!1“9’ KONFERENCE ASFALTOVE VOZOVKY 2019
VYHODNOCENI CHOVANI RC POJIVA NA
POKUSNYCH USECICH V CESKE

REPUBLICE AV RAKOUSKU

EVALUATION OF THE BEHAVIOUR OF RC BINDER
ON THE TRIAL SECTIONS IN CZECH REPUBLIC
AND AUSTRIA

Michal Varaus & Markus Spiegl

26. — 27. listopadu 2019, Ceské Budg&jovice

SDRUZE NI
PRO VYSTAVBU
SILNIC = : PRAGOPR\E\Q

8
/




AV KONFERENCE ASFALTOVE VOZOVKY 2019

Authors, Co-Authors and research project partner

VUT v Brne — Fakulta stavebni

» Doc. Dr. Ing. Michal Varaus FAKULTA
» Ing. Tomas Koudelka I STAVEBNI [N
| pozemnich komunikaci

» Ing. Ondrej Dasek, PhD.

OMYV Refining & Marketing GmbH
» Dr. Ing. Markus Spiegl ‘“v
» Ing. Siegfried Kammerer The energy for a better life. oMV

CZ research partner who sponsored the test track
» Statni fond dopravni infrastruktury

Markus Spiegl, OMV Refining & Marketing and Michal Varaus, VUT v Brné — 26.11.2019 2



AV KONFERENCE ASFALTOVE VOZOVKY 2019

Agenda

» Introduction — Reuse/Recycling, a question of mindset?
» Change of properties during the aging process
» Product development

» First trial sections Austria

» Test results and interpretation

» First trial sections Czech Republic

» Test results and interpretation

» Conclusion and outlook

Markus Spiegl, OMV Refining & Marketing and Michal Varaus, VUT v Brné — 26.11.2019 3



AV KONFERENCE ASFALTOVE VOZOVKY 2019

Reuse/Recycling, a question of mindset?

Careful treatment of resources

» use existing raw material (current asphalt mixes are 100% reusable)
» reduce import of crude oil / bitumen
» reducing production costs

Environment protection “
» reduce transport volume '

» reduce of emissions (noise, dust, ...)
» careful treatment of disposal sites

CPR —=since July 2013

» reuse/recyclable construction material
» sustainable use of natural resources
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Change of properties during the aging process 1/2

Aging behavior of paving grade bitumen —empirical test
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Change of properties during the aging process 2/2

Aging behavior of paving grade bitumen — Rheological properties (DSR test method)

Complex Shear Modulus (G*) Phase Angle ()
DSR-T sweep DSR-T sweep
1,E+07 90
85

__1,E+06
S \\ 80
o ~
* ""'-\ \ 5
O 1E+05 RIS e "\ i
7] S d o
E I - 270
o 1,E+04 h"-.,.‘. ~~— « | ] aem=mTTTT T :;
E -q_‘.-""h. -.-.\ @ 65 ------ — -
% a-.-.._‘ —_— “\ g __________________ —
C/RY-270< Y SN N N S S S S S S Bl — - Le0 T i
3_1,0 ----- o S e . ——— s
g =1 55 — - ________.———""'
o

1,E+02

1,E+01 45

20 30 40 50 60 70 80 20 100 20 30 40 50 60 70 80 90 100
temperature [°C] temperature [°C]
— = -PmB 45/80-65 —— PmB 45/80-65 STA —— PmB 45/80-65 LTA = = ~PmB 45/80-65 — PmB 45/80-65 STA ——PmB 45/80-65 LTA

Markus Spiegl, OMV Refining & Marketing and Michal Varaus, VUT v Brné — 26.11.2019 6



AV KONFERENCE ASFALTOVE VOZOVKY 2019

Product development
Rheological properties - DSR
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First trial sections — Austria—L384

15 15 4,5 0,8 5,3 2,4
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20 21 3,5 0,9 4,4 2,3

Road Condition in LaBnitzthal after 9 years in use
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Test results and interpretation - Austria
Rheological properties DSR of RAP, AC 32 bin (RA15), neat PmB 45/80 RC and

target product
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Test results and interpretation - Austria

Rheological properties DSR of RAP, AC 32 bin (RA15), neat PmB 45/80 RC and
target product

G* of RAP, AC 32 bin (RA20), Phase Angle of RAP, AC 32 bin (RA20),
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Test results and interpretation - Austria

Rheological properties DSR of RAP, AC 16 surf (RA15), neat PmB 45/80 RC and
target product
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Test results and interpretation - Austria

Rheological properties DSR of RAP, AC 16 surf (RA20), neat PmB 45/80 RC and
target product

G* of RAP, AC 16 surf (RA20), Phase Angle of RAP, AC 16 surf (RA20),
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First trial sections — CZ—= Domasov Road 602

: planned RAP Binder Fresh Binder - | Binder - | Void content
Asphalt mixture content [%] OMV Starfalt PmB 45/80 RC RAP total [%0]
15 4,9 11 6,0 2,3

ACO 11+

Domasov road 602 after four years in use
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First trial sections — CZ - Lednice

planned RAP Binder Fresh Binder - | Binder - | Void content
Asphalt mixture OMV Starfalt PmB 45/80RC |  RAP total [%]

ACP22S |

Road condition Lednice after four years in use
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Bitumen test results for Domasov and Lednice

Penetration of the neat PmB 45/80-RC and the recovered binder (variation in time)
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Test results and interpretation - CZ - Lednice

Rheological properties DSR of RAP, ACP 22 S (RA20), neat PmB 45/80 RC and
target product

G* of RAP, ACP 22 S (RA20), Phase Angle of RAP, ACP 22 S (RA20),
PmB 45/80 RC and target product PmB 45/80 RC and target product
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Test results and interpretation - CZ - Domasov

Rheological properties DSR of RAP, ACO 11+ (RA15), neat PmB 45/80 RC and
target product

G* of RAP, ACO 11+ (RA15), Phase Angle of RAP, ACO 11+ (RA15),
PmB 45/80 RC and target product PmB 45/80 RC and target product
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Bitumen test results for Domasov and Lednice
Critical temperature with a BBR; stiffness S= 300 MPa
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Conclusions and Outlook
» No road maintenance was required on test tracks so far
» Slow aging behavior

» When using a high quality binder cold adding of 20 % RAP is possible —
without a decrease in quality

» Test Results prove excellent properties of OMV Starfalt®PmB45/80 RC
» Commodity product in Austria for highway projects with 20% RAP
Qutlook:

» Future projects will have a higher RAP content (up to 40 %)
» Introduction of new test parameters are highly recommended

» Multiple Recycling
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Legal Disclaimer

This presentation is prepared in order to outline our expression of interest. Nothing in
this presentation shall be construed to create any legally binding obligations on any of
the parties. Neither party shall be obligated to execute any agreement or otherwise enter
into, complete or affect any transaction in relation to this presentation.

All figures and information in this presentation are strictly confidential, they are by no
means binding and thus indicative only.

© 2018 OMV Refining & Marketing GmbH, all rights reserved, no reproduction without
our explicit consent.
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