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New Austrian asphalt pavement design
Influencing parameters

Traffic — heavy vehicles
Standard collective (predetermined)
Toll collecting data from ASFINAG or traffic counting (resp. traffic estimation)
Vehicle weighing data
= eligible depending on availability of data

Climate
Climate zone | or |l

Performance related material properties
Minimum stiffness S,;, Asphalt (surface, binder and base layer)
Fatigue resistance g, (base layer)
= performance declaration of asphalt producer (initial type testing)

Pavement structure
Minimum bearing capacity of unbound subbase layers
Type and thickness of unbound or bound subbase layers
class of the unbound subbase layers according to RVS 08.15.01
=» individual eligible
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Bituminous binder properties

OMV Paving grade bitumen 70/100

Requirement / Characteristic Unit Range of
Values
Penetration at 25°C x0.1 mm 70 - 100
Softening point °C 43 -51
Mass change at 163°C % <0.8
Retained penetration| % =46
Softening point after hardening| °C =45
Increase in softening point °C <9
Flash point °C =230
Fraass breaking point °C <-10
Solubility % (m/m) =99
Dynamic viscosity at 60°C Pa.s =90
Kinematic viscosity at 135°C mm?/s =230
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Bituminous binder properties

OMV Starfalt® PmB
Type of Binder acc. EN 14023 25/55-65 | 45/80-65 |45/80 RC |PmB HiM
Requirement / Characteristic | Unit Range of Values
Penetration at 25°C X0.1mm| 25-55 | 45-80 | 45-80 45-80
Softening point °C > 65 > 65 =270 = 80
Force ductility Jemz  |Z30°C) 15 3 500) |23 (5°C) |2 3 (10°C)
=3 (10°C)
Mass change at 163°C % <0,5 <0,5 <0,5 <0,5
Retained penetration| % = 60 =60 = 60 > 60

Increase in softening point| °C <8 <8 <8 <8
Flash point °C > 250 > 250 > 250 > 250
Fraass breaking point °C <-12 <-18 <-18 <-20
Elastic recovery (25°C) % = 80 =280 |=80(95)|=80(95)
Storage stabiltty - . °C <5 <5 <5 <5
difference in softening point
Elastic recovery (25°C) % >60 | =70 |=70(80)|= 70 (80)

acc. to EN 12607
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Asphalt mixture types

Surface layer
AC 11 surface 70/100
AC 11 surface PmB 45/80-65
AC 11 surface PmB 45/80-80 (PmB HiM)

Binder layer
AC 22 binder 70/100
AC 22 binder PmB 25/55-65
AC 22 binder PmB 45/80-65
AC 22 binder PmB 45/80 RC with 20 % RAP
AC 22 binder PmB 45/80-80 (PmB HiM)

Base layer
AC 32 base 70/100
AC 32 base PmB 45/80-65
AC 32 base PmB 45/80 RC with 20% RAP
AC 32 base PmB 45/80-80 (PmB HiM)
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New Austrian asphalt pavement design
Rheological properties (DSR) of the binder
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Master curves of the selected bituminous binders to calculate the
input parameters for the Vienna Modell
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New Austrian asphalt pavement design
Performance related properties of asphalt mix

Asphalt property — stiffness (4PB acc. EN 12697-26)
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New Austrian asphalt pavement design
Stiffness — Vienna Model
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as input for the road design

© Blab, Eberhardsteiner
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New Austrian asphalt pavement design
Performance related properties of asphalt mix

Asphalt stiffness — Vienna Model
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Temperature depended stiffness S,,;, for AC 22 binder with
different bituminous binders
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New Austrian asphalt pavement design
Performance related properties of asphalt mix

AC 32 base
450
imws
200 —m8 ™S H+H+—+ b b
a—70/100
T 350 ——45/80-65
€ 300 e=—/45/80-RC RA20 —
S
e 250
S 200
b
& 150 —
100 L
50
0 T T 1
1,0E+02 1,0E+04 1,0E+06 1,0E+08

I\Izul [']

Fatigue curve based on 4 point bending beam tests for the used
asphalt mixtures and bituminous binders
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Numeric Model
Determination of the primary effect
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New road design approach for asphalt roads

Vienna Model — fatigue criteria
Fatigue parameter

Allowed load cycles /
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. Stress analysis
requirement :
numeric model
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Resistance against fatigue

Calculation of the allowed load cycles until the pavement failure

© Blab, Eberhardsteiner

P euv
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Example
Highway load class 10

Pavement structure

3,5cm AC 11 surface
8.5cm AC 22 binder Varian t
11,0 cm AC 32 base _ 70/100
20,0 ¢m Unbound upper sub base layer - PmB 45/80-65
Class U2 - PmB 25/55-65
- PmB 45/80 RC
Unbound lower sub base layer - PmB 45/80-80
30,0 cm Class U6 or U7
g up

E.iup2 35 MPa
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Example
Highway load class 10

Calculation of the life time until the pavement fails

Thickness of the asphalt pavement: 23 cm

Model asphalt catalogue

Variant I: 3,5cm AC 11 surface
8,5cm AC 22 binder
11,0 cm AC 32 base

Variant Il: 3,5cm AC 11 surface
85cm AC 22 binder
11,0 cm AC 32 base

Variant llla: 3,5cm AC 11 surface
8,5cm AC 22 binder
11,0 cm AC 32 base

Variant llib: 3,5cm AC 11 surface
8,5cm AC 22 binder
11,0 cm AC 32 base
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Example

Highway load class 10

Calculation of the life time until the pavement fails

Thickness of the asphalt pavement: 23 cm

Variant IVa:

Variant Vb

Variant IVc:

Variant V:

3,5cm
8,5cm
11,0 cm

3,5cm
8,5cm
11,0 cm

3,5cm
8,5cm
11,0 cm

3,5¢cm
8,5cm
11,0 cm

AC 11 surface
AC 22 bhinder
AC 32 base

AC 11 surface
AC 22 hinder
AC 32 base

AC 11 surface
AC 22 binder
AC 32 base

AC 11 surface
AC 22 binder
AC 32 base
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Example
Highway load class 10

Allowed load cycles for load class 10 until it fails

Vatiante V

Vatiante IVc

Vatiante IVb

Vatiante IVa

Vatiante llla

]
Vatiante | [ /

Modellasphalt

0 5 10 15 20 25 30 35

NLW, , [Mio.]

IBB Ingenieurbiiro
Univ.Prof. DI Dr. techn Ronald Blab

P euv
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Example
Highway load class 10

Structural life time for load class 10

Vatiante V

Vatiante IVc

Vatiante IVb

Vatiante IVa

Vatiante Illa

Vatiante |

]
Modellasphalt m
0 10 20 30 40 50 60

Theoretical life time [a]

IBB Ingenieurbiiro
Univ.Prof. DI Dr. technRonald Blab

P euv
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Life Cycle Costs Analysis — LCCA
Methodology

Consideration of pavements for initial construction, maintenance, renewal
and residual value at the end of the life cycle (public easement costs)

Calculation of net present value & annuity

time frame taken into consideration

C\__ initial construction Renewal C,.
4 Costs costs '

maintenance measure
C, C

i

operator costs [€/m?]

time [years] Mau

residual value

»
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Life Cycle Costs Analysis — LCCA
Simulation of the condition development

Main failure characteristics are cracks and deformation/rutting
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Construction type AS1-LC10, Variant | - pavement with paving grade bitumen

P euv
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Life Cycle Costs Analysis — LCCA
Simulation of the condition development

Main failure characteristics are cracks and deformation/rutting

50 T---------- sty Ee. T 50
threshold urrace layer new !new construction
e e e e m e m e — - - 45

>
(3]

crack maintenancel crack maintenanc

040 TR R R 40 @
4 c
S alert value =
B 3’5 nnnnnnnnn 3’5 g
(D] .
230 t------—-AHt+-----AFYV---------1 30 3
S S =7\ R
c
s251 /1T Wt/ VWU 1 25 o ZW_SR
o0 t--—-AA---VFSAH- 1 20 €
(@) @]
&) )
15 +-ff---ff-------Wf------------------71 1,5
mws
1,0 : - - 1,0
20 30 40 50
year [a]

Construction type AS1-LC10, Variant IV - asphalt pavement with PmB

P euv
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Life Cycle Costs Analysis — LCCA
Construction costs vs. Life Cycle Costs

Construction type AS1-LC10
Time frame taken into consideration 50 year

Net present value
Annuity

Average prices (price base 2015, construction site bigger than 5.000 m<), interest rate i = 3%

P euv
A Ld_Ad
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Life Cycle Costs Analysis — LCCA
Construction costs vs. Life Cycle Costs

Construction type AS1-LC10
Time frame takan intn rnncideratinn BN vvear

imws

105,4%0

Var.Avid,ck ’
91,7%0
105,4%0

. !
Var.AVEE 95,4%

%0 | i ;
Var.@liz,bA 103}2%0 Errichtung 1 COsts

N LCCH
Var.dlel

100,0%¢
100,0%¢

Var.dz

50%E  60%E 70%E 80%F 90%F 100%E 110%E 120%0

Average prices (price base 2015, construction site bigger than 5.000 m?), interest rate i = 3%
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Resume

>

>

Do performance related tests (fatigue and dynamic stiffness tests)

Change design process — real properties of asphalt mixtures
considerate (higher quality - longer life time — less maintenance)

Bitumen type and quality has a huge impact on the life span of a
pavement

Significant increase of life span if high quality PmB is used for the
whole pavement structure

LCCA necessary for a proper evaluation of initial construction costs

Only PmB -> 5% higher initial costs but 8% less LCC
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Questions?

markus.spiegl@omv.com ?
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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.

© 2013 OMV Aktiengesellschatft, all rights reserved, no reproduction
without our explicit consent.
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