^6-min

310 ^6-min 310

260 ^6-min 260

220 ^6-min 220

190 ^6-min 190

160 ^6-min 160

130 ^6-min 130

115 ^6-min 115

100 ^6-minlOO

90 ^6-min 90

80 ^6-min 80

70 ^6-min 70

60 ^6-min 60

50 ^6-min 50

No requirement ^6-minNR
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Table 19 — Resistance to fatigue, Л^щасго min

Minimum load cycle number 
until macro crack formation

Minimum load cycle number 
until macro crack formation Category

for Дг = 0 ,1  % o for Л е = 0 ,0 5  % o ^macro min

3 000 30 000 ^macro min 3/30

5 000 60 000 ^macro min 5/60

9 000 100 000 ^macro min 9/100

15 000 200 000 ^macro min 15/200

25 000 400 000 ^macro min 25/400

45 000 800 000 ^macro min 45/800

No requirement No requirement ^macro min NR

5.3.8 Saturation Ageing Tensile Stiffness conditioning test (Mixture SATS Durability index)

The Mixture SATS Durability Index shall be determined in accordance with EN 12697-45 using the 
conditions defined in EN 13108-20:2016, D.17.

The range of categories of Mixture SATS Durability Index of test specimens is defined in Table 20.

In documents related to the application of the product categories for the Mixture SATS Durability Index, 
selected from Table 20 may be defined.

Table 20 — Mixture SATS Durability index,

Mixture SATS Durability index
%

Category
MD/min

100 W^WnlOO

90 W ^ V n 9 0

80 WO^min 80

70 W^^min 70

60 ^^^min 60

No requirement WD/min NR

5.3.9 Low temperature properties

The maximum failure temperature shall be determined in accordance with EN 12697-46 Thermal 
Stress Restrained Specimen Test (TSRST), using the conditions defined in EN 13108-20:2016, D.18.
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The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content.

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The range of categories of maximum failure temperature of specimens is defined in Table 21.

In documents related to the application of the product categories for the maximum failure temperature 
selected from Table 21 may be defined.

Table 21 — Maximum failure temperature,

Maximum failure temperature 
°C

Category
7’5f?57’j|.,ax

-15,0 TSRSTj^ax -15,0

-17,5 -17,5

- 2 0 , 0 TSRSTj^ax - 2 0 , 0

-22,5 -22,5

-25,0 TSRSTj^ax -25,0

-27,5 TSRSTj^ax -27,5

-30,0 -30,0

No requirement TSRSTj^ax NR

5.3.10 Fracture toughness

The fracture toughness shall be determined in accordance with EN 12697-44 using the conditions 
defined in EN 13108-20:2016, D.19.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l, where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The range of categories of fracture toughness of specimens is defined in Table 22.

In documents related to the application of the product categories for the minimum fracture toughness 
selected from Table 22 may be defined.
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Table 22 — Minimum fracture toughness, K\q

Minimum fracture toughness Category
N/mm^'^ ^Ic min

10 ^Ic minlO

15 ^Ic minis

20 ^Ic min20

25 ^Ic min25

30 ^Ic min30

35 min35

40 min40

45 ^Ic min45

50 ^Ic minSO

55 ^Ic min55

No requirement ^Ic minNR

5.3.11 Friction after polishing

The minimum friction after polishing shall be determined in accordance with EN 12697-49 using the 
conditions defined in EN 13108-20:2016, D.20.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l, where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content.

The void content of the specimens shall be specified in accordance with EN 13108-20:2016, D.2.

The range of categories of minimum friction after polishing of specimens is defined in Table 23.

In documents related to the application of the product categories for the minimum friction after 
polishing selected from Table 23 may be defined.
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Table 23 — Minimum friction after polishing,

Minimum friction after polishing
Category
fAPr„U,

0,30 ■̂ ^Pmin30

0,32 ■̂ ^Pmin32

0,34

0,36 ^-^^ттЗб

0,38

0,40 ^■ ^^min40

0,42 ^-^^т1п42

0,44 ^-^^т1п44

0,46 ^'^^min46

0,48

0,50 ^-^^minSO

No requirement ■̂ ^^minNR

5.3.12 Coating and homogeneity

The material when discharged from the mixer shall be homogenous in appearance with the aggregate 
completely coated with binder, and there shall be no evidence of balling of fine aggregate.
5.3.13 Reaction to fire

Where subject to regulation, the manufacturer shall declare the reaction to fire class according to 
EN 13501-1:2007+A1:2009, Table 2, according to the testmethod EN ISO 11925-2.

5.3.14 Marshall values for application on airfields

The Marshall values for application on airfields shall be determined according to EN 12697-34 using the 
conditions defined in EN 13108-20:2016, D.IO.

The ranges of categories of Marshall Stability (MS), the Marshall Elow (E) and the Marshall Quotient (Q), 
are defined in Tables 24, 25, 26 and 27 respectively. Eor Marshall Elow a minimum and maximum value 
may be selected, the range shall be at least 2 mm.

In documents related to the application of the product categories for the Marshall values selected from 
Tables 24, 25, 26 and 27 maybe defined.
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Table 24 — Minimum Marshall Stability,

Minimum Marshall Stability 
kN

Category
■̂ ^min

12,5 12,5

10,0 10,0

7,5 7,5

5,0 5,0

2,5 2,5

No requirement NR

Table 25 — Maximum Marshall Stability, M5j^gx

Maximum Marshall 
Stability 

kN

Category
■̂ ^max

22,5 ^•^max 22,5

20,0 ^•^max 20,0

17,5 ^•^max 17,5

15,0 ^•^max 15,0

12,5 ^•^max 12,5

10,0 ^•^max 10,0

7,5 ^•^max 7,5

No requirement NR
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Table 26 — Marshall Flow, F

Marshall Flow 
mm

Category
F

1,0 ^1,0

1,5 ^1,5

2,0 ^2,0

3,0 ^3,0

4,0 ^4,0

5,0 ^5,0

8,0 ^8,0

No requirement ^NR

Table 27 — Minimum Marshall Quotient, Qmjn

Minimum Marshall Quotient 
kN/mm

Category
Qmin

4,0 <?min 4,0

3,5 *?min 3,5

3,0 *2min 3,0

2,5 *?min 2,5

2,0 <2min 2,0

1,5 *2min 1,5

1,0 <2min 1,0

No requirement <2min NR

5.3.15 Resistance to fuel for application on airfields

The resistance to fuel for application on airfields shall be determined according EN 12697-43 using the 
conditions defined in EN 13108-20:2016, D .ll.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content

The range of categories of resistance to fuel of specimens is defined in Table 28.

In documents related to the application of the product categories for the resistance to fuel for 
application on airfields selected from Table 28 may be defined.
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Table 28 — Resistance to fuel, maximum loss of mass,

Resistance to fuel, maximum loss 
of mass 

%

Category
^^max

6 ^'max6

7 ^'max7

8 ^'max8

9 ^'max9

10 ^'maxl 0

11 ^'maxl 1

12 ^'maxl 2

13 ^'maxl 3

14 ^'maxl4

15 ^'maxl 5

No requirement ^'maxNR

5.3.16 Resistance to de-icing fluid for application on airfields

The resistance to de-icing fluids for application on airfields shall be determined according EN 12697-41 
using the conditions defined in EN 13108-20:2016, D.12.

The compaction of test specimens shall be selected from EN 13108-20:2016, Table C.l, where the range 
between the upper and lower limits selected shall be 2 % based on compaction degree and 3 % based 
on void content

The range of categories of resistance to de-icing fluid of specimens is defined in Table 29.

In documents related to the application of the product categories for the resistance to de-icing fluid for 
application on airfields selected from Table 29 may be defined.

Table 29 — Minimum retained strength,

Minimum retained strength
%

Category
^min

100 /^minlOO

85 ^min85

70 /^min70

55 ^min55

No requirement /^minNR
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5.4 Temperature of the mixture

The maximum temperature requirements are intended to protect the integrity of the mixture. The 
maximum temperature applies at any place in the plant and shall be declared.

When using paving grade binder or hard grade binder, the maximum temperature, measured according 
to EN 12697-13, shall not exceed the limits given in Table 30.

Table 30 — Maximum temperature of the mixture

Grade of binder Maximum temperature 
°C

10/20, 15/25,20/30 200

30/45 195

35/50, 40/60 190

50/70, 70/100 180

100/150 170

160/220 165

250/330, 160

330/430 155

When using modified bitumen, multigrade bitumen, additives or premix bitumen, different maximum 
temperatures may be applicable. These shall then be documented and declared.

The minimum temperature of the mixture at delivery shall be declared. Depending on local conditions 
and for specific application the minimum temperature, measured according to EN 12697-13, may be 
defined in documents related to the application of the product

5.5 Regulated dangerous substances

When required, products covered by this standard shall comply with relevant regulations on regulated 
dangerous substances in force in the intended place of use.

In the absence of International or European test methods, manufacturers shall verify and declare the 
release of dangerous substances in accordance with provisions applicable in the intended place of use 
of the product

NOTE An informative database of European and national regulations on dangerous substances is available at 
the Construction website on EUROPA (accessed through http://ec.europa.eu/enterprise/construction/cpd-ds].

5.6 Conflicting requirements

The overall quality of an Asphalt Concrete mixture can be covered by different combinations of 
requirements,. The selection of requirements and the appropriate values shall be such that conflicting 
requirements are prevented.

Tо prevent conflicting requirements of mixtures the following combinations are not permissible:

— requirements for Marshall values (see 5.3.14], for voids filled with binder (see 5.3.2.2], for voids in 
mineral aggregate (see 5.3.2.3] and for void content at 10 gyrations (see 5.3.2.4] shall not be 
combined with requirements for resistance to permanent deformation (see 5.3.5];

— requirements for fatigue (5.3.7], and/or stiffness (5.3.6] and/or resistance to permanent 
deformation in tri-axial compression test (5.3.5.2] shall not be combined with requirements for
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binder content with a percentage above 3,0 and/or additional grading requirements according 
5.2.2.2, and/or with requirements for the stiffness properties of filler (4.3.4) and the angularity of 
fine aggregates (4.3.2);

— requirements for resistance to polishing of coarse aggregates according to EN 13043 shall not be 
combined with requirements for the friction after polishing of the mixture (5.3.11);

— requirements for resistance to permanent deformation based on rut depth and wheel-tracking 
slope in the wheel-tracking test (5.3.5.1) shall not be combined with resistance to permanent 
deformation in tri-axial compression test (5.3.5.2).

6 Assessment and verification of constancy of performance — AVCP

The compliance of Asphalt Concrete with the requirements of this European Standard and with the 
performances declared by the manufacturer in the Declaration of Performance (DoP) shall be 
demonstrated by:

— determination of the product type in accordance with EN 13108-20;

— factory production control by the manufacturer, including product assessment in accordance with 
EN 13108-21.

The result of the product type determination will, for each relevant requirement, be expressed as a 
numerical value. The numerical value may be presented as a category as given in the standard, a class or 
a value declared by the manufacturer.

The manufacturer shall always retain the overall control and shall have the necessary means to take 
responsibility for the conformity of the product with its declared performance(s).

Eor the purpose of Type Testing, Asphalt Concrete may be grouped into families as described in 
EN 13108-20 where it is considered that the selected property or properties is or are common to all the 
mixtures within that family.

7 Identification

The delivery ticket shall contain at least the following information related to identification:

— manufacturer and mixing plant;

— mix identification code;

— how to obtain the full details demonstrating conformity with this European Standard;

— designation of the mixture:

AC D surf/base/bin Binder
where

AC

D

surf

base

bin

is Asphalt Concrete; 

is the upper sieve size; 

is the surface course; 

is the base course; 

is the binder course;
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binder is the binder grade or class in the final product 

EXAMPLE AC 16 surf 70/100

— Asphalt Concrete with maximum aggregate size 16 mm for surface course with penetration 
bitumen grade 70/100.

NOTE Information concerning regulatory marking accompanies the product, but characteristics which are 
not necessarily part of regulatory marking, could be made available by alternative means.
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Annex A
[normative]

Calculations of the penetration or the softening point 
of the binder of a mixture when reclaimed asphalt is used

A.l General

These calculations shall be applied when paving grade bitumen has been used in the reclaimed asphalt 
and will be used as added binder. The calculation methods are only valid for paving grade bitumen.

A.2 Calculation of the penetration of the binder of a mixture

Use the following calculation:

a\gpen^+b\gpen2 = {a  + b)\gpen^^^ (A.1)

where

pe^mix is the calculated penetration of the binder in the mixture containing reclaimed asphalt; 

peril i  ̂th® penetration of the binder recovered from the reclaimed asphalt; 

реп2 is the penetration of the added binder;

a and b are the portions by mass of the binder from the reclaimed asphalt (a) and from the added 
binder [b] in the mixture; a + b = 1.

EXAMPLE peril =  20; реп2 = 90; a = 0,25 and b = 0,75

0,25 Ig 20 + 0,75 Ig 90 = Igpen^nix 

Ig pen^nix = 1,79094; therefore pen^nix = 62

The recovery of binder from mixtures for testing shall be performed according to EN 12697-3.

The penetrations of the added binder and the recovered binder shall be determined according to 
EN 1426.

A.3 Calculation of the softening point of the binder of a mixture

Use the following calculation:

(A.2)^R&B mix + ^ ^ ’̂ R&B2

where

Tr &B mix is the calculated softening 
asphalt;

Tr 8iB 1 is the softening point of the

7’R&B2 is the softening point of the
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a and b are the portions by mass of binder from the reclaimed asphalt (a) and from the added 
binder [b] in the mixture ; a  + b = l.

EXAMPLE Tr &b  1  = 62 °C; Tr &b  2 = 48 °C; a = 0,25 and b = 0,75 

^R&B mix = 0,25 X 62 + 0,75 x 48 = 51,5 °C

The softening points of the added binder and the recovered binder shall be determined according to 
EN 1427.
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Annex ZA
[informative]

Relationship of this European Standard with Regulation (EU) No. 305/2011

(When applying this standard as a harmonized standard under Regulation (EU) No. 305/2011, 
manufacturers and Member States are obliged by this regulation to use this annex)

ZA.l Scope and relevant characteristics

This European Standard has been prepared under standardization request M l24 Road Construction 
Products given to CEN and CENELEC by the European Commission (EC) and the European Eree Trade 
Association (EETA).

When this European Standard is cited in the Official Journal of the European Union (OJEU), under 
Regulation (EU) No. 305/2011, it shall be possible to use it as a basis for the establishment of the 
Declaration of Performance (DoP) and the CE marking, from the date of the beginning of the co­
existence period as specified in the OJEU.

Regulation (EU) No. 305/2011, as amended, contains provisions for the DoP and the CE marking.

Table ZA.1 — Relevant clauses for Asphalt Concrete for use on roads, airfields and other
trafficked areas

Product: Asphalt Concrete
Intended use: Eor use on roads, airfields and other trafficked areas.

Essential
Characteristics

Clauses in this and other 
European Standard(s) related 

to essential characteristics

Classes
and/or

threshold
levels

Notes

Adhesion of binder to 5.2.3 Target binder content - Declared value
aggregate 5.3.2.1 Void content - Declared minimum or 

maximum category, class 
or numerical value

5.3.3 Water sensitivity - Declared minimum
category or numerical 
value

5.4 Temperature of the mixture - Declared maximum and 
minimum value
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Product: Asphalt Concrete
Intended use: For use on roads, airfields and other trafficked areas.

Essential
Characteristics

Clauses in this and other 
European Standard(s) related 

to essential characteristics

Classes
and/or

threshold
levels

Notes

Stiffness 5.2.2 Target Grading - Declared values

5.2.3 Target binder content - Declared value

5.3.2.1 Void content Declared minimum or 
maximum category, class 
or numerical value

5.3.6 Stiffness

■

Declared minimum or 
maximum category, class 
or numerical value

5.4 Temperature of the mixture - Declared maximum and 
minimum value

Resistance to permanent 5.2.2 Target Grading - Declared values
deformation 5.2.3 Target binder content - Declared value

5.3.2.1 Void content - Declared minimum or
maximum category, class 
or numerical value

5.3.2.2 Voids filled with binder — Declared minimum or 
maximum category, class 
or numerical value

5.3.2.3 Voids in mineral aggregate - Declared minimum
category or numerical 
value

5.3.5 Resistance to permanent - Declared maximum
deformation category or numerical 

value

5.3.14 Marshall values for - Declared Minimum or
application on airfields ^ maximum category or 

numerical value

5.4 Temperature of the mixture - Declared maximum and 
minimum value

Resistance to fatigue 5.3.2.1 Void content — Declared minimum or
maximum category, class 
or numerical value

5.2.3 Target binder content - Declared value

5.3.7 Resistance to fatigue Declared minimum 
category or numerical 
value
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Product: Asphalt Concrete
Intended use: For use on roads, airfields and other trafficked areas.

Essential
Characteristics

Clauses in this and other 
European Standard(s) related 

to essential characteristics

Classes
and/or

threshold
levels

Notes

5.4 Temperature of the mixture - Declared minimum or 
minimum value

Skid resistance 5.2.2 Target Grading - Declared value

5.2.3 Target binder content - Declared value

5.3.2.1 Void content Declared minimum or 
maximum category, class 
or numerical value

5.3.11 Friction after polishing Declared minimum 
category or numerical 
value

Resistance to abrasion 5.2.2 Target Grading - Declared value

5.2.3 Target binder content - Declared value

5.3.4 Resistance to abrasion by - Declared maximum
studded tyres category or numerical 

value

Reaction to fire^ 5.3.13 Fire class Alp to Fq Declared class

Durability of the above All above mentioned
characteristics against requirements are related to
ageing, weathering. durability.
oxidation, wear, 
ravelling, chemicals, 
wear of studded tyres, 
stripping,... as relevant

5.3.8 Mixture SATS Durability 
index

Declared minimum 
category or numerical 
value

5.3.9 Low temperature property - Declared maximum
category or numerical 
value

5.3.10 Fracture toughness

■

Declared minimum 
category or numerical 
value

5.3.15 Resistance to fuel for - Declared maximum
application on airfields^ category or numerical 

value

5.3.16 Resistance to de-icing fluids - Declared minimum
for application on airfields^ category or numerical 

value

^ Relevant only for Asphalt Concrete Intended for uses subject to reaction to fire regulations.

Only relevant for application on airfields.
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ZA.2 System of Assessment and Verification of Constancy of Performance (AVCP)

The AVCP systems of Asphalt Concrete indicated in Table ZAl, can be found in the EC legal acts adopted 
by the EC decision 1998/601/EC of 13 October 1998 (OJL287; p. 41) amended by the Commission 
decision 2001/596/EC of 8 January 2001 (OJ L 209; p. 33).

Micro-enterprises are allowed to treat products under AVCP system 3 covered by this standard in 
accordance with AVCP system 4, applying this simplified procedure with its conditions, as foreseen in 
Article 37 of Regulation (EU) No. 305/2011.

ZA.3 Assignment of AVCP tasks

The AVCP systems of Asphalt Concrete as provided in Table ZA.1 are defined in Tables ZA.3.1 to ZA.3.3 
resulting from application of the clauses of this or other European Standards indicated therein. The 
content of the tasks assigned to the notified body shall be limited to those essential characteristics, if 
any, as provided for in Annex ill of the relevant standardization request and to those that the 
manufacturer intends to declare.

Taking into account the AVCP systems defined for the products and the intended uses the following 
tasks shall be undertaken by the manufacturer and the notified body respectively for the assessment 
and verification of the constancy of performance of the product.
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Table ZA.3.1 — Assignment of AVCP tasks for Asphalt Concrete under system 2+ and subject to
reaction to fire under system 1

Tasks Content of the task AVCP clauses 
to apply

Tasks for the 
manufacturer

Factory production control 
(FPC)

Parameters related to essential 
characteristics of Table ZA.1 
relevant for the intended use 
which are declared.

EN 13108-21

Determination of the 
product-type on the basis of 
type testing (including 
sampling), type calculation, 
tabulated values or 
descriptive documentation 
of the product

Parameters related to essential 
characteristics of Table ZA.1 
relevant for the intended use 
which are declared except reaction 
to fire.

EN 13108-20

Further testing of samples 
taken at factory according to 
the prescribed test plan.

Essential characteristics of 
Table ZA. 1 relevant for the 
intended use which are declared.

EN 13108-21

Tasks for the 
notified product 
certification 
body

Determination of the 
product type on the basis of 
type testing 
(including sampling), type 
calculation, tabulated values 
or descriptive 
documentation of the 
product.

Reaction to fire

EN 13501- 
11:2007+A1:2009, 
Table 2 and EN ISO 

11925-2

Initial inspection of 
manufacturing plant and of 
FPC

Parameters related to essential 
characteristic of Table ZA.1, 
relevant for the intended use 
which is declared, namely reaction 
to fire. Documentation of the FPC.

EN 13108-21

Continuous surveillance, 
assessment and evaluation 
ofFPC

Parameters related to essential 
characteristic of Table ZA.1, 
relevant for the intended use 
which is declared, namely reaction 
to fire. Documentation ofFPC.

EN 13108-21

Tasks for the
notified
production
control
certification
body

Initial inspection of the 
manufacturing plant and of 
FPC

Parameters related to essential 
characteristics of Table ZA.1, 
relevant for the intended use 
which is declared, except reaction 
to fire. Documentation of the FPC.

EN 13108-21

Continuous surveillance, 
assessment and evaluation 
ofFPC

Parameters related to essential 
characteristics of Table ZA.1, 
relevant for the intended use 
which is declared, except reaction 
to fire. Documentation of the FPC.

EN 13108-21
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Table ZA.3.2 — Assignment of AVCP tasks for Asphalt Concrete under system 2+ and subject to
reaction to fire under system 3

Tasks Content of the task AVCP clauses 
to apply

Tasks for the 
manufacturer

Factory production control 
(FPC)

Parameters related to essential 
characteristics of Table ZA.1 
relevant for the intended use which 
are declared.

EN 13108-21

Determination of the 
product-type on the basis of 
type testing (including 
sampling), type calculation, 
tabulated values or 
descriptive documentation 
of the product

Parameters related to essential 
characteristics of Table ZA.1 
relevant for the intended use which 
are declared except reaction to fire.

EN 13108-20

Further testing of samples 
taken at factory according 
to the prescribed test plan.

Essential characteristics of 
Table ZA. 1 relevant for the 
intended use which are declared.

EN 13108-21

T asks for a 
notified testing 
laboratory

Determination of the 
product-type on the basis of 
type testing (based on 
sampling carried out by the 
manufacturer), type 
calculation, tabulated 
values or descriptive 
documentation of the 
product.

Reaction to fire

EN 13501- 
11:2007+A1:2009, 

Table 2 and EN 
ISO 11925-2

Tasks for the
notified
production
control
certification
body

Initial inspection of the 
manufacturing plant and of 
FPC

Parameters related to essential 
characteristics of Table ZA.1, 
relevant for the intended use which 
is declared. Documentation of the 
FPC.

EN13108-21

Continuous surveillance, 
assessment and evaluation 
ofFPC

Parameters related to essential 
characteristics of Table ZA.1, 
relevant for the intended use which 
is declared. Documentation of the 
FPC.

EN13108-21
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Table ZA.3.3 — Assignment of AVCP tasks for Asphalt Concrete under system 2+ and subject to
reaction to fire under system 4

Tasks Content of the task AVCP clauses 
to apply

Tasks for the 
manufacturer

Factory production control 
(FPC)

Parameters related to essential 
characteristics of Table ZA.1 
relevant for the intended use which 
is declared.

EN 13108-21

Determination of the 
product-type on the basis 
of type testing (including 
sampling), type calculation, 
tabulated values or 
descriptive documentation 
of the product

Parameters related to essential 
characteristics of Table ZA.1 
relevant for the intended use which 
is declared.

EN 13108-20

Further testing of samples 
taken at factory according 
to the prescribed test plan.

Essential characteristics of 
Table ZA.1 relevant for the 
intended use which is declared.

EN 13108-21

Tasks for the
notified
production
control
certification
body

Initial inspection of the 
manufacturing plant and of 
FPC.

Parameters related to essential 
characteristics of Table ZA.1, 
relevant for the intended use which 
is declared. Documentation of the 
FPC.

EN 13108-21

Continuous surveillance, 
assessment and evaluation 
ofFPC.

Parameters related to essential 
characteristics of Table ZA.1, 
relevant for the intended use which 
is declared. Documentation of the 
FPC.

EN 13108-21
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C E N T R U L  D E C E R C E T A R I § I  IN C E R C A R I D E L A B O R A T O R  
al Institutului dc Cercetari $tiinlifice in ConstrucOi „IN C E R C O M ” IS 

mun. Chi§inau str. Independenlii 6/1, 77-46-38 
wvvw.inccrcom.md

Denumirea produsului, ambalarea, volumul lotului, data fabricarii, termenul de valabilitate (dupa 
caz): Amestec de beton asfaltic cu adaos de material reciclat MR 8 (1 proba)

Solicitant: „DORSA GROUP”SRL, rnul Dubasari, s. Molovatasss

Scopul mcercarii: Lucrare: Cercetare stiintifica a meterialului reciclat (MR 8), folosit ca adaos in mixtura 
asfaltica pentru reducerea cantitatii de bitum.

DocumentuI normativ pentru cerinta tehnica:
SM EN 13108-1:2016 Mixturi asfaltice. Specificatii pentru materiale. Partea 1: Betoane asfaltice 
CP 0.02.25:2021 Drumuri si poduri. Mixturi asfaltice executate la cald. Conditii tehnice de proiectare, 
preparare si punere in opera a mixturii asfaltice.

Document normativ pentru metoda de incercare:
SM EN 12697 partile (6, 36); CP 0.02.25:2021, pet. 6.3.2

EchipamentuI folosit pentru incercari:
Aparat de cintarit PA 4102 certificate de etalonare MO 10 3.2-305/2020 din 25.05.2020 
Oulap de uscare tip SNOL 58/350 certificat de etalonare MO 10 3.4-380/2021 din 25.03.2021 
Set de site certificat de etalonare nr.8.1-105— 8.1-128 din 2020 
Presa Marshall ETAS005 certificate de etalonare 4553.MAT.55 EMIS din 05.03.2021 
Bale de apa ETK 292 certificate de etalonare MEGA KALIBRASYON din 12.03.2021

Condifiile climaterice la efectuarea incercarilor:
Temperatura aerului, +21

Curba granulometrica BA
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Data Inceputului mcercarii: 14.09.2021 
Data finisSrii incercarilor: 22.09.2021

in scopul testarii si determinarii procentului optim de MR 8 (plastic reciclat) in mixture asfaltica (tip ВЛ 
16) sau efectuat mai multe recete cu un procent diferit de MR 8.

Scopul adaosului este de a micsora procentul de bitum utilizat in mixture prin inlocuire si astfel pastrand 
aceleasi proprietSti fizico-mecanice/dinamice. Receta si materialele au fost selectate aleatoriu, dar care sa 
corespunda cerintelor normative.

REZULTATUL INCERCARILOR

Amestec din beton asfaltic tip BA 16

1. Compozitia granulometrica

M arim ea  
ochiului site!

C P  D. 0 2 .2 5 :2 0 2 1
T recerea  prin sitei com ponentei m inerale. %

V arian ta
C u ren ta

sort 8-16 sort 4 -8 sort 0 -4 filer

mm min max mediu 28,0 30,0 32,0 10,0 =  100%
22,4 100 100 100 100 100

16 90 100 95 98 100 99
8 61 82 72 9 95 100 73
4 39 64 52 1 9 96 100 44
2 27 48 38 1 1 77 100 35

0,125 8 15 12 0 0 11 98 13
0,063 7 11 9 0 0 4 11 8

2. Parametri pentru 20-35% de MR 8

C a ra cte ris tic i pe cilindri M arsh all UM
V alori obtinutc

V alori 
adm isibilc 

C P  D .02.25

I 11 Ш TV V

Continut de M R8 din cantitatea de 
bitum. (5 ,7  %  bitum )

% 0 20 25 30 35

Stabilitate (S) la 60  °C KN 12.2 16.5 16.2 16.9 15.0 6 ,5 .. .1 3 ,0

Indice de curgere (I), fluaj mm 2.5 2.0 2 .2 2 .4 1.4 1 ,5 ...4 ,0

Raport S/I KN/mm 4.9 8.5 9 .8 10.2 10.9 min. 1,6

Densitate aparenta Kg/m 3 2.49 2.47 2 .4 6 2.43 2 .4 0 -

Abs. de apa fa(a de volumul epruv. % 0.1 0.7 1.9 2 .7 4 .4 1 ,5 .. .5 ,0

Sensibilitatc la apa % 83 min. 80
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C a ra cte ris tic i pe cilindri M arshall UM
Valorl obfinute

Valori 
admisibile 
C P  D.02.25

I II III IV V

Continut dc MRS din cantitatea de 
bilum. (5 ,7  %  bitum ) % 0 8 10 12 15

Stabilitate (S) la 60  °C KN 12,2 11,6 10,4 10,4 8,9 6 ,5 .. .1 3

Indice de curgcre (I), fluaj mm 2,5 1,9 1,8 1,6 1,9 1 ,5 ...4 ,0

Raport S/I KN/mm 4,9 6,1 5,7 6 ,4 4 ,8 min. 1,6

Densitate aparenta Kg/m3 2,49 2,49 2 ,49 2,49 2 ,49 -

Sensibilitate la apa % 86 min. 80

Graficul de variatie al fluajului
4.0

3.5

3.0

2.5

2.0

1.5 

1.0 

0,5 

0.0
8 10 12 

Continut de MR 8, %

Graficul de variable al raportului Stabilitate/Fluaj

in urma incercarilor fizico-mecanice a mixturii s-a determinat:
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Pentru mixtura asfaltica cu un continut de la 0 -  15% de material reciclat:

1. Densitatea aparenta absorbtia de apa a mixturii asfaltice nu se este influentata semnificativ;
2. Stabilitatea este in descrestere semnificativa;
3. Fluajul descreste pina la 10 % dupa care create;
4. Raportul S/I oscilieaza de la 4,8 pina la 6,4;

Penlru mixtura asfaltica cu un continut de la 0 -  35% de material reciclat:

1. Densitatea aparenta scade semnificativ;
2. Absorbtia de apa creste semnificativ;
3. Stabilitatea este in crestere semnificativa pina la 20 % apoi oscileaza intre 15 si 17 KN;
4. Fluajul se pastreaza de la 2,0 la 2,5 mm cu exceptia ultimului dozaj de 35 % ce scade la 1,4;
5. Raportul S/I are о crestere semnificativ;

Concluzie

In u rm a testarilor s-a determ inat un procent optim de 10-15Уо de adaos de MR 8 care  
m odifica proprietafile m ixturii m limitile stabilite de SM EN 13108-1 §i CP D.02.25 pentru  
m ixtu ra asfaltica tip BA 16.

Executantul

§eftil CCiL IC§C „INCERCOM” IS

si^alist/Angheluta V.

ialist/Anton D.

Momealo N.

Un exem plar a raportului de in cercari este predat pentru:
1 . “DORSA GROUP” SRL
2. CCIL„INCERCOM” IS

N ota 1: Incertitudinea poate fi indicata la solicitarea clientului;
N ota 2: Indicatorii neacoperifi de acreditare se marcheaza cu *;
N ota 3: Rezultatele obfinute prin subcontractare se marcheaza cu **.

In atentia p rod u catorilor, utilizatorilor si orean elor de control:
Rezultatele incercarilor se refera la probele testate. Copia raportului de incercari nu este valabil^ 
originalul semnaturii §i a §tampilei Centrului de Cercetari §i incercari de Laborator al In stitu tu ^ K ^ ^ il^  
Cercetari ^tiinfifice in Construcpi „INCERCOM” IS. Retiparirea raportului de incerq 
reproducerea fara permisiunea Centrului de Cercetari §i incercari de Laborator al Institu 
Cercetari $tiinfifice in Construcfii „INCERCOM” iS este strict interzisa.
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