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Official Test

Materials testing laboratory
charged with the examination:
Number of drill cores examined:

Institut Dr. Kérner & Partner

Ingenieurgesellschaft mbH Leipzig
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Binder Course

Surface Course

Density by volume
in drill core

2.5625g /cme*

Density by volume
in drill core

2.394g /cms* {
|

Density by volume according to Marshall
of mix sample

2.484g/cme*

Density by volume according to Marshall
of mix sample

2.410g/cme*

Volume weight

2.657g/cms*

Volume weight

2.513g/cme*

Voids content in drill core

5.0% by volume*

Voids content in drill core

4.3% by volume*

Degree of density

101.6%"

Degree of density

100.0%*

Bond of layers

* Average of individual values.

100% fulfilled

Bond of layers

100% fulfiled
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Job Site Details

Length of section: 3.9km

Area in square metres: 25.350m?2
Contractor: Altmarkbau GmbH & Co. KG

Paving Details
Pave width:

Binder Course
Layer thickness:
Material:

Surface Course
Layer thickness:
Material:

6.5m

5cm

binder course mix (Abi 0/16 S)

with binder (B 50/70)

2cm

stone mastic asphalt (SMA 0/8 S)

with binder (B 50/70)
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Official Test

Materials testing laboratory charged with the examination:

Additional voluntary test:

Number of drill cores examined:

Site Report 3:
“Two-layer Paving”
on Tight Bends

Contract for “Compact Asphalt Pavement”:
Rehabilitation of carriageway on the K 1155 rural road
near Ochtmersleben, Saxony-Anhalt, Germany

Job Description

The existing K 1155 is a winding road and some of the bends
are really tight. But thanks to the VOGELE InLine Pave®
concept, it was no problem at all to carry out the roadworks
by paving two layers “hot on hot”. This was possible due
to the compact sizes of the two pavers SUPER 2100-2 IP
and SUPER 1600-1 used on the contract. “Hot on hot”
paving could be handled easily even on hairpin bends.
On these sections, the machines of the InLine Pave® train
just worked at slightly larger distances from one another.

Ingenieurgesellschaft fir Baustoffe und Bautechnik Bischof mbH

Institut fir Materialprifung (IfM) Dr. Schellenberg Rottweil GmbH

5

Binder Course

Baustoffe und
Bautechnik
Bischof mbH

IfM
Dr. Schellenberg
Rottweil GmbH

Surface Course

Baustoffe und : IfM
Bautechnik Dr. Schellenberg
Bischof mbH Rottweil GmbH

Density by volume
in drill core

2.433g/cms3*

Density by volume

2. 3*
in drill core 839g/cm

2.328g/cms3*

Density by volume
according to Marshall

i 2.414g/cm3*

Density by volume i i

according to Marshall E 2.363g/cms3*
of mix sample

1 2.3469g /cm3*

2.5642g/cms3*

Volume weight 2.761g/cms3* 2.423g/cms3*

4.3% by volume*

Voids content in drill core { 4.9% by volume* | 3.9% by volume*

Degree of density

100.8%*

Degree of density 99.0%* 99.3%*

Bond of layers

* Average of individual values.

100% fulfilled

100% fulfilled

Bond of layers 100% fulfilled 100% fulfilled
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Interview with materials tester Professor Dr Kurt Schellenberg about InLine Pave®.

“High Stability of the Binder Course!”




Question: Professor Schellenberg, you and your materials
testing institute observed the “hot on hot” paving process
with VOGELE InLine Pave® machinery from the very start.
What are the results of your tests?

Prof Schellenberg: We verified that InLine Pave® and the
method of paving "hot on hot” is capable of building
pavements of high quality, with high process reliability. The
machine technology allows to achieve a density of 98%
and beyond, without rolling. This value proves the high
stability of the binder course.

Question: But when, as is the case with InLine Pave®
machinery, the paver for surface course passes over the
freshly placed, hot binder course, is there no risk that
its crawler tracks might leave imprints in the asphalt, as
adverse “side effects”?

Prof Schellenberg: Imprints cannot generally be ruled out.
However, it is a matter of fact that the load by the paver for
surface course leaves just minimal imprints in the binder
course. Given a correct composition of the mix — and | wish to
emphasize that optimized mixes should be used - then the
properties of the binder course, also under the crawler tracks,
are identical with the ones under the rest of the pavement.

Personal Details

Professor Dr Kurt Schellenberg is a renowned expert in the field
of asphalt pavement construction. With his institute for materials
testing, Dr. Schellenberg Rottweil GmbH, he has been involved
in the development of new testing methods for decades.
He received research awards and was entrusted with research
projects by renowned companies and authorities, such as the
German Road Research Institute (BASt). Prof Schellenberg has
been dealing with “Two-layer paving of hot-rolled asphalts”, i.e.
the “hot on hot” paving method for 14 years now, conducted
a number of tests and developed new testing methods
especially for this kind of paving.

This is what all our test protocols showed. There is no negative
effect on the binder course, neither in terms of density nor in
terms of voids content. And it is no problem to mix a binder
course material so stiff that no imprints occur at all.

Question: And what about evenness?

Prof Schellenberg: In this context, too, our tests showed
good results. On all projects, the currently valid tolerance
requirement of +/-4mm on a 4m section, in both the longitudinal
and the transverse directions, was met.

Question: How good is interlocking of binder course and
surface course?

Prof Schellenberg: Binder and surface courses are interlocked,
this is what all our tests proved. In other words, the layers’
mixes are neither blended, nor can the layers become
displaced. This is due to the monolithic interlocking of binder
and surface courses. Monolithic interlocking means that an
integrated whole is created that cannot be separated. The
InLine Pave® method manages to create such an integrated
whole as the paver for surface course follows right behind the

paver for binder course. They do pave “hot on hot”.
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Question: When applying the InLine Pave® method,
surface course can be paved in reduced thickness
whereas the thickness of the binder layer is increased.
What advantages result from that?

Prof Schellenberg: This involves advantages primarily for the
paving process proper and the quality of the asphalt pavement.
When paving “hot on hot”, the binder layer prevents fast
cooling of the surface course. The temperature inside the
asphalt pavement is maintained for a longer period of time.
As a result, subsequent compaction by rolling yields a higher
degree of density along with a lower voids content. Thanks
to this circumstance, high-quality paving is possible even
in the cold season or in cold regions, as the time available
for final compaction is prolonged considerably.

Question: How do you assess the service life, in the
long term, of the layers paved “hot on hot”?

Prof Schellenberg: The crucial point for the lifespan of
asphalt pavements — provided a road base of good load
bearing capacity — is a binder course of sufficient thickness,
perfectly compacted and highly stable. And this is the case
with all the drill cores we have examined. At the same time, a
surface course of minor thickness features a higher resistance
to deformation than conventional 4cm surface course.
And when the surfacing is worn, it can be milled off and a
new one placed.

Question: What, in your opinion, should the design of a
perfect road be like?

Prof Schellenberg: The perfect road is characterized by
a road base of high stability, i.e. of high load bearing capacity.
This not only refers to unbound bases, but also to asphalt
bases and binder courses. Given this kind of base, the surface
course can be regarded as a thin and water-tight coat, with
surface properties optimized according to road users’ needs.
Important for the surface course is a sufficient amount
of binder. A high binder content increases a surface
course’s impermeability so that water is prevented from
penetrating into the asphalt pavement. Water is the asphalt’s
natural enemy, so to speak. And, as mentioned before, the
phenomenon of rutting is minimized due to the surfacing’s
small thickness.

Question: Can such a perfect road pavement be built with
InLine Pave®?

Prof Schellenberg: Yes, of course. Roads built with
InLine Pave® do come very close to this ideal. ®
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Road rehabilitation in single-lane width with VOGELE InLine Pave® on the A 61 motorway in Germany.

5.2km of Motorway Rehabilitated
in Just Four Night Shifts

Motorway roadworks might be considered the natural enemy of every car driver. Many drivers at least share this opinion
when it comes to rehabilitating crumbling or deformed road pavements. This is understandable, as reduced speeds and
narrow lanes at the scene of the roadworks often lead to bottlenecks and traffic piling up. With InLine Pave®, VOGELE
have developed a concept allowing to reduce traffic obstruction to a minimum. Minimum obstruction also was a great
benefit when it came to rehabilitating the lorry lane on the German A 61 motorway between Ludwigshafen junction and
Frankenthal, where InLine Pave® machines renewed a 5.2km section in just four night shifts.

22 5‘3%



23




> Berlin

° Poland InLine Pave® allows the duration of long-term job sites to

Germany be drastically reduced, as was once again proven by the
construction consortium of Wilhelm Faber GmbH & Co. and

’ Eurovia GmbH during the pavement rehabilitation work on
® Ludwigshafen the A 61 motorway, where everything went like clockwork

during the four nightshifts.

‘ First the milling machines, then the InLine Pave® train

GERMANY

France

“Hot on hot* paving proceeded as usual on the A 61
motorway. Three WIRTGEN milling machines, two W 2000

Job Site Details and one W 100 F, removed the old asphalt pavement to
a depth of 12cm and loaded the milled material onto lorries —
Rehabilitation of lorry lane in four night shifts 2,000 tonnes each night. At some distance behind the milling
on the A 61 motorway between Ludwigshafen machines followed the VOGELE InLine Pave® train made
and Frankenthal, Germany up of three team players: the MT 1000-1 IP Mobile Feeder
for mix supply, a SUPER 2100-2 IP paver with
Length of section: 5.2km AB 600-2 IP Extending Screed for laying binder course
and a SUPER 1600-2 with AB 500-2 TV Extending Screed
Paving Details for laying surface course. The pavers placed 10cm of
Pave width: 4.7m binder course mix (0/22 S) and a 2cm surfacing.
Layer thickness: 10cm binder course
2cm surface course The InLine Pave® train completed 1.3km each night
Paving Material The VOGELE pavers worked at a pave speed of 3.5m/min.
Binder course: asphaltic binder (Abi 0/22 S) and in 4.7m width, progressing around 1.3km each night.
with binder (PmB 45 A) Of course, accuracy of levels, too, was in the focus of the
Surface course: stone mastic asphalt roadworks. The accuracy stipulated for both new construction
(SMA 0/8 S) with binder and rehabilitation of German motorways is = 4mm measured
(PmB 45 A) over a 4m stretch. In order to meet this requirement, the
VOGELE machines came with two sonic grade sensors
Equipment connected to NIVELTRONIC Plus®. As references, they used
InLine Pave® train comprising: the adjacent lane on the left-hand side and the shoulder
MT 1000-1 IP Mobile Feeder on the right side.
SUPER 2100-2 IP with AB 600-2 IP Extending Screed
SUPER 1600-2 with AB 500-2 TV Extending Screed Final compaction with HAMM's new flagship HD+ 140
WIRTGEN W 2000 and W 100 F Milling Machines Three HAMM tandem rollers with oscillation technology
HAMM DV 90 VO and HD+ 140 Rollers compacted the freshly paved lorry lane right behind the

InLine Pave® machines. Among the group of rollers was
HAMM’s new flagship, the HD+ 140 model launched quite
recently into the market. This heavy, articulated roller with




an operating weight of 14 tonnes sets new standards with

a cabin offering room for the operator to an extent
never known before, with perfect visibility and impressing
performance data. For Michael Weirich, foreman for asphalt
paving at contractor Faber, the HD+ 140 was the ideal
roller for final compaction of the asphalt layers paved
“hot on hot”.

2,000 tonnes of material transported to the job every night

Night shifts like those on the A 61 are always backed up
by a perfect logistical organization. The work began at 8 p.m.
and the VOGELE machines started paving at 10 p.m. Dozens
of feed lorries lined up on the job site to ensure uninterrupted
supply of the pavers with hot mix. Every 5 to 8 minutes,

a lorry loaded with binder material docked with the Mobile
Feeder and dumped its load into the transfer vehicle’s
receiving hopper. Material for surface course was required
every 5 to 10 minutes. This way, a total of 2,000 tonnes
of hot mix were supplied every night.

Major savings of cost and time

InLine Pave® job sites stand out though an enormous
saving of time. Construction time alone is reduced by roughly
half. This also was a great benefit on the A 61 motorway
in Germany: the roadworks were completed after just four
night shifts. And saving of time, of course, also cuts cost —
as does the fact that “hot on hot” paving requires less
fresh material for surface course. @

Comfortable working even at night:
Michael Wenz, paver operator of contractor Faber,
easily gets to grips with his InLine Pave® machine.
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Documentation of the SUPER 2100-2 IP paver’s conversion.

Conversion from Standard Paver into an InLine Pave® Machine
for Placing Binding Course, with Transfer Module, in Just 1 Working Day

The InLine Pave® concept is a highly cost-effective solution Well, how long does it take to install the Transfer Module
for contractors. All machines can be used for conventional on the SUPER 2100-2 IP paver? The answer is just 6 hours.
paving work at any time and after that be applied for two-layer ~ And this is what you need for fitting the Transfer Module:
paving “hot on hot” on an InLine Pave® job.

B Workshop

B 5-tonne lifting gear

M Two workshop staff

— "‘—?”:' i I!NW"

1 The SUPER 2100-2 IP is ready for conversion. Conversion begins with removal of the paver’s hardtop
Work starts at 7 a.m. and the muffler end pipe.

3 Next is removal of the engine hood, the driver’s seats

and the guard rails. including slide rail.
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5 The ErgoPlus® operating console is fitted on the 6 Before lifting the Transfer Module onto the paver,

operator station of the InLine Pave® Transfer Module. the engine hood has to be attached.

Electrical cables are connected.

7 Using the lifting gear, two workshop staff raise the

Finally, hydraulics and electrics are connected.

InLine Pave® Transfer Module onto the SUPER 2100-2 IR A test run should be performed, checking all
positioning it into place and securing it. Then they fit components for proper functions and making final
the muffler end pipe. adjustments.

And that’s it!

About 6 hours are all that's needed for fitting the
InLine Pave® Transfer Module onto the SUPER 2100-2 IP.
Two people can easily manage the conversion in less
than one day.

All that remains to be done on the job site is place
the extra hopper, holding 20 tonnes, into the material
hopper of the SUPER 2100-2 IP and paving can
commence.

L
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Further information on InLine Pave®

Visit us on the Web at www.voegele-info, contact your local Sales and Service Centre of the WIRTGEN Group
or send e-mail to the Product Management Division of JOSEPH VOGELE AG: produktmanagement@voegele.info
or roadnews@voegele-info.
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Your feedback on RoadNews would be much appreciated. Suggestions are welcome. Please write us at roadnews@voegele.info



