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1. GENERAL INFOMATION 

Product of declaration: Mineral-asphalt mixture type SMA with rubber-

modified asphalt  RUBBERBIT in the "wet" method 

Program owner: 

Łukasiewicz Research Network– 

Institute of Ceramics and Building 

Materials  

Environmental Engineering Center 

in Opole. 

http://www.icimb.pl/opole/ 

Declaration owner: 

Strabag Infrastruktura Południe Sp. z o.o. 

58 Wyścigowa str., 

53-012 Wrocław 

Telephone: +48 71 3690 000 

Adres: pl_office@strabag.com 

www.strabag.pl 

Declared unit:  1 tonne 

Date of issue: 27.06.2025 

Declaration valid until:  27.06.2030 

Life Cycle Analysis (LCA): A1-A3, C1-C4 and D according to PN-EN 15804+A2 

(Cradle-to-Gate with options) 

Product Categorization (PCR) 

Rules 

PN-EN 15804+A2:2020-03 Sustainability of 

construction works. Environmental Product 

Declarations. Basic principles of categorization of 

construction products, ICIMB-PCR A. 

Representatives: Polish product, year 2023 

Declared durability:  No declared durability of product 

Reasons for performing LCA: B2B 

Standard of product PN-EN 13108-5, IBiM-KOT-2019/0298 wydanie 2 

Declarations that are the result of different programs or are not performed in 

accordance with the standard may not be comparable. 

The Łukasiewicz – Institute of Ceramics and Building Materials Environmental Engineering 

Center provides access to the Type III environmental declaration for mineral-asphalt 

mixture type SMA with rubber-modified asphalt  RUBBERBIT in the "wet" method to 

interested parties. 

The declaration owner is responsible for the information and the base evidence. 

Łukasiewicz Research Network - Institute of Ceramics and Building Materials 

Center for Environmental Engineering is not responsible for the manufacturer's 

information and data and evidence regarding the life cycle assessment. 

Authors' team: 

Katarzyna Kiprian, M.Sc. 

Ewa Głodek-Bucyk, Ph.D. 

Patryk Okoń, M.Sc. 

Approved: 

 

 
Joanna Poluszyńska, PhD 
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Ewa Głodek-Bucyk, Ph.D. 

Leader of the Process Engineering 

Research Group 

Review: 

CEN standard PN-EN 15804+A2 serves as the main 

PCR document. 
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2. MANUFACTURER AND PRODUCT INFORMATION 

The Asphalt Mixing Plant (WMA) produces asphalt mixtures for the construction of flexible road 

surfaces, from highways, urban roads and streets and airports to industrial surfaces.  

Mineral and asphalt mixture with discontinuous grain size up to 11 mm, SMA type with rubber-

modified asphalt from used tyres in the wet method (AMG), produced hot, at a temperature not 

higher than 185°C, intended for the construction of a wearing course of a flexible surface loaded 

with truck traffic with an intensity from category KR5 to KR7. 

The main components of asphalt mixtures are mineral coarse and fine aggregates, filler and 

asphalt. Road asphalt, polymer modified asphalt (PMB), and rubber-modified asphalt from used 

car tyres (AMG) are used in the production of MMA. Modified asphalts enable the production of 

bituminous mixtures with improved mechanical and functional properties, thus adapting the 

strength of road surfaces to traffic conditions and the resulting higher demands, leading to 

greater durability and savings in maintenance costs. Other additives are also used to improve 

the performance of mma, and their content varies depending on the type of asphalt and 

aggregate and usually accounts for less than 0.5% of the total weight of the product. These 

include adhesives that improve aggregate adhesion to asphalt (e.g. fatty acid amines or hydrated 

lime) and cellulose or synthetic fibres that reduce asphalt run-off from aggregate.  

To modify asphalt with rubber, a shredded rubber additive (RDG) in the form of fine rubber is 

used, which is obtained from used car tires, and is produced under atmospheric conditions by 

mechanical fragmentation. Used tires are subjected to a grinding process, and after removing 

other components, such as metals and fibers, fines containing granules with a size of 0-0.8 mm 

are obtained. Fine dust contains rubber and other components that, when added to asphalt, give 

it certain rheological properties that conventional road asphalts do not have. The fine rubber is 

transported to the asphalt mixing plant by trucks in 1-tonne Big Bags.  

Table 1 Skład mineral-asphalt mixture type SMA with rubber–modified asphalt in the AMG 

method 

Material Mass fraction [%] 

Aggregate 80,0-85,0 

Filler 8,0-10,0 

AMG asphalt 6,5-7,0 

Additives 0-0,5 

 

At the asphalt mixing plant, the production of asphalt mixtures is managed  

from the on-site control room, where the individual feedstock shares are adjusted. The 

production of rubber-modified asphalt (AMG) takes place in a mobile modification device that 

has its own control system. The AMG modification plant is connected to the asphalt mixing plant 

by a line feeding the base asphalt from the WMA tanks and a second line transferring the finished 

AMG binders to the asphalt dosing system at the asphalt mixing plant.  

Wet rubber modified asphalt is characterized by high viscosity, and is produced by mixing and 

combining hot 70/100 road asphalt at a temperature of 190-220°C with shredded rubber from 

used car tires fed at ambient temperature. The addition of RDG to the asphalt, its amount and 

process temperatures during modification are determined during the determination of the type 

test for rubber-modified asphalt (AMG). The RDG content should be within the range of 15-20% 

in relation to the mass of the total binder (asphalt + rubber).  

 

The process of modifying asphalt with rubber takes place in a device that is able to ensure 

obtaining a homogeneous mixture of asphalt and rubber, with the proportions determined at the 

stage design of the binder. The device is equipped with a controlled RDG feeding system, which 

goes to the machine's charging hopper in Big Bags fed by a forklift. The entire process takes 

place at a temperature determined using a formula that has been previously approved in the 

laboratory. The device is equipped with an instantaneous asphalt heater that brings the base 

asphalt fed from the tanks to the desired temperature. The asphalt-rubber mixture is produced 

in a blender using a powerful shear process and is then sent to a maturation tank for a period 



 

ENVIRONMENTAL PRODUCT 

DECLARATION  

No. 03-06/2025 

of 45 minutes, where it is stored at appropriate temperatures and with continuous mixing and 

recirculation to ensure homogenization. Once the correct parameters are obtained, the AMG is 

sent via a thermally insulated line to the asphalt scales at the asphalt mixing plant. In addition 

to the initial viscosity checks carried out at the production site, there is a planned and 

documented quality control system in place to ensure that all product characteristics meet the 

appropriate standards. A diagram of the process of modifying asphalt with rubber is shown in 

Figure 1.  

 

Aggregates for the production of asphalt mixtures, which are transported from external 

suppliers, are stored in entanglements, i.e. open warehouses of various fractions  

(e.g. 2/5, 5/8, 8/11, etc.). Fine aggregates (e.g. 0/2) are usually stored under a roof to minimise 

their moisture levels. The aggregates in the individual entanglements are transported by a front 

loader to the cold mix bins to the asphalt mixing plant, and then, together with other aggregate 

fractions from a given mix composition, they are transported further by a belt conveyor running 

below the bins. The mixed aggregates go to the rotary drum of the dryer, where the material is 

dried and heated to the desired temperature. The heated aggregate goes into the elevator and 

is transported to the mixer tower. Then the dry and hot aggregates are screened  

and separated according to the grain size and placed in the weighing tank. Dry aggregates are 

mixed with asphalt, filler, fibers and other additives in the mixing chamber. Once the asphalt 

mixture is homogeneous, it is transferred by winch to an insulated storage silo and then picked 

up by truck. A diagram of the general production process of mineral and asphalt mixtures is 

shown in Figure 2. 

 

 
Figure 1. Scheme for modifying asphalt with rubber. 
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Figure 2: Schematic diagram of the general asphalt mixture production process. 
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3. LCA: CALCULATION RULES 

The environmental declaration is based on data provided by the owner of the declaration 

Strabag Infrastruktura Południe Sp. z o.o. for 1 plant where the product is manufactured: 

• Asphalt Plant in Sulechów 11 Rozwojowa str., 66-100 Sulechów. 

The values of input and output streams were calculated based on data provided by the 

manufacturer from the production plant for the period 01.01.2023 - 31.12.2023 (12 months). 

 

System limitations 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data colleration 

period 

The life cycle analysis of the tested products includes modules A1-

A3, C1-C4 and D (Cradle to Gate with options) in accordance with 

PN-EN 15804. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Data on the production process were provided in 2025 for the period 

01.01.2023 - 31.12.2023 (12 months) and correspond to the 

production technology of the time. 

Declared unit  

1 t 

 

Assumptions A1 – extraction and consumption of raw materials refers to specific 

mass shares in the production process, per unit declared of the 

product, 

A2 – transport to the production plant gate, means of transport 

varied depending on the delivery method. 

A3 – CO2, NOx, SO2 and dust emission values from the production 

process obtained as a result of estimation based on fuel 

consumption, 

C1 - includes processes related to the end of use of the asphalt 

pavement created during dismantling/demolition. Calculations are 

performed based on the developed scenario, 

C2 - refers to the transport of the used product as part of waste 

processing, e.g. to the recycling site and the transport of waste, e.g. 

to the final disposal site. Calculations are performed based on the 

developed scenario,  

C3 - takes into account the impact on the environment during the 

processing of demolition waste containing aggregate elements at the 

waste recovery plant. Calculations are performed based on the 

developed scenario, 
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C4 – covers the final processes of management of the used asphalt 

mixture. Calculations are made on the basis of the developed 

scenario, 

D – refers to the impact and effects of the use of secondary material. 

The calculations are performed based on the developed scenario. 

 

Cut-off criteria 99% of all mass flows involved in the production process were taken 

into account. All energy used in production was included in the 

environmental declaration. 

 

General data The data for the calculations come from Ecoinvent v. 3.10 and have 

been supplemented with KOBiZE CO2, SO2, NOx, CO and total 

particulate matter emission factors for electricity, December 2024. 

Emission factors for electricity were determined using the actual 

KOBiZE data. The Polish electricity emission factor used (Ecoinvent 

supplemented with current national data from KOBiZE) is 0.597 kg 

CO2/kWh.  

The indicator for the transport of raw materials and waste was taken 

from the ecoinvent v. 3.10 database (includes fuel combustion, fuel 

processing, road infrastructure maintenance and vehicle operation, 

etc.) and concerns trucks weighing 32 tonnes with the EURO 6 

emission standard and a freight train. 

A detailed analysis of data quality was part of an external audit. 

 

Allocation 

 

 

 

 

 

 

All data on unit processes from the production plant were obtained 

via Data Acquisition Questionnaires, completed and verified by the 

owner of the declaration – Strabag Infrastruktura Południe Sp. z o.o. 

The original data were referred to the declared unit of the product, 

i.e. 1 tonne. The applied allocation principles are in accordance with 

the requirements of the EN 15804+A2 standard and the ICIMB-PCR 

Part A guidelines. All data were normalized to the level of the 

declared unit and recalculated in accordance with the principle of 

representativeness of the technological process in the analyzed 

plant. 
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4. LCA: SCENARIOS AND ADDITTIONAL TECHNICAL INFORMATION 

 

The life cycle assessment was carried out in accordance with the requirements of PN-EN ISO 

15804+A2:2020, PN-EN ISO 14025 and PN-EN ISO 14040. The rules for product 

categorization have been adopted on the basis of the guidelines of the PN-EN 15804 

standard. The data used in the Life Cycle Analysis (LCA) comes from Data Acquisition 

Questionnaires, which were completed by the owner of the declaration – Strabag 

Infrastruktura Południe Sp. z o.o. – and verified during the data audit. These data are not 

older than five years, and none of the generic datasets used exceeds the age of ten years. 

Completeness, representativeness and consistency of the data were assessed as good. The 

quality of specific data (LCI) was assessed as part of the verification process. 

In line with the scope of "cradle to gate with options", this environmental statement also 

covers end-of-life scenarios (modules C1-C4) and potential benefits and burdens beyond the 

system boundary (module D). 

 

C1 – dismantling of the pavement includes milling of the asphalt mixture with the use of 

road milling machines. Fuel consumption was estimated at 0.2 liters of diesel per ton of 

mixture. Emissions from the operation of heavy equipment are also included. 

 

C2 – asphalt waste is managed in the following way: 

• 76% is transported to a recycling plant or asphalt mixing plant (average distance: 50 km, 

vehicles 16–32 t, meeting the EURO 6 standard), 

• 20% remains in place and is used as a construction material  

(e.g. ballast, stabilization), 

• 4% goes to landfill (average distance: 100 km, vehicles 16–32 t,  

EURO 6 standard). 

C3 – includes the treatment of demolition fractions for reuse, recycling or energy 

recovery.76% of the used mix is transported to recycling plants/asphalt mixing plants, and 

20% is reused on site, e.g. as a base layer. Processing includes processes such as shredding 

and screening. The benefits of using recycled materials are included in Module D. 

 

C4-4 % of waste that does not meet recycling requirements ends up in landfill. Emissions 

related to transport and pre-treatment before storage are included. 

 

D – about 96% of the used mineral and asphalt mixture, after appropriate processing 

(milling, transport, screening, grinding), returns to circulation as a component of the new 

asphalt mixture. This makes it possible to reduce the use of primary raw materials (such as 

aggregates or binders), resulting in a reduction in greenhouse gas emissions, primary energy 

consumption and the exploitation of natural resources. Potential environmental benefits are 

calculated according to the principle of 'no avoided impacts' and presented as a reduction in 

the total life cycle impact of a product. 
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5. LCA: RESULTS 

The table below shows the LCA modules taken into account in the calculation of the 

environmental impact categories for the products covered by the declaration. 

 
The following tables present the results of the LCA analysis for mineral-asphalt mixture 

type SMA with rubber-modified asphalt  RUBBERBIT in the "wet" method. Explanations 

of the abbreviations used to describe the impact category are provided below: 

 

 

GWP-total    Global warming potential 

GWP-fossil    Global warming potential fossil fuel 

GWP-biogenic  Global warming potential biogenic 

GWP-luluc    Global warming potential land use and land change  

ODP    Depletion potential of the stratospheric ozone layer 

AP    Acidification potential of land and water 

EP-freshwater Eutrophication potential, fraction of nutrients reaching 

freshwater end compartment 

EP-marine Eutrophication potential, fraction of nutrients reaching 

marine end compartment 

EP-terrestial   Eutrophication potential, Accumulated Exceedance 

POCP Formation potential of tropospheric ozone photochemical 

oxidants 

ADP-minerals&metals Abiotic depletion potential for nonfossil resources 

ADP-fossil   Abiotic depletion potential for fossil resources 

WDP     Water (user) deprivation potential  

PM    Potential incidence of disease due to PM emissions 

IRP    Potential Human exposure efficiency relative to U235 

ETP-fw   Potential comparative Toxic Unit for ecosystems 

HTP-c    Potential comparative Toxic Unit for humans (cancerogenic) 

HTP-nc Potential comparative Toxic Unit for humans (non-

cancerogenic) 

SQP    Potential soil quality index 

PERE Use of renewable primary energy excluding renewable 

primary energy resources used as raw materials 

PERM Use of renewable primary energy resources used as raw 

materials 

PERT    Total use of renewable primary energy resources 

SYSTEM BOUNDARIES (X –MODULE INCLUDED IN LCA, MND – MODULE NOT DECLARED) 

Products stage 
Construction 

process stage  
Use stage  End-of-life stage  

Benefits and 

loads beyond 

the system 

boundary  
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PEN-RE Use of non-renewable primary energy resources excluding 

non-renewable primary energy resources used as raw 

materials 

RE Use of non-renewable primary energy resources used as raw 

materials 

PENRT   Total use of non-renewable primary energy resources 

SM    Use of secondary material 

RSF    Use of renewable fuels 

NRSF     Use of non-renewable secondary fuels 

FW    Use of net fresh water 

 

 

 

 

 

 

 

 

 

 

 

 

 

MAIN IMPACT INDICATORS: 1 tonne mineral-asphalt mixture type SMA with 

rubber-modified asphalt RUBBERBIT in the "wet” method 

  Life Cycle Stage 

Indicator Unit A1 A2 A3 C1 C2 C3 C4 D 

GWP-total kg CO2 eq. 3,92E+01 5,33E+01 4,38E+01 7,18E-01 1,60E+01 3,94E+00 1,12E-01 -2,71E+01 

GWP-fossil kg CO2 eq. 3,90E+01 5,33E+01 4,39E+01 7,17E-01 1,60E+01 3,94E+00 1,11E-01 -2,70E+01 

GWP-biogenic kg CO2 eq. 1,45E-01 2,80E-02 -1,52E-01 7,84E-05 1,11E-02 1,64E-03 2,95E-04 -1,14E-01 

GWP-luluc kg CO2 eq. 7,30E-03 1,98E-02 1,05E-02 6,23E-05 5,32E-03 8,21E-04 1,16E-05 -1,02E-03 

ODP 
kg CFC11 

eq. 
9,64E-08 1,02E-06 7,34E-08 1,10E-08 3,18E-07 5,54E-08 1,72E-09 -3,97E-08 

AP mol H+ eq. 3,33E-01 1,96E-01 3,94E-01 6,47E-03 3,34E-02 3,38E-02 9,86E-04 -2,41E-01 

EP-freshwater kg PO4 eq. 3,63E-03 4,11E-03 1,41E-02 2,10E-05 1,08E-03 5,20E-04 3,29E-06 -3,17E-04 

EP-marine kg N eq. 9,04E-02 6,98E-02 5,97E-02 3,00E-03 8,01E-03 1,53E-02 4,56E-04 -6,81E-02 

EP-terrestrial mol N eq. 9,93E-01 7,59E-01 5,01E-01 3,29E-02 8,65E-02 1,66E-01 4,99E-03 -7,42E-01 

POCP 
kg NMVOC 

eq. 
4,17E-01 2,99E-01 1,76E-01 9,80E-03 5,54E-02 4,95E-02 1,49E-03 -3,17E-01 

ADP-minerals & 
metals  

kg Sb eq. 5,38E-05 1,60E-04 1,36E-05 2,56E-07 5,21E-05 1,77E-06 4,56E-08 -2,14E-05 

ADP-fossil MJ 3,11E+03 7,30E+02 3,59E+02 9,38E+00 2,25E+02 5,07E+01 1,46E+00 -2,36E+03 

WDP 
WDP (m3) 
world ekw 

4,59E+00 3,30E+00 1,98E+00 2,03E-02 9,35E-01 1,20E-01 3,15E-03 -1,97E+00 

ADDITIONAL IMPACT INDICATORS: 1 tonne mineral-asphalt mixture type SMA 

with rubber-modified asphalt RUBBERBIT in the "wet" method 

  Life Cycle Stage 

Indicator Unit A1 A2 A3 C1 C2 C3 C4 D 

PM 
Disease 

incidency 
2,25E-06 4,28E-06 5,27E-06 1,84E-07 1,18E-06 9,21E-07 2,85E-08 -1,64E-06 

IRP 
kBq U235 

eq. 
1,24E+00 1,01E+00 2,50E-01 4,20E-03 2,92E-01 2,43E-02 8,03E-04 -5,90E-01 

ETP-fw CTUe 2,26E-03 2,56E-03 8,77E-03 1,30E-05 6,75E-04 3,24E-04 2,05E-06 -1,98E-04 

HTP-c CTUh 1,22E-07 4,15E-07 4,57E-06 2,80E-09 1,14E-07 1,44E-08 4,29E-10 -5,96E-08 

HTP-nc CTUh 2,63E-06 4,26E-07 2,73E-07 1,16E-09 1,41E-07 1,02E-08 1,96E-10 -2,00E-06 

SQP - 1,08E+02 4,31E+02 7,57E+01 6,60E-01 1,36E+02 4,29E+00 1,79E+00 -6,10E+01 



 

ENVIRONMENTAL PRODUCT 

DECLARATION  

No. 03-06/2025 

INDICATORS DESCRIBTIONS RESOURCE CONSUMPTION: 1 tonne mineral-asphalt 

mixture type SMA with rubber-modified asphalt RUBBERBIT in the "wet” method 

  Life Cycle Stage 

Indicator Unit A1 A2 A3 C1 C2 C3 C4 D 

PERE MJ 2,34E+01 1,42E+01 1,39E+01 5,76E-02 3,87E+00 8,14E-01 4,34E-02 -1,66E+01 

PERM MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

PERT MJ 2,34E+01 1,42E+01 1,39E+01 5,76E-02 3,87E+00 8,14E-01 4,34E-02 -1,66E+01 

PEN-RE MJ 3,30E+03 7,77E+02 3,81E+02 9,98E+00 2,40E+02 5,39E+01 1,55E+00 -2,51E+03 

RE MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

PENRT MJ 3,30E+03 7,77E+02 3,81E+02 9,98E+00 2,40E+02 5,39E+01 1,55E+00 -2,51E+03 

SM kg 1,11E+01 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

RSF MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

NRSF MJ 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

FW m3 1,55E-01 1,28E-01 9,79E-02 3,63E-04 3,92E-02 7,64E-03 5,73E-05 -2,88E-03 

INDICATORS DESCRIBING OUTPUT STREAMS AND WASTE: 1 tonne mineral-

asphalt mixture type SMA with rubber-modified asphalt RUBBERBIT in the "wet” 

method 

  Life Cycle Stage 

Indicator 
Unit 

(expressed 

per DU) 

A1 A2 A3 C1 C2 C3 C4 D 

Hazardous waste kg WN WN 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

Non-hazardous 

waste 
kg WN WN 3,32E+01 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

Radioactive 

waste 
kg WN WN 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

Components for 

re-use 
kg WN WN 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

Materials for 

recycling 
kg WN WN 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

Materials for 

energy recovery 
kg WN WN 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

Exported energy 
MJ/energy 

carrier 
WN WN 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 0,00E+00 

 

 

 

 

 
BIOGENIC CARBON 

Contents organic carbon in product (kg Corg) 0,00E+00 

Contents organic carbon in packaging (kg Corg) 0,00E+00 
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6. INTERPRETATION OF LCA 

Figures 3 present diagrams of the shares of individual life cycle modules on the basic impact 

categories for mineral-asphalt mixture type SMA with rubber-modified asphalt RUBBERBIT in the 

"wet” method: 

 

Figure 3 Shares of life cycle modules in the main categories of impacts – mineral-asphalt 

mixture type SMA with rubber-modified asphalt RUBBERBIT in the "wet” method. 
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