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Asphalt mix production and road paving

Truck

Liquid

Hot (170-200°C)
ADR relevant

Reclaimed Asphalt Pavement S
e Old asphalt (after 10-20 years 7N

o 100% recyclable / reusable VR - O\
e Solid ‘w‘ull'dlmm»
e Bitumen is hard and brittle

Transport to

construction site  Asphalt mixing
plant

Road
maintenance

Road under traffic
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Product development

Rheological properties - DSR
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Recap presentation 2019 212
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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 #g Ko N F E R E N c E AS FA LTOVE VO Z OVKY 2 0 1 9
. Lednice: DSR-T sweep . . Lednice: DSR-T sweep

S e e Y e | I I I Test results and interpretation - CZ - Domasov

=== P 45180 RC ===RAP Area 80

_nEeo7 | === PTB 4580 RG === RAP rea N .
T . Syl Rheological properties DSR of RAP, ACO 11+ (RA15), neat PmB 45/80 RC and
= Py, ! @ 1 ] LAlld
8 s | T En target product
ER @
] 2 65
° o
E‘ms w60 G* of RAP, ACO 11+ (RA15), Phase Angle of RAP, ACO 11+ (RA15),
x 1, T 55 1
é " w0 S potential RAP area PmB 45/80 RC and target product PmB 45/80 RC and target product
3 LEv08 PmB 45/80-65 virgin (lower G*) for phase angle
E04 1 | PmB 4518085 LTA higher ") | 45 Grey Area:
40 1 70100 LTA (higher panse angle) Domasov: DSR-T sweep Domasov: DSR-T sweep
£ PmB 45/80-85 LTA (lower phase angle) 1,E+08 N _ _ a0 . r . .
+03 } } | | | } |l 36—~ | e | I it :
i 0 20 30 40 50 6 70 80 90 ] 10 20 30 40 50 60 70 80 90 | fren T e e 8 e mmmmen e 2
temperature [°C] temperature [°C] —-Zamenth  ——s4month  — TARGET — 24month  ——ddmonth  — TARGET
o 1EOT --=PrB4SBORC ===RAP Area 80 {|---Pm8 £580 RC =-=RAP e
a T T =
Markus Spiegl, OMV Refining & Marketing and Michal Varaus, VUT v Brné — 26.11.2019 16 g P, 2’ "
@ 1,E+406 LY 2 i
2 s
8 i
; 1,E+405 : s Zz
TE=. Grey area; L~ potential RAP area
g PmBA5B0-65 virgin (lower G*) 50 4 for phase angle
16404 —— ] YA\(h.ghzv‘G‘ . —
40 70/100 LTA (higher pahse angle)
1,E+03 - ! | | . S/ ‘ £ P 4578065 LTA (lower phase angle)
oo 10 20 o0 40 o LU 0 80 S0 * 10 20 30 40 50 60 70 80 90
temperature [°C] temperature [°C]
Markus Spiegl, OMV Refining & Marketing and Michal Varaus, VUT v Brné - 26.11.2019 17

Markus Spiegl, OMV Downstream GmbH and Michal Varaus, VUT v Brné — 28.11.2023 5



A\

23 CONFERENCE ASPHALT PAVEMENTS 2023

Test track — Lednice & Domasov built in 2015
- 2015 2018 . {OZS . Results of the first 4 years

Penetration of the neat PmB 45/80-RC and the

:I recovered binder (variation in time)
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Test track — Lednice & Domasov — test results
Penetration ' II I
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Test track — Lednice & Domasov — test results
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Critical temperature — for both test track slightly increasing, but not dramatically for 8 years
Domasov — increase of 3°C
Lednice — increase of 5°C
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Test track — Domasov - test results AC 11
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Test track — Domasov — DSR test results AC 11

e G*isincreasing over time, but still moderate increase and asphalt mix does have an excellent performance in reality
e Still “S-curve” can be seen, which shows the “activity” of the SBS — confirms el. Recovery value

Domasov: DSR-T sweep Domasov: DSR-T sweep
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Rheological properties DSR (complex shear modulus G* (left) and phase angle (right)) of
RAP, neat PmB 45/80 RC and target product for Domasov.
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Test track — Lednice — DSR test results AC 25

e G*isincreasing over time, but still moderate increase and asphalt mix does have an excellent performance in reality
e Still “S-curve” can be seen, which shows the “activity” of the SBS

Lednice: DSR-T sweep Lednice: DSR-T sweep
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Test track with 40% RAP

PAVEMENTS 2023

PE-Stelle recovered | recovered | recovered | recovered|| recovered recovered recovered
binder binder binder binder binder binder binder
RA 40 RA 40 RA 40 RA 40 .
date gggfg 04/2020 | 10/2020 | 10/2021 || 05/2023 Leg;"ﬁ]eomzo DOZ‘jSW?ZanhAZO
6 month 12 month | 24 month|| 43 month
Property test method result result result result result result result
Penetration at 25°C EN 1426 1/10 mm 31 29 30 25 32 29 39
Softening point ring and ball EN 1427 °C 69,2 68,8 70,4 69,6 70,1 67,5 66,0
el. Recovery EN 13398 % 61 62 65 62 56
property at low temperature (BBR) Ell;: dlef?l after recovery of
Temperature at 300 Mpa °C -20,8 -21,0 -20,6 -19,5 -19,2 -21,7 -19,0
Temperature at m = 0,3 °C -20,5 -20,6 -19,9 -17,3 -17,6 -21,4 -15,1
Critical temperature difference (ATc) oc 03 04 07 22 16 03 3.9
[MPa-0,3m]
e Similar Pen level
e Softening point for AC with RA 40 is higher than with RA 20
e El. Recovery still close to 60% with RA 40
e Critical temp.: similar level with RA 40 than wit RA 20
Markus Spiegl, OMV Downstream GmbH and Michal Varaus, VUT v Brné — 28.11.2023 12
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CDL Chemo-Mechanical qm;{

Analysis of Bituminous Materials
Stefan Werkovits e B i

Development of a “chemo-mechanical toolbox” to | wj

11 A [V \ M
A

better analyze complex bituminous materials
e Obtaining more information from mechanical testing

e Using modern spectroscopic techniques to obtain
insight on the molecular level

e Where can we find specific molecules?
e Correlation between chemistry and rheology

Bernhard Hofko
Johannes Mirwald
Kristina Hofer

e Li r \ take) to
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Agein I ) How does our material change with ageing?
A L | What ageing factors do we need to consider?
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C D L C h e m O B M eC h an I C al ®“"s’23‘lﬁﬁf{ m\rﬁennese Binder Aging (VBA)ir
S

o

Using the tools to better understand the fundamentals in
bitumen ageing

e Development of a realistic ageing approach (VBA) by
incorporating all environmental ageing factors

e Compare results to real field aged bitumen

e Evaluate the ageing behavior of polymer modified
bitumen

e Effects of ageing on the polymer network

e Link between mechanical behavior, microstructure
and changes in the chemical composition

Uneigee

2005-2022 2012-2017
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Conclusion — Main take aways

e Long time experience with OMV Starfalt® PmB 45/80 RC

e Excellent performance and all test tracks are still in a good condition

e |ldeal product for reuse of RAP for heavy traffic roads (highways, express ways)

e Suitable for cold adding of RAP (up to 25%) and warm adding of RAP (up to 40%)
e Low temperature performance still excellent after 8 years (-18 /-19 °C)

e Modification still active and good (DSR (phase angle), el. recovery)
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UV

The energy for a better life. O M V
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pozemnich komunikaci
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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.

© 2022 OMV Downstream GmbH, all rights reserved, no reproduction without our
explicit consent.
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