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• The mix in the paver bucket should
a) in regard to the (in accordance with ZTV  

Asphalt)
b) in regard to the (grading curve) be

distributed

• The basic prerequisite for long-lived
asphalt surfaces !!!

Requirements and regulations  Theory
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• The lower limits apply with deliveries to the construction site

-
Tab.: Lowest and highest temperature of the asphalt mix in °C

Mix temperatures
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• The lower limits apply with deliveries to the construction site
• The upper limits when leaving the asphalt mixing plant and the silo.  

Information provided by the manufacturer must also be observed

• Mixing temperatures must be reduced by -> CO2 emissions! + MAK values lower
aerosols + fumes in the workplace

-
Tab.: Lowest and highest temperature of the asphalt mix in °C

Mix temperatures
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PROBLEMS IN ASPHALT 
ROAD CONSTRUCTION

With conventional
transport technology

(
–

Requirements and regulations
from practical applications



Requirements and regulations – practical problems
1. MECHANICAL AND GRANULAR SEGREGATION
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Fine grain Coarse grain –
rolls out

Tonnage per truck load

Installation depth (m) x installation thickness (m) x 2.5 to/m3
Distance (m) from clusters

(coarse grain and cold spots)

Cause of granular segregation
coarse grains roll outward – coarse grains come out at the start
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2. THERMAL SEGREGATION
Requirements and regulations – practical problems
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Requirements and regulations – practical problems
2. THERMAL SEGREGATION
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Requirements and regulations – practical problems
2. THERMAL SEGREGATION



Tonnage per truck load

Installation depth (m) x installation thickness (m) x 2.5 to/m3 (coarse grain and cold spots)
= Distance (m) from clusters

Requirements and regulations – practical problems
2. THERMAL SEGREGATION
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Requirements and regulations – practical problems
2. THERMAL SEGREGATION
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MAK value: Maximum workplace concentration value

Relationship between compaction and mix temperature
2. THERMAL SEGREGATION



SOLUTION:  
PERMANENT MIXING

Basic prerequisite
for high installation quality

Requirements and regulations  from practical applications



With dumper??
Considerable segregation

CIVIL ENGINEERING

Requirements and regulations  from practical applications



With dumper??
Considerable segregation

with concrete mixer!
Continuous mixing

CIVIL ENGINEERING

Requirements and regulations  from practical applications



th Colloquium on Asphalt, Bitumen and Pavements

Requirements and regulations  from practical applications



Naturally with push-off technology
"Bit by bit" mechanical and thermal mixing No problem in the
event of obstacles, e.g. overhead lines, avenues, traffic lights,
underpasses…

Requirements and regulations  from practical applications



(of temperature as well as bitumen and binder-agent proportions)

even distribution of grain sizes (in accordance with grading curve)

Dumper bodies clean and completely emptied – also without  
"Near-East" separator (diesel)

Requirements and regulations  from practical applications



Requirements and regulations  from practical applications



–
same effect as the truckmixer  
for construction engineering
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Munich Mittlerer Ring orbital motorway, 
Luise Kisselbachplatz  Leitenmaier



Clean and completely emptied with the push-off technology

-
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-
Installation of asphalt for "ancillary areas" such as sidewalks and excavations of utilities - without excavators

Distribution screw "Wiesel" is easy
attachable / retrofittable

• less manual labor
• fast and effective
• hot and homogeneous
• direct trench an benquet filling

Distribution screw "Wiesel"
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Results from a number of studies  
(PRACTICE)

•
•
•
•
•
•
•
• -

–
5
–
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-
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• -
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2.1 Construction project / task



Fig. 1: Layout of the four construction plots

Construction fields



(left / right) were taken  

At least 30 images were taken for  
each construction field and layer  
within a measured section of 75 to  
80 metres.

Thermal imaging for each 5 m  
section,
Laying time approx. 1 min

Temperature measurements taken
from the installed material
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The thermal images were analysed using the testo IRSoft Version 3.6 software.  
to show the minimum value, maximum value and  

average value and indicate 

over the  
asphalt surface for an inhomogeneously cool and homogeneously warm area.

From around 30 thermal images for each construction field and asphalt layer, the  
minimum, maximum and average values for each five-metre section were  
determined and analysed on the basis of the histograms.

Temperature measurements using
thermal imaging camera
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60.9 68.9 76.9 84.8 92.8 100.8 108.8 116.7 124.7 132.7 140.7
°

–

°
°

°

Fig. 7.1: Example of the thermal image
analysis of a 5-m section with inhomogeneous
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137.8 140.9 144.0 147.1 150.2 153.3 156.4 159.5 162.6 165.7 168.8
°

°
°

°

Fig. 7.2: Example of the thermal image analysis for
a 5-m section with homogeneous,
warm temperature distribution
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The three asphalt layers (base, binding, surface layers) revealed  
sometimes large differences in the surface temperature between KK and  
TA trucks.

5-
2

3.2.4 Difference in the asphalt surface temperature 
with KK and TA after installation



Fig. 9.1
Progression of the after installation for all layers (thermal image)
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Average asphalt temperature per 5-m section



-

Fig. 9
Progression of the after installation for all layers (thermal image)

Average asphalt temperature per 5-m section



-
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Average asphalt temperature per 5-m section
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•
-

- -

• -

5. SUMMARY AND INTERPRETATION
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Construction site report by ASFINAG: VIENNA
"Tunnel rehabilitation – push-off technology secures high quality of road"



Sunshine, approx. 25 – 35°C
Binder layer:
Mix transport with thermally insulated dumper bodies  
Installation of asphalt binder, two layers, total 10 cm  
Designation: AC16 B S, rubber-modifiedbitumen

Surface layer:
Mix transport in thermally insulated push-off vehicles
Installation of a 2.5 cm thick noise-optimised asphalt surface layer

Temperature progression during asphalt  installation



Temperature progression with thermal bodies – dumpers



Temperature progression with thermal bodies – dumpers
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Construction site report by road authorithy: MUNICH
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Construction site report by road authority: MUNICH
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th Colloquium on Asphalt, Bitumen and Pavements
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The wind strength, wind  
direction, ambient  
temperature, air pressure  
and humidity may also be  
documented in addition to  
the asphalt temperature  
using a weather station.

The measuring width of 10 metres
comprises 40 squares sized 25 x 25  
centimetres. Each of these grid  
areas contains up to 16 individual  
measuring points from which an  
average value was calculated. The  
measurable temperature range is  
between 0°C and 250°C with a
tolerance of just ± 2°C
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"Truck changes are often the cause of temperature differences in the mix and may  
be quickly identified as a clear cold point."

Thermal imaging systems that have proved themselves in practice
e.g. Moba Pave – IR Scan



Site investigations in Bohinj Slovenia,
with thermography systems from Vögele

-
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Site investigations in Bohinj with thermography systems from Vögele



Push-Off Trailer

-



-

Mixture about 1 – 2,5 hours on the truck
Installation with Push-Off Trailer

Mixture about 3 hours on the truck

Temperature evaluation with Vögele Road Scan
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• -
significant

•
YOU 

• -

€ €
(depending on availability, whether the transport company with push-off vehicle has been firmly incorporated into the logistics
process and on the distance to the side)

• -
-

Costs / benefits for thermal bodies with push-off  technology?
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• -

•
– YOU 

•

Extremely low loading height

Costs / benefits for thermal bodies with push-off  technology?
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•
-2

•

•

Costs / benefits for thermal bodies with push-off  technology?



The push-off technology offers maximum tilt stability.
The dangers during unloading are minimal - a major plus in occupational safety.
Power lines, avenues, manual cleaning or bridges are a big risk for tippers.  
A risk that can be eliminated with the push-off technology.

For more safety at work
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• -
–

Costs / benefits for thermal bodies with push-off  technology?



• Asphalt installation while airport operations continue  
without restrictions from air-traffic control's radar

• Not necessary to shut down flight operations for the rehabilitation  
of aprons

• Shorter cycle times permit faster construction
• Improvement of durability and quality on heavily used asphalt areas
• Fewer rehabilitation cycles

Costs / benefits for thermal bodies with push-off  technology?



• Asphalt installation of the runaway at airport
Belgrad and Salzburg

Trucks with push-off technology were in use to guarantee a smooth and
fast handofer to the asphalt paver
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•

•
– - - -

–

Costs / benefits for the consortium
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• YOU 

ENVIRONMENTAL PROTECTION 

• (minimum additional costs per m²!!!)

•

• In many countries road authorities e.g. RVS and ASFINAG, CZ… have already
included push-off technology as a best-bidder criterion ore demanding it in 
their specifications

• Vehicles with push-off function (recommended by EAPA)

• Reduced asphalt segregation in the silo Continous

homogenisation of the material during unloading

Costs / benefits for the consortium
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Vehicles also available regionally and nationally
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Environmental Protection
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Environmental Protection



Environmental Protection
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With dumper??
Considerable segregation

with concrete mixer!
Continuous mixing

CIVIL ENGINEERING

Transportation of concrete for engineering



CONTINOUS mixing during the unloading process with push-off vehicle!

With dumper??
Considerable segregation

With push-off function!
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Transportation of concrete for engineering


