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Prior to reclamation, a two-foot wide trench
was cut adjacent to the existing pavement for
widening.

2 Cement is placed on the surface of the
pavement where it will be mixed with the
underlying pavement by the reclaimer in one
operation.

3 The paving train consists of a water truck (off
camera to right), the Wirtgen W380 CRi Cold
Recycler (center), and the Vogele 2000 High-
Density Paver at left.
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Paver-Laid Full-Depth Reclamation
(FDR) with Portland Cement
Introduced in South Carolina

King Asphalt, based in Liberty, SC, is bringing
innovation to Full-Depth Reclamation (FDR) with
Portland Cement with new equipment that
promises greater speed in construction
combined with improved quality. Their work was
recently recognized with the Excellence in
Recycling Award for Full-Depth Reclamation
presented jointly by Roads & Bridges magazine
and the Asphalt Recycling and Reclaiming
Association for their work done on US Route 123
east of Clemson, SC.

King Asphalt has been a leader in FDR with
Portland Cement, which is commonly referred to
in South Carolina by South Carolina DOT's
(SCDOT) preferred term, Cement Modified
Reclamation Base (CMRB). Whatever you care to
call it, the process is very popular in South
Carolina; SCDOT alone let approximately 5.7
million square yards in calendar 2020. With a
market that size, innovation can bring big
benefits. In this article, “FDR” refers to
reclamation with cement only and encompassing
the full pavement down to the subgrade.

Full-Depth Reclamation Requires
Multiple Steps

Conventional FDR generally involves the
following steps:

1) Pulverize the existing pavement through its
full depth. Conventional reclaimers are eight
feet wide while lanes are typically 10-12 feet
wide, so two passes of the reclaimer are
necessary.

2) Roughly grade the pulverized pavement.

3) Spread an engineered quantity of Portland
Cement in a carefully controlled manner.

4) Mix the cement and pulverized mixture with
the reclaimer, also in two passes,
while adding water.

5) Roughly grade the cement/pavement
mixture.

6) Begin compaction with a padfoot roller until
it “walks out” of the mixture.

7) Perform fine grading of the new pavement.

8) Perform final compaction with a smooth
roller to achieve a tight surface finish.

This has been an inexpensive and highly-
effective method of rejuvenating worn-out
pavement, but new equipment is
demonstrating that productivity can be
greatly improved under the right
circumstances.

Paver-Laid FDR

The new Wirtgen W380 CRi Cold Recycler is the
first puzzle piece in this improved FDR process.
Compared to the current generation of reclaimers
that first appeared in the early 1990s, the W380
is much wider at 12.5 feet compared to a typical
8foot width. This allows an entire lane to be
covered in a single pass, rather than two passes.
It can also combine the mixing and pulverizing
steps into a single pass, if desired.

The next innovation is the use of a high-density
paver, traditionally used for placing roller-
compacted pavement and high-stiffness stone-
mastic asphalt mixes. In King's case, they are
using a Vogele 2000 High-Density Paver. Instead
of leaving the reclaimed mass of pavement to be
graded and compacted with motor graders and
rollers, the W380 conveys the reclaimed mixture
directly to the hopper of the paver, where it is
accurately placed, graded, and compacted.

This eliminates the need for a motor grader and
padfoot roller. Instead, the material leaves the
paver mostly compacted, requiring only some
compaction with smooth drum rollers to tighten
the surface. “The auguring effect of the W380
CRi drum, paired with its down-cut rotation,
allows for greater homogenization and a finer
initial gradation of the base material. This
ultimately eliminates the necessity of a pre-
pulversation pass. Partnering this with a high-
density on grade paving, the whole recycling
process is expedited,” said King’'s Recycling
Market Development Manager Loyd Amos.

King Asphalt and SCDOT Partner to
Innovate

“We pitched the idea of approaching the CMRB
a different way during a preconstruction
meeting. We are very fortunate to have a DOT
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An advantage of this type of paving train is the
depth of the reclamation can be easily
checked and the subgrade visually inspected
between the reclaimer and paver, which is
seen in the photo. This photo is from
Southchase Boulevard in Gray Court, SC.
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In addition to being able to see the subgrade
underneath the reclamation, the mixture of
reclaimed material, cement, and water can be
visually inspected as it comes off of the belt
into the hopper of the paver.

e
6 The reclaimed material comes out of the paver
mostly compacted. Note the small roll-down
between the area on the right, which has had
one pass of the roller, and the area on the left
which has not been rolled. The trench from
photo 1 has now been filled for widening.

Photos courtesy of King Asphalt

By:
Stan Bland, PE

Pavement Applications Director
Carolinas/Virginia

Andrew Johnson, PhD, PE

Pavement Design Engineer
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in South Carolina that is always looking to
innovate, as we are. Thanks to hard work from
both our side and the DOT's, the initial
implementation of this process was a
success,” said Amos. Work on the paver-laid
FDR began in August 2020 and, like the US-
123 project, it moved quickly.

Once the 8-inch-deep reclaimed material had
passed through the paver, final compaction was
achieved using two Hamm HD140 steel wheel
vibratory rollers and a GRW 180 pneumatic tire
roller. Once compaction was complete, King
Asphalt placed a bituminous single treatment
approximately 500 feet behind the compaction
operation to achieve a curing membrane and
temporary riding surface. The pavement was
then ready to be reopened until an additional
two inches of asphalt could be placed at a
later date.

SCDOT representatives see the potential with
this process. SCDOT's Chemical Stabilization
Engineer Laura Kline, PE, said, “The improved
quality that this new process creates is very
apparent on the jobsite, and the efficiency of it
will help with increased production and cost
savings to our customers.”
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7/ Traffic is controlled using flaggers around construction. The pavement in the right lane is awaiting reclamation
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Greenville County, SC Sees Benefits
Following the Midway Road project, King
Asphalt moved their operation to Southchase
Boulevard in Greenville County, SC.
Southchase Boulevard is a 34.5 foot wide,
three-lane curb-and-gutter road located in an
industrial park near Gray Court, SC and owned
by Greenville County. Terry Bragg, director of
operations for CoTransCo Engineering and
engineering manager for Greenville County's
road rehabilitation program, said, “The
Southchase Boulevard project was done
extremely quickly and met SCDOT's
acceptance requirements. We are sold on the
benefits of Cement Modified Recycled Base for
Greenville County and would be pleased to see
more of this process in the future.”

Let Us Help You with Cement-Based
Pavement Solutions

The Southeast Cement Promotion Association
can help you find ways to save money while
building superior pavement structures. Visit
www.secement.org to learn about all the ways
Portland Cement can be used in pavement.
Our experienced staff will be pleased to speak
with you about your applications. &
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while the pavement on the left was reclaimed the previous work day, treated with a chip seal, and opened to
traffic. All lanes are open and ready for traffic at the end of each work day.

8 The final product is a stronger, wider, smoother road that will provide decades of reliable service.
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