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For perfect paving, know the
five forces of a floating screed
By Tom Kuennen

T

oday’s asphalt pavers offer
an extraordinary array of
technological improvements
that automate or enhance
many aspects of placement of
bituminous pavements.
“The quality of today’s asphalt
surface is much smoother with an
overall improvement in surface texture
consistency and joint quality,” says
Laikram (Nars) Narsingh, Commercial Support and Development, for the
Vögele division of Wirtgen Group.
“Also, the deterioration of the surface
takes much longer, due to improved
paving processes, such as reduced mass
and temperature segregation, and
higher joint density.”
This is the result of a number of
technical achievements, including
more rigid screeds, better material
feeder systems, precise propulsion
capabilities, screed “hold-and-freeze,”
integrated grade and slope control,
on-board diagnostics, backup systems, and often through use of compaction and high-compaction screeds.
Despite these elements, the essential asphalt paver is extremely simple,
composed of two components: tractor
and free-floating screed. These are
completely independent of each other,
being connected only at the screed tow
point on each side of the tractor. Because the screed is independent of the
tractor, the performance of the screed
determines the quality of the mat.

The five forces holding the screed
to grade

If that’s true, what determines the
performance of the screed? It’s con-

trolled by five physical forces, and
understanding the principle of the
free-floating screed is quality paving,
Narsingh says.
The free-floating screed is not held
to grade (the thickness of the mat)
by any mechanically or hydraulically
controlled set position. Instead the
free-floating screed is held to-grade by
five forces in balance or equilibrium,
including:
1) The force exerted by the tractor
to pull the screed;
2) The weight of the screed;
3) The force created by the head of
material in front of the screed;
4) The frictional resistance of the
material as it flows under the
screed plate; and
5) The force induced by the paving
material during compaction
process.
“When these forces are in balance, the screed is held to-grade
with an equilibrium angle of attack.
This angle of attack ensures that the
trailing edge of the screed plate does
the final screed compaction and sets
the surface texture. Any changes in
these forces will disrupt the balance
of the forces, resulting in roughness
and mat blemish. So it’s important
to ensure maximum stability of the
five forces to optimize screed performance,” says Narsingh
In addition, while the principle of
the free-floating screed has remained
unchanged since inception, mat quality
has been continuing to improve due to
several reasons, one of which is improved paver technology.

Technological advancements

“Improved control technology –
such as CANBUS with digital display,

non-contact sensors, and improved
hydraulic controllability – has allowed
better controllability of the five forces
to ensure stability,” Narsingh says.
“Some manufacturers have made full
use of this technology to ensure stability of the above five forces, while
others are hesitant. Some paving crews
have embraced this technology on
pavers – and have been improving mat
quality – while other providers, like
some OEMs, are hesitant to embrace
technology, and are not performing as
well with mat quality.”
Some systems and features in which
recent technology has provided improved management of the five forces
affecting the free-floating screed are
control of material feed system, and
propel controllability, with screed stability during stopping and starting.

Technological improvements include:
• Compaction screeds. Compaction screeds use a tamper bar that
is located in front of the screed to
provide the initial screed compaction. This technology is making a
comeback in North America mainly
because of globalization of the paving Industry, and the dominance of
international paver manufacturers
such as Wirtgen Group, Volvo and
Caterpillar.
The compaction screed increases
in-place density, and reduces rolldown, resulting in smoother pavement. These screeds usually have
the rigidity for wide paving, with its
ability to eliminate cold longitudinal
joints. They also help contractors
win smoothness and density bonuses.

The essential asphalt paver is extremely simple, composed of two
independent components: tractor and free-floating screed. They are
completely independent of each other, being connected only at the
screed tow point on each side of the tractor.
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These screeds could also be used
to place roller compacted concrete
(RCC), a pavement with growing applications.
• Material feeder systems. Today’s
material feeder systems ensure material consistency. Independent auger
and conveyor design that allows better material flow under the auger
drive box are features of modern
feeder systems that ensure material
consistency. These features not only
provide consistent material feed, but
also material consistency under the
screed, all of which results in uniform
surface texture of the asphalt and
smoother pavement.

• Precise propulsion capabilities.

On track pavers, precise propel controllability allows the operator to
maintain the proper straight lines
that improve smoothness and joint
quality. The Vögele single-steering
joystick – together with the ability of
the operator to set his desired paving
speed, guided with a digital display
– allows operators to significantly
control the pull force. New technology also allows Vögele operators to
automatically set the turning radius
of the paver into turns, which is one
of the most challenging operations
for operators.
• Screed “hold and freeze.” The
screed “hold and freeze” function
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automatically engages with the propel lever to prevent screed settling
and hump due to stops and starts.
This is a standard feature on Vögele
pavers, but an optional feature on
other brands.

• Integrated automatic grade and
slope. Today’s integrated automatic

grade and slope control systems
make it much easier for operators to
implement automatic grade, as the
systems are native to the paver and
do not have to be transported to the
jobsite.
Also, these integrated systems allow operators to monitor grade and
slope without being in automatic
control mode, especially with the
Vögele Niveltronic system, in which
operators monitor both sides from
either side.

The passage of asphalt mix under an independently floating screed and
its final placement is influenced by multiple factors.

• Onboard diagnostic and backup
controls. These allow the operator to

maximize uptime and efficient operation of the paving.
“Ease of operation has dramatically improved with recent technology,” Narsingh concludes. “This
reduces operator tiredness, allowing
them to perform more efficiently
during long work days typical of the
paving industry.”
Tom Kuennen is a technical writer
specializing in roadbuilding.
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With a free-floating screed in balance or equilibrium, mat depth is
increased or decreased by changing the screed angle of attack. It can
be done manually, by adjusting thickness control screw (red); manually
by using the tow point jog switch (green); or automatically by using
grade and slope control systems.

