Process reliability in asphalt construction

Sustainable and climate-neutral road construction
Reduction of life cycle costs and CO, emissions
through innovative transport technology

Measures to improve asphalt quality
for federal highway and municipal road construction
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High-quality asphalt roads are important for
road safety. Potholes, blow-ups or damaged
roads can quickly become a danger to all
road users. It is therefore all the more im-
portant to use the right vehicles in road cons-
truction: Fliegl has been working very intensi-
vely on development for many years and has
been exploring the transport and installation
process in road construction.

It has always been veryimportantto usto loca-
te existing weaknesses and find appro-priate,
innovative and effective solutions. We have
managed to perfect the technology requi-
red for the current requirements in road
construction with push-off technology,
which has been proven worldwide a thous-
and times over and which has long since
become the state of the art (there are many
manufacturers).

A recent study by TUM has confirmed: The
average loss of temperature during trans-
port is reduced by only 3.2° C when ther-
mally insulated dumper bodies are used
compared with conventional dumper bodies
- but the average temperature of the instal-
led mix has not usually been a problem in
recent decades!

ven when mixes are transported using con-
ventional thermally insulated vehicles, the
main problem encountered in asphalt road
construction - segregation - is not solved.

The installation results only satisfy the hig.
hest standards if these are both consistently
high - only then are the compaction ratio, void
content, binder agent content, even-ness,
etc. of the new road surface perfect and thus
impervious and durable. Dumper vehicles
with push-off function will ensure this consis-
tency of temperature - and perfect the pro-
cess of road construction.



The installation quality required when con-
structing asphalt roads can usually not be
achieved with classic tipping technology due
to negative factors, such as time spent in in-
ner-city traffic jams, overhead tram cables,
traffic lights, crossroads, subways, roadside
trees, installation obstructions, e.g. gullies,
manholes, etc. A continuous installation
process with a high or optimum installation
temperature and homogeneity can therefore
not be guaranteed in practice (especially with
highly sensitive noise-reducing asphalt sur-
faces), particularly in municipal road const-
ruction and maintenance management, with
conventional transport technology.

These problems are a thing of the past when
thermally insulated vehicles with push-off
technology are used.

This is based on years of research:
A large number of studies and research pro-
jects, e.g. TU Darmstadt, TU Vienna, TU Br-
unswick,... commissioned by the respective
public bodies responsible for road construc-
tion have revealed the cau-ses, problems
and solutions in asphalt road construction.

One great advantage over conventional tip-
ping technology is that it continues to mix du-
ring the unloading process and yields signifi-
cantly better homogeneity of the temperature
and stone structure on the finished asphalt
surface even when installed without a feeder.
It has therefore been shown that the installa-
tion quality and thus the durability of roads
can be significantly improved with push-off
technology, which is consequently an essenti-
al contribution to process safety in road con-
struction.

It is now up to the responsible building au-
thorities to demand this technology in their
tenders for future road rehabilitation or new
construction projects.

We would be delighted to share our enthu-
siasm for innovative road-construction solu-
tions that will make your roads more durable
with you.

We would be happy to send you detailed re-
sults from additional research projects or ex-
plain these to you in a personal consultation.

»,Dumper vehicles with push-oft
technology represent a milestone for qua-
lity improvement in asphalt road construc-

tion“.

We would be grateful if you were able to
suggest a date.

| would be pleased to assist and am at your
disposal on Tel.: + 49 (0) 8631/307 381
or email: martin.fliegl@fliegl.com.

Martin Fliegl
Head of Research and Development
Fliegl Bau- und Kommunaltechnik GmbH
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_____________________________________________________________

Requirements and regulations

The use of pavers and vehicles with push-off functions should
be specified for construction sites with large quantities of as-
phalit.

: Where the use of a paver is not practical (in terms of space or :
E cost), the use of vehicles with unloading technology has pro- E
! ven to be a well-established and effective alternative, recogni- !
: zed as a quality-enhancing component in the process chain. :

 The paver is not a mixer
It segregates material at the front. —>»It segregates materi-
al at the rear.

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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es rutschen erst groRe Mengen an kiihlerem Mischgut in den

Fertiger / Beschicker

Source reference
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Relationship between compaction and mixed material temperature
Thermal segregation

Compaction at 98% after 100 Impacts

Minimum compaction level

How is the roller operator supposed to compact the approximately 15-35 m? areas ex-
actly 2.5 to 4 times more intensely at these spots compared to the hotter sections?



»impact of temperature segregation on the service
life of roads”

Relationship between surface temperature differences, level of segregation and
additional building costs (after Stroup-Gardiner und Brown, 2000)

Asphalt surface tem- Degree of Additional costs (%) of the ori-
peratur differences segregation ginal building costs
<10 °C - -
10-16 °C Low segregation 8-13%
17 -21°C Moderate segregation 22 -30 %
>21°C High segregation 37 —46 %

-

_____________________________________________________________

Numerous studies on newly constructed and repaired roads
show that temperature segregation quickly leads to road da-
mage.

In numerical terms, the follow-up costs due to temperature se-

gregation can amount to nearly half of the original constructi-
on costs, as damage becomes apparent only a few years after
installation.

With significant temperature segregation, the service life can

be reduced by up to seven years, approximately half of the ex-

pected lifespan (see table).

Quelle: Segregation in Hot-Mix Asphalt Pavements; Report 441
M. Stroup-Gardiner; E.R. Brown; National Center for Asphalt Technology

-

_____________________________________________________________
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Requirements and Regulations - Problems in Practice.
Residues of Mixed Material by PmB, SMA, OPA, ...

Additional costs for excavators, additional personnel,
downtime of trucks, planned cycle time not working.

Requirements and Regulations - Problems in Practice.
Residues of Mixed Material by PmB, SMA, OPA, ...

Partially large amounts of (already paid for) mixed
material that needs to be disposed of—how many tons
per batch?

Costs?
Environmental protection, CO, ?



Requirements and Regulations - Problems in Practice.
Residues of Mixed Material by PmB, SMA, OPA, ...

Requirements and Regulations - Problems in Practice.
Occupational safety? High risk of injury to personnel!

The planned cycle time for the delivery of mixed material is not being met.
The supply is interrupted, and the paver comes to a halt.

Requirements and Regulations - Problems in Practice.
Accident prevention - Safety on the construction site

Vehicles with push-off functions offer the highest level of safety.

The danger zone during unloading is minimal—providing a significant increase in
workplace safety, which is often difficult to quantify in dollars!

Power lines, avenues, bridges, and inclines can be deadly hazards.

This is a risk that can be avoided with push-off technology.

Ensure greater safety on construction sites!

17
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_____________________________________________________________

_____________________________________________________________

_____________________________________________________________

Environmental protection, CO, reduction
with the use of vehicles equipped with push-off functions

Environmental protection through reduced CO, emis-
sions during asphalt production

Production temperature can be reduced at the mixing plant!

Reduction or elimination of expensive additives for temperature-reduced
asphalt.

Nevertheless, high and consistent paving quality is achieved through
continuous, incremental mixing.

Fewer resources - less CO,, less gas, oil, and coal dust.

Due to lower production temperatures, reduced bitumen hardening or
brittleness, and minimal aging of the bitumen

Longer service life of asphalt surfaces due to high paving quality

_____________________________________________________________



and temperature-reduced asphalt
Centering plates direct the asphalt into the center of the paver bucket

—) fedUces mechanical/thermal segregation

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||



__________________________________________________________

Dosing part can be attached/retrofitted
Great for manual installation in urban areas

Safe and secure filling of wheelbarrows

YouTube: Distribution

“Wiesel” attachment screw Wiesel
Professional sealing of excavations

_____________________________________________________________
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—————————————————————————————————————————————————————————————

* For the area with material installed too cold (bin-
der- top layer), the asphalt technology tests showed
poorer material properties in terms of deformation
indicators for bitumen and resistance to permanent
deformations in the mixture.

Bericht TU Wien

_____________________________________________________________

—————————————————————————————————————————————————————————————

_____________________________________________________________



Wissenschaftliche Untersuchungen Temperaturverlauf

im Asphaltstraenbau im Asphalteinbau
Einbau mit Thermomulden

Auftraggeber/Baulasttrager:

Amt der Oberodsterreichischen Landesregierung,
Direktion StraSenbau und Verkehr

Begleitet von der BPS

(00 Boden- und Baustoffpriifstelle)

Temperaturverlauf und Qualitatsmerkmale

an mehreren Pilotstrecken
Mischguttransport mit unterschiedlicher Technik

Konventionell: Kipper Asphaltmulde

Fahrzeuge mit Abschiebetechnik
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—————————————————————————————————————————————————————————————

TEMPERATURE MEASUREMENT USING THERMAL IMAGING

To assess the homogeneity of the temperature distribution on the surface, a thermal imaging ca-
mera was additionally used. This camera captures the asphalt surface over an area and displays
its temperature.

Figure 13: Thermal image and evaluation scheme of a Figure 14: Thermal image and evaluation scheme of a
conventional dumper load without a paver conventional dumper load. push-off vehicle inclusive,
without a paver

_____________________________________________________________

—————————————————————————————————————————————————————————————

_____________________________________________________________



push-off, without a
feeder

Conventional Thermo including

without a feeder

Thermo inclu-
ding push-off,
with a feeder

Conventional,
with feeder
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Thermography systems

1

Thermal imaging systems that have proved them-
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||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

€ 0.50 to € 2.00 per tonne of mix

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Japan

||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
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Airport renovation

—————————————————————————————————————————————————————————————

Airport Belgrad - Vinci Concessions - ,Installation of over 270,000 tons of asphalt”

: YouTube: Airport :

_____________________________________________________________

—————————————————————————————————————————————————————————————

Asphalt installation during ongoing airport operations
without interference with air traffic control radar

_____________________________________________________________
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_____________________________________________________________

_____________________________________________________________

E The additional costs for using thermo-bins with a scraping fun-
: ction amount to approximately 50 cents to 2 euros per ton of

E mixture.

: Additional costs, for example, for a surface layer renovation,

E amount to approximately 5 to 20 cents per square meter.

E Per vehicle availability + supply + demand

The additional costs are very minimal.

This will demonstrably improve the durability of your roads.

_____________________________________________________________



—————————————————————————————————————————————————————————————

_____________________________________________________________

—————————————————————————————————————————————————————————————

RSV have already included push-off technology as a best-
-bidder criterion and are demanding it in their specifications

* Transport vehicles with spreading functions are increasingly
being incorporated into regulations worldwide as the state of
the art.

_____________________________________________________________



Only if you include it in the tender can you significantly en-
hance the durability of your roads with this component in the
process chain!

Many hundreds of construction project sponsors already
specify thermo-insulated bins with a push-off function for the
mixture transport in the specifications, just as they specify
feeders and types of mixture in the tender documents.

It is already a standard technology available on the market.
No stop-and-go + improved homogeneity

=» Longer durability
Improved smoothness =» Active noise control

_____________________________________________________________

_____________________________________________________________

_____________________________________________________________
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—————————————————————————————————————————————————————————————

_____________________________________________________________

Recommendation / solution approach:

e Additional compensation for performance and quality
parameters in asphalt pavement production

* Extended testing methods, such as DSR analyses

components in the specifications to ensure quality

i * That’s precisely why you should include additional i
i improvement. i

_____________________________________________________________
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Climate protection, CO,-Reduzierung, European Green Deal

Climate protection, CO,-Reduzierung, European Green Deal
SDG s sustainable development Goals

SDG's sustainable development Goals
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—————————————————————————————————————————————————————————————

i Climate protection, CO,-Reduzierung, European Green Deal
' SDG*s sustainable development Goals

* Transport vehicles with spreading functions are increa-
singly being recognized in regulations worldwide as the
standard technology.

* Vehicles with push-off functions (recommendation from
the BMVI)

—> Reduced segregation of the asphalt in the bunker
through continuous homogenization of the material
during unloading

_____________________________________________________________

—————————————————————————————————————————————————————————————

 Worldwide, temperatures in asphalt production need to
be reduced due to rising energy costs and environmen-
tal protection.

 Transport vehicles with spreading functions are a mi-
lestone and guarantee that these challenges can be met
with ease.

Youtube: Asphalt Green Deal

_____________________________________________________________
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Case Study: Berlin Does It

Capital city demands thermally insulated dump bodies with push-off functions

,»Among professionals, the added value that unloading technology pro-
vides for paving quality and the urability of road surfaces is widely reco-
gnized. It is logical and consistent, therefore, that an increasing number

of authorities are defining thermally insulated dump bodies with push-
off functions as a mandatory standard for asphalt delivery and are inclu-
ding them as a requirement in tenders.

Asphalt Vision 2030

Building sustainable and low carbon roads

Part 2: Current challenges and opportunities in temperature management of asphalt mixtures




Tender document for

transporting mix materials

Measures to increase the
asphalt installation quality

1. General

The lifetime of the road surface structure
depends on various boundary conditions.
These particular- ly also include a high-qua-
lity installation process, as well as reliable
compliance with requirements from the
technical regulations for asphalt building
materials until completion of the bonded
surface structure.

Investigation results make it clear that parti-
cular- ly the processing stages in the process
chain from the production of the asphalt
mixture, to the trans- port and installation

of the asphalt have significant potential for
assuring the quality of the asphalt mix- ture.
Strong technical temperature and granular
segrega- tion with the delivery / handover to
the producer often lead to large fluctuations
in the installation quality with relevant ne-
gative impact on the dura- bility of the newly

installed asphalt base layer and cover layer.

2. Technical requirements for the trans-
port vehicles

Thermally insulated vehicles with

push-off function (reduction of segregati-
on during the emptying process)

To ensure sufficient thermal insulation of the
trans- port bodies, the wall / base structure
including the insulating material used, must
have a thermal resistance (R-value) greater
than or equal to 1.65 m2K/W (at 20 °C).

The vehicles must be fitted with a covering
device (e.g. tarpaulins), which remains clo-
sed until the start of the unloading process
into the road paver / feeder.

The insulating material used must have long-
term temperature resistance of up to 200°.

The measurment of the asphalt mixture
temperatur takes places using a calibrated
measuring device, which allows the tempera-
ture of the aspahlt mixture to be read off in
the four corner points of the transport body
BEFORE unloading.
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