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Example for a road with PmB

17 years old heavy trafficked road in Austria
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Example for a road with PmB

17 years old heavy trafficked road in Austria

movie
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17 years old heavy trafficked road in Austria

Released to traffic in 2006 Layer thickness load class 25

Appr. 10.000 vehicles/day (2022)
Appr. 75% cars and 25% other vehicles

Thickness [cm]
, i AC 11 surf — PmB 45/80-65
10,0 [ 25 X AC 22 binder — PmB 45/80-65

Further traffic increase expected (industrial area)

10,0 AC 32 binder — PmB 45/80-65

No maintenance so far

No cracks 20,0 Upper unbound base layer

No rutting in both directions

30,0 Lower unbound base layer

upP
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Various layer thickness and number of layers

Road design — simplified basics

high

mediu

low

> 20cm 15cm < 10cm
layer thickness of the asphalt
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Quality of material depending on amount of heavy goods traffic

Road design — simplified basics
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Clearly improved properties of PmB

Comparison of product specification

EN12591 — paving grade bitumen

EN14023 — polymer modified bitumen

Type of binder 35/50 | 50/70 | 70/100 Type of binder 25/55-65 | 45/80-55 | 45/80-65
Requirement/Characteristic | Test method Unit Range of values Requirement/Characteristic Test method Unit Range of values
Penetration at 25 °C EN 1426 x0.1 mm | 35-50 | 50-70 | 70-100 Penetration at 25 °C EN 1426 x01mm| 25-55 | 45-80 L 45_80
Softening point EN 1427 °C 50—58(&6—544 3-51 Softening point EN 1427 °C =65 255 (=65 )
Mass change at 163 °C EN 12607-1 % <05 | <05 | <0.8 Force ductility Ex j:;;g; Jlem? :’: [‘1'?](2} >2(5°C) | >3(5°C)
Retained penetration EN 1426 % 253 | =250 | =46 Mass change at 163 °C EN 12607-1 % <05 | <05 | <05
Increase in softening point | EN 1427 °C <8 <9 <9 Retained penetration EN 1426 % > 60 > 60 > 60
Flash point EN ISO 2592 °C 2240 | 2230 | =230 Increase in softening point | EN 1427 °C <8 <8 <8
Fraass breaking point EN 12593 °C <-5 é—s =-10 Flash point EN ISO 2592 °C =250 =235 =250
Solubility EN 12592 % (m/m) | 299.0 | 299.0 | =299.0 Fraass breaking point EN 12593 °C =-12 =-15 <: =-18
Dynamic viscosity at 60 °C | EN 12596 Pa.s =225 | =145 =90 Elastic recovery (25 °C) EN 13398 % =80 =50 =80
Kinematic viscosity at 135 °C | EN 12595 mm2/s | =370 | =295 | =230 Sj{orage sta_|bility: _ . EN 13399 oC <5 <5 <5
difference in softening point EN 1427
:L":;Stt'; ;ﬁ‘:‘;g;‘;‘flﬁ © EN 13398 % > 60 >50 >70
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Temperature (°C)

Bitumensteifigkeit G*bit [MPa]

Plasticity range versus climatic conditions

Different performance of different binder

Plasticity range
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Higher fatigue and rutting resistance of PmB - long lasting roads

Performance related asphalt tests

300

Durability &g
Test results of AC 22 & AC 32

250 A

B AC 32basePmB 45/80 RC, T2, G6, RA20 |
W AC 32base50/70, T1, G4 ‘
B AC 22 binder 10/40-60, H1. G4 |
W AC 22 binder 25/55-65, H1. G4 ‘
B AC 22 binder 45/80-65, H1, G4

200 A

150 A

100

Strain amplitude ¢ [pm/m]

50

=
E
= m0.
'Eé 200
=
E 150
E oo
o

o,

10,000 100,000 1,000,000 10,000,000
Mumber of load cycles until fzilure MNEFBO [-]

= OMVY Bitumen 50/70 =—— OMV Starfalt” PmB 25/55-65 - OMV Starfalt’ PmE 45/80-65

Permanent deformation (Triaxial test)
Test results of AC with various bitumen

Load cyches n [

a 5,000 10,000 15,000 20,000 25,000

Pe-ranant axial strain |3

— OMV Bitumen 50/70 =—— OMV Starfalt’ PmB 25/55-65 —— OMY Starfalt’ PmBE 45/80-55

Higher fatigue resistance (higher g4- Value) —
longer lifetime

Less permanent deformation — less rutting
Higher flexibility — less cracks
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PmB improves prolongs the lifetime of a road and reduce the Life Cycle Costs

Pavement Design and LCCA results

Construction type AS1-LC10

Thickness [cm] Allowed load cycles until it fails
35 AC 11 surf NLW,,, [Mio]
85 AC 22 binder 0 5 0 15 220 2% 120
11,0 AC 32 binder )
different PmB types
20,0 Upper unbound
base layer one PmB type
paving grade bitumen [IEREENN
200 Lower unbound
! base layer
UP Modelasphalt H ‘
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Life Cycle Costs

[time frame of 50 years considered]
80% 85% 90% 95% 100% 105% 110% 115%

PmE only

paving grade
bitumen

. Life Cycle Costs
[ Initial construction costs
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Life Cycle Costs Analysis — LCCA

Standard cycles in the consideration period

Construction type AS1-LC10
Time frame of 50 years were taken into consideration

residual value

maintenance measure reconstruction
. after 50 years
. - - of bit. bound .
Variant | description ST reconstruction O (bit. bound
surface layer pavement)
I year [a] | share [%] Year [a]
variant | only PgB 13/17/36/39 8,8 - 22/43 66,7
. surface layer
variant || with PmB 15/37 9,0 - 22/43 66,7
variant Il surface and
binder layer 15/40 9,0/6,6 20/45 24/50 100
a/b :
with PmB
variant IV
3 15/30/34 9,0 20 39 71,8
S only PmB 86 4
"a";‘ /’l" 15/30/34/39 9,0 20 44 '

@ TU Vienna — bi.ivws
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Waste hierarchy — Environmental Product Declaration — Green Public Procurement

Impact of PmB on various future topics

Asphalt pavements provide
along service life and are
easy to repair

@EAPA

Asphalt is 100% re-usable

Most of other construction

= naterials are “only"”

recyclable

Asphalt within the waste hierarchy established by the Directive 2008/98/EC

Buying green!

PUBLIC PROCUREMENT
FOR A CIRCULAR ECONOMY

Good practice and guidance
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Energy Use

]
PAVEMENT ASSESSMENT INFORMATION 1 | SUPPLEMENTARY
! INFORMATION
| BEYOND THE
H PAVEMENT
PAVEMENT LIFE CYCLE INFORMATION : LIFECYCLE
i
A1-3 A 4-5 B1-7 c1l-4 :
PRODUCT CONSTRUCTION USE STAGE END OF LIFE ; PRODUCT
STAGE PROCESS STAGE STAGE ] STAGE
i
Al: Raw Material i :
o Sl Ad: Transport Bl: Use c1 DD::::\;\'::"JH : Reuse
1
3 |
A2: Transport |ﬁ;ﬁ;?;n;$:::;s B2: Maintenance €2: Transport : Recovery
'
M i
P}?;‘mrc‘?\g‘m B3: Repair g?;t::is;: E Recycling
i
B4: Replacement C4; Disposal : Potential
i
|
BS5: Refurbishment :
:
B6: Operational :
i
]
]
]
|
]
1

@EAPA

B7: Operational
l Water Use
_‘

Driver for premium products / polymer modified bitumen

Global warming

Increasing traffic and heavy-duty transports
Work-place exposure limits

Less noise and longer lasting / perpetual roads
New additives and bio components / bio blends
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Reuse of reclaimed asphalt pavements (RAP)

Asphalt mix production and road paving

Reclaimed Asphalt Pavement
Old asphalt (after 10-20 years
100% recyclable / reusable y
solid » T

Bitumen is hard and brittle - [

Truck

Liquid

Hot (170-200°C)
ADR relevant

Refinery

Air void content

Road paving

K = Z Bitumen

Asphalt mixing 2
plant

4/8

maintenance

_24

Road under traffic
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PmB 45/80 RC to increase RAP content — PmB HiM for perpetual roads
Product developments for future challenges

Construction type AS1-LC10

Thickness [cm]

PmB 45/80 RC

35 AC 11 surf
85 AC 22 binder

11,0 AC 32 binder

20,0 Upper unbound base layer

30,0

Lower unbound base layer

up
Construction type AS1-LC10
PmB 45/80-80 HiM

Thickness [cm]

35
85

11,0

AC 11 surf
AC 22 binder

AC 32 binder

200

Upper unbound base layer

300

Lower unbound base layer

UP

Allowed load cycles until it fails

NLW,,, [Mio]
0 5 10 15 20

PmE & PmB RC (20% RAP)

different PmB types

paving grade bitumen

Modelasphalt

Allowed load cycles until it fails

NLW ,,; [Mio]
0 5 10 15 20
PmB HiM
different PmB types
one PmB type
Modellasphalt
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Conclusion and main take aways

Polymer modified Bitumen guarantees long lasting roads
e Less permanent deformation

e Higher fatigue resistance

e Less cracks

e Less and later maintenance

e Saving money on a long run — LCCA

e Lower CO2 footprint of a road (life circle)

Proven quality by reference across Central Eastern Europe incl. Croatia

Already now solutions for future challenges
e Reuse of reclaimed asphalt on Motorways (12 years experience)
e PmB HiM for perpetual roads
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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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