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Virginia DOT Observes Perpetual-Type
Performance Using Cement-Treated 
Base at NCAT Test Track

2021

After performing the FDR on I-81 in 2011, 
Slurry Pavers of Richmond, VA traveled to the 
NCAT Test Track in Alabama to perform the 
FDR for VDOT’s test sections. 
(Photo courtesy of Slurry Pavers)

Construction of the test section followed the 
same sequence of construction as in-service 
pavement in Virginia.
(Photo courtesy of Slurry Pavers)

Virginia DOT (VDOT) has been on the forefront of 
pavement recycling for more than a decade. They 
have used both Full-Depth Reclamation (FDR) using 
Portland cement and Cold Central Plant Recycling 
(CCPR) using asphalt binder and Portland cement 
in three major interstate reconstruction projects. 
VDOT’s �rst major project on a high-volume, heavy 
truck route was completed in 2011 on I-81 in 
Augusta County. This project included milling most 
of the existing asphalt pavement and stockpiling 
the millings; stabilizing the foundation using FDR; 
and processing the milled material into a base 
layer using CCPR that was paved on top of the 
FDR layer. The pavement cross-sections for the 
right lane of the I-81 project are shown in Figure 
1. After 10 years of service and more than 21
million equivalent single axle loads (ESALs), the
design is proving to be a long-lasting solution with
a current average ride quality and rut depth of 44
inches/mile and 0.1 inches, respectively.

Experiment Details

To learn more about the performance of both FDR 
and CCPR under controlled conditions, VDOT 
worked with the National Center for Asphalt 
Technology (NCAT) at Auburn University in 2012 
to install, instrument, and monitor three pavement 
test sections at the NCAT Test Track near 
Opelika, Alabama. These sections, designated 
Sections N3, N4, and S12, were subjected to 
approximately 20 million 18,000 pound ESALs 
over two track cycles between 2012 and 2017. 
After 2017, the researchers decided to 
concentrate on the two thinner sections, N4 and 
S12, and added an additional 10 million ESALs 
between 2017 and 2021.

Both Sections N4 and S12 included a 5-inch-thick 
CCPR layer placed on top of either a compacted 
aggregate base (Section N4) or a cement-stabi-
lized foundation (Section S12) produced using 
equipment and procedures used in FDR. Both 
sections were surfaced with two layers of an 
asphalt mixture at the time of construction. The 
cement-stabilized foundation (composed of the 
existing aggregate base and the upper portion of 
the existing track subgrade) was produced using 
hydraulic cement as the stabilizing agent at a 
dosage rate of 4.0%. During the mix design 
process, the cement-stabilized base had an 
average compressive strength of 256 pounds per 
square inch after 7 days, a maximum dry density 
of 130 pounds per cubic foot, and an optimum 
moisture content of 8.0%. A compressive strength 
of 350 psi after 7 days was used as a maximum 
limit during the design process.

Figure 2 - Schematic of NCAT Test Track Sections
(from VTRC Report 21-R22)

2

Density and other construction parameters 
were tested by NCAT and Virginia 
Transportation Research Council personnel.
(Photo courtesy of Slurry Pavers)

Figure 1 - Pavement cross-sections used 
to reconstruct the right lane of I-81 in Augusta 
County, Virginia in 2011. The initial 2,100 ft 
used the “4 over 8” design, the remainder of 
the project used the “6 over 6” design. 
(Courtesy of Dr. Brian Diefenderfer, VTRC)
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Figure 3 - Vertical Base Pressure versus Million Equivalent Single Axle Loads - In Figures 3-5, the 
orange triangles represent the consistent response of the test section with the cement-stabilized 
base while the gray circles indicate the decreasing sti�ness of the test section without 
cement-stabilized base. (From VTRC Report 21-R22)

Figure 4 - Vertical Subgrade Pressure versus Million Equivalent Single Axle Loads 
(From VTRC Report 21-R22)

The Results

During the experiment at NCAT, ride quality, 
rutting, and cracking (if present) were measured 
on the surface. Additionally, the pavement was 
instrumented to measure vertical pressure on 
both the top of the aggregate or cement-treated 
base and on the subgrade, and the horizontal 
strain was measured on the bottom of the CCPR 
layer. After 30 million ESALs, the results are in; 
the section with the cement-treated base 
(represented in Figures 3-5 with the orange 
triangles and dashed lines) has shown little or 
no evidence of internal or surface deterioration. 
This is demonstrated by the virtually unchanging 
pressures and strains recorded after years 
of loading.

The researchers noted that for Section N4, Figure 
5 “…shows that the strain values were not only 
increasing with respect to the accumulated truck 
loading but also had a wider spread with respect 
to accumulated truck loading. It is thought that 
these two observations were the result of internal 
damage within the section.” On the other hand, 
the researchers noted that for Section S12, Figure 
5, “…shows that the strain values continued to be 
both less and relatively stable. This is thought to 
be evidence of a very strong pavement section 
with little or no internal damage caused by 
traf�cking.”

The Researcher’s Recommendations

Based on the observations collected in the �rst 
three phases of this research, the researchers 
made the following recommendation:

“The Virginia Transportation Research Council 
(VTRC) and VDOT’s Materials Division should 
promote the design concept of including a 
stabilized base layer (similar to FDR) beneath a 
CCPR layer when CCPR is included on pavement 
sections having high traf�c volumes. Examples of 
future locations include potential widening of the 
I-64 corridor between Richmond and the Hampton 
Roads region; the addition of travel lanes on I-81 
in western Virginia; and potential reconstruction of 
I-95.”

The report �nally concludes, “Through the 
increased use of pavement recycling techniques 
(such as CCPR and FDR), VDOT and the national 
pavement community can gain signi�cant cost and 
environmental savings, as documented in the 
literature.”
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Experiment Details

To learn more about the performance of both FDR 
and CCPR under controlled conditions, VDOT 
worked with the National Center for Asphalt 
Technology (NCAT) at Auburn University in 2012 
to install, instrument, and monitor three pavement 
test sections at the NCAT Test Track near 
Opelika, Alabama. These sections, designated 
Sections N3, N4, and S12, were subjected to 
approximately 20 million 18,000 pound ESALs 
over two track cycles between 2012 and 2017. 
After 2017, the researchers decided to 
concentrate on the two thinner sections, N4 and 
S12, and added an additional 10 million ESALs 
between 2017 and 2021.

Both Sections N4 and S12 included a 5-inch-thick 
CCPR layer placed on top of either a compacted 
aggregate base (Section N4) or a cement-stabi-
lized foundation (Section S12) produced using 
equipment and procedures used in FDR. Both 
sections were surfaced with two layers of an 
asphalt mixture at the time of construction. The 
cement-stabilized foundation (composed of the 
existing aggregate base and the upper portion of 
the existing track subgrade) was produced using 
hydraulic cement as the stabilizing agent at a 
dosage rate of 4.0%. During the mix design 
process, the cement-stabilized base had an 
average compressive strength of 256 pounds per 
square inch after 7 days, a maximum dry density 
of 130 pounds per cubic foot, and an optimum 
moisture content of 8.0%. A compressive strength 
of 350 psi after 7 days was used as a maximum 
limit during the design process.

Figure 2 - Schematic of NCAT Test Track Sections
(from VTRC Report 21-R22)

Figure 5 - Horizontal Strain versus Million Equivalent Single Axle Loads (From VTRC 21-R22)

The Conclusion

Brian Diefenderfer, PE, PhD, VDOT Principal 
Research Scientist and lead author of the VTRC 
report, said, “The vertical stress and horizontal 
strain measurements in this study (shown in the 
�gures) strongly imply that the section with the 
cement-treated base is behaving as a ‘perpetual’ 
pavement. That is, the pavement design used in 
Section S12 can likely withstand a nearly unlimited 
number of load repetitions without load-related 
deterioration.” Diefenderfer continued, “We chose 
to remove Section S12 from the test track 
because further traf�cking is not expected to 
change the result.”

If you would like to learn more about how to build 
economical, long-lasting pavement using Portland 
cement, please visit www.secement.org for more 
information and technical resources on the FDR 
process as well as other cement-based pavement 
solutions. If you would like to read about Virginia 
DOT’s research at NCAT in greater detail, the 
report can be downloaded at www.virginia
dot.org/vtrc/main/online_reports/pdf/21-R22.pdf 
or scan the QR code below.

By: 
Stan Bland, PE 
Pavement Applications Director 
Carolinas/Virginia 
and 
Andrew Johnson, PhD, PE 
Pavement Design Engineer 
Southeast Cement Promotion Association

2106.1
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Trucking Operation at the National Center for Asphalt Technology4
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1  Investigate existing pavement: 
always investigate the existing pavement structure and sub-grade prior to 
reclamation. Typically, samples of the pavement and sub-grade are collected to 

determine the appropriate rate of cement addition. Either too much or too 

2  Plan operation to ensure a well-coordinated job:  Mixing, curing, and paving 

with only a chip-seal treatment, extended exposure without further paving is not 
recommended.

3  Begin FDR by pulverizing existing pavement:
that the existing pavement be pulverized to the desired depth using the pavement 

elect to add some water at this stage to reduce dust and ease initial shaping, as 
was done on this project. Under limited circumstances, such as when the existing 
asphalt is less than an inch thick, this step may be omitted.

4  Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller 
are used to roughly regrade the base and prepare it to receive cement.

5  Spread Cement: Cement is spread with a spreader that is calibrated to deliver 
the specified amount of cement within tight tolerances. (Typically +/- 5 percent)

 

during construction.
testing technicians periodically

6  Mix cement, water, and pulverized pavement: The reclaimer will make a 
second pass to mix the cement and pulverized pavement. If additional moisture is 
needed, the reclaimer may also use an attached water tanker to simultaneously 
bring the final mixture to the appropriate moisture content as determined in Step 1.

7  Compaction and fine grading:  The sheepsfoot roller is used to compact the 
reclaimed mixture. The motor grader works in tandem to achieve deep compaction 
while maintaining the desired elevation. Once initial compaction is achieved, 

operation and provide a smooth surface ready for overlay. To avoid interference 
with the cement hydration process, all grading and compaction should be completed
within approximately 2 hours of mixing. This step is critical in achieving a smooth 
base that is ready to receive further overlay. 

After reclamation and resurfacing, the 
pavement is now ready to carry traffic for 
years to come.
(Photos courtesy of RoadWorx, Inc.)   

During construction, traffic continues to flow 
with the use of a pilot car. 

A padfoot roller is used to achieve initial, deep 
compaction while a smooth drum roller provides a 
smooth, tight surface finish prior to overlay.   

Accurate and consistent spreading of cement using 
a dedicated spreader is essential for good FDR 
performance.  

A fast-moving reclamation train consisted of a 
cement spreader, water truck, reclaimer, motor 
grader, padfoot roller, and smooth drum roller.   

Before resurfacing, the existing pavement had 
deteriorated over many years and required temporary 
patching to continue to function satisfactorily.    

Typical Construction Sequence of Full-Depth Reclamation with Cement
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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 
8-foot 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 

Paver-Laid Full-Depth Reclamation 
(FDR) with Portland Cement 
Introduced in South Carolina

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

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

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. 

. . . continued on back
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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.” 

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. 

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia

Andrew Johnson, PhD, PE
Pavement Design Engineer

6

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. 

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. 

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.

5

4

2103.1

Traffic is controlled using flaggers around construction. The pavement in the right lane is awaiting reclamation 
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.

7

1

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

Photos courtesy of King Asphalt
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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 
8-foot 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 

Paver-Laid Full-Depth Reclamation 
(FDR) with Portland Cement 
Introduced in South Carolina

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

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

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. 

. . . continued on back
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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.” 

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. 

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia

Andrew Johnson, PhD, PE
Pavement Design Engineer

6

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. 

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. 

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.

5

4

2103.1

Traffic is controlled using flaggers around construction. The pavement in the right lane is awaiting reclamation 
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.

7

1

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

Photos courtesy of King Asphalt
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In Lauderdale County, Tennessee, just before
reaching the Mississippi River, there lies a two-
lane road serving a high number of fully-loaded
grain trucks. State Route 88 (SR88) has seen its
fair share of not only heavy truck traffic but
environmental threats as well. For years, sections
of SR88 have spent days, if not weeks, under
water, as it runs parallel with the Obion River. The
Obion River is the primary surface water drainage
system of northwest Tennessee and drains into
the mighty Mississippi River. According to a U.S.
Environmental Protection Agency's Section 319

Nonpoint Source Program article written by Sam
Marshall, PhD, of the Tennessee Department of
Agriculture, “In the last century, landowners
channelized sections of the Obion River and many
of its small tributaries to increase flow efficiency
for agricultural uses. Unfortunately, channelizing
the waterways also caused increased erosion,
downstream flooding, and a loss of wildlife
habitat.”

These problems are especially true for this
section of SR88 as several banks are right up
against the shoulder of the road, and erosion is
apparent.

High water, erosion and heavy traffic are a known
recipe for road failure. It was no surprise that
Tennessee Department of Transportation (TDOT)
chose SR88 as its next Full-Depth Reclamation
(FDR) project.

In 2019, TDOT awarded a grant study on FDR to
the University of Tennessee at Chattanooga (UTC)
and Middle Tennessee State University (MTSU).
The two-year study will take raw data from either
TDOT or county-owned roads and run data points
as well as mix designs in hope of preparing a
solid platform for TDOT's materials and test team
and the pavement design team to use when
determining a road's candidacy for FDR.

UTC's Civil Engineering program and MTSU's
Concrete Industry Management program joined
forces and collected over 300 pounds of
samples from SR88, as well as cored asphalt
depths and falling weight deflectometer points.

The Universities then ran all necessary proctor
tests, moisture tests, gradation tests and
strength tests in MTSU's CIM lab. Even with a
couple of decent-sized pockets of clay, the
cement percentage was constant at 5.5%
cement, which TDOT rounded up to 6% for the
project.

RoadWorx, Inc. was awarded the reclamation part
of the project with Pavement Restorations, Inc.
(PRI) as the prime contractor. RoadWorx
President Barry Wilder and his team started
reclaiming the 9.36-mile road on August 27,
2020 with a control strip and immediately jumped
into full action on September 1. The reclamation
was completed by October 2 with only a couple
of days delay due to weather. PRI preformed a
double bituminous surface treatment, more
commonly known as DBST, and finished on
October 5, all of which was on schedule with
TDOT requirements.

The mix design was the same 13” depth at 6%
cement, but due to the material's density and
moisture levels changing throughout the road, the
road was sectioned in three groups with the
spread rates changing from 74.9 lb/sy to 73.6
lb/sy to 72.8lb/sy. The first layer of DBST was a
number 7 aggregate with a TDOT-chosen CRS-2P
emulsion. The second course was the same
emulsion but with a number 8 aggregate. The
entire DBST was then treated with a CHPF-1 High
Performance Fog Seal in order to help prevent
any additional chip loss. Both Barry Wilder of
RoadWorx and PRI Director of Business
Development Casin Swann were proud to be a
part of TDOT's largest FDR project to date.

It should also be mentioned that TDOT
Commissioner Clay Bright made the long drive to
SR88 in order to witness this “new tool” in
TDOT's bag. In a Tweet made by the
Commissioner on September 3, 2020 at 9:19
pm, he stated “Great day in Lauderdale County
seeing a Full-Depth Reclamation project by PRI.
[The] road will be much better and safer for all
the truck traffic delivering to the river for years to
come.”

FDR with Cement Fixes High

Water and Heavy Truck Issues

on SR88 West of Halls, TN

State Route 88 was in poor condition

Reclamation in process

State Route 88 is now in better condition

By:

Jessie Boone
Pavement Applications Director - Tennessee

Southeast Cement Promotion Association

2011.1
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Located a mere 45 miles west of Washington,

D.C., the historic little town of Middleburg,

Virginia (population 650) had a big problem

with its streets. In 2017, over half of the

named streets were in poor condition.

Middleburg receives over 10,000 tourists each

year to visit its quaint shops and restaurants

as well as tour the surrounding scenic

countryside dotted with stately homes and

horse farms. Visitors and residents alike love

old, historic sites, but antique, worn-out

pavement is not popular at all.

FDR Cost-Effective with Minimal

Disruption

At the request of city leaders, the Virginia

Department of Transportation (VDOT)

evaluated Middleburg's situation and

determined the most cost-effective and least

disruptive means to repair the streets was Full-

Depth Reclamation with Cement (FDR) covered

with two lifts of hot-mix asphalt. In 2018, VDOT

advertised a contract for 50,000 square yards

of FDR to a depth of 8 inches using varying

amounts of cement ranging from 5% to 9%

covering approximately 20 named roads, all

located in the center area of Middleburg. The

contract was awarded to Superior Paving

Corporation of Gainesville, VA. Slurry Pavers,

Inc. of Richmond, VA was selected by Superior

Paving as the FDR subcontractor. Work

commenced in August 2018.

Populated, Historic Areas Present

Challenges

As with all old towns and cities, many utilities

are under the existing pavement. Slurry Pavers

conducted a thorough investigation to locate

these utilities to minimize the chance of

disruption to residents. From hard-won

experience, they understand the critical need

to communicate and coordinate their activities

with the prime contractor, utility companies,

and local businesses.

A key attraction located in the center of

Middleburg is the Red Fox Inn and Tavern.

Founded in 1728, it is the oldest continuously

operating inn in the United States. This historic

structure is located only a few feet from the

reclaimed pavement. To protect the Red Fox

and other nearby structures, Slurry Pavers

took special precautions to minimize

vibrations. The FDR mix was compacted

without using vibration; this requires additional

passes of compaction equipment but, in

sensitive areas, is a great solution.

“When you work in a historic setting that

includes the oldest inn in America located only

a few feet from the roadway, there is no room

for error. Working together with Slurry Pavers

made the task easier,” said Marketing

Representative Mark Clatterbuck of Superior

Paving. “We had constant communications with

the same goal - to make this a successful

endeavor.”

Division Manager Larry Roberts of Slurry

Pavers agreed, “We began FDR operations the

week of August 6, 2018 and completed the

last roads on or about September 8, 2018. It

took only four weeks to rebuild and repave all

roads in the picturesque and historic little

Virginia DOT Utilizes Full-Depth

Reclamation to Bring Modern

Pavement to Historic Middleburg

Typical Middleburg street prior to performing
FDR.

Many of the streets in Middleburg, VA were
showing signs of structural distress.

The historic Red Fox Inn (stone building at
left) is only a few feet away from FDR
operations. Also note decorative crosswalk
protected with sheeting.

. . . continued on back
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town. Working together with Superior Paving, we

overcame all obstacles that confronted us and

completed this project using a systematic

process.”

Asphalt Placed Same Day as FDR

To prevent erosion of the FDR base and provide

the least inconvenience to road users, Superior

Paving and Slurry Pavers elected to perform FDR

and paving of the first lift of asphalt on the same

day. This allowed residents to leave their homes

in the morning on a highly distressed pavement

and return to a better-than-new pavement in the

evening.

VDOT Satisfied with FDR Performance

The benefits of FDR have been noted when

compared to other local streets that were

patched and overlaid using other methods.

"Several nearby roads on this contract that

were overlaid without FDR have already started

to show new distress. The FDR sites all seem

to be performing well as of mid-2020," said

Northern Field Engineer Bryan Smith of VDOT's

Material Division. "We are continuing to include

FDR with Cement as a viable rehabilitation

strategy when conditions are appropriate and

expect to continue using it in the future," said

Smith.

Let Southeast Cement Promotion

Association Assist You

Whether you are repairing an existing road,

runway, or parking lot or building a new

pavement, there is a cement-based pavement

solution that can provide low initial cost and

long life. Southeast Cement Promotion

Association's (SCPA) expert staff can assist

with pavement design and construction that

can save money now and in the future. Visit

www.secement.org to find project spotlights

like this one, technical documents, and contact

information for the representative in your local

area.

By:

Stan Bland, PE
Pavement Applications Director

Carolinas/Virginia

Andrew Johnson, PhD, PE
Pavement Design Engineer

Southeast Cement Promotion Association

6

South Pendleton Street in Middleburg was not
reclaimed, but was patched and overlaid with
a single lift of asphalt on the same contract as
the reclamation. High severity distress, shown
in the foreground, has returned after only 18
months. FDR is the best repair strategy once
distress becomes severe.

Even tight radii in urban areas can be
reclaimed with modern equipment.  Note the
four-wheel steering on reclaimer allows it to
turn tightly or crab sideways.

Complex areas can be reclaimed. Here is the
completed pavement from photo 5.

5

4

2008.2

The pavement next to the Red Fox Inn (left) shown being reclaimed in photo 3 is in excellent condition 18 months later.7
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Located in Winston County, Alabama, County 
Road 8 (CR8) was in poor condition with alligator 
cracking, base failures throughout, and many 
edge failures. The road, originally constructed in 
1956, appeared to have a double surface 
treatment on top of a hot mix asphalt (HMA) 
binder leveling layer. Winston County Engineer 
James Glasgow stated, “The potholed road had 
been patched through the years due to heavy use 
from truck traffic. It became evident a more 
lasting solution was needed to return the road to 
good condition for the citizens of the county.” 

Glasgow, when deciding to repave the road, had 
multiple factors to consider. For one, the road 
had lost width in many areas due to edge failures; 
the pavement and base were worn out from 
heavy mining and logging traffic; and most 
importantly, the county had to stay within the 
budget of the project's allocated funds. 

Working with Southeast Cement Promotion 
Association (SCPA), Winston County Engineer 
Glasgow determined that Full-Depth Reclamation 
(FDR) with Cement was the best solution for CR8. 
FDR using Cement is not only utilized for less 
than the cost of continual patching, but also 
provides a new, strong and uniform base. 

“With the success on previous projects and the 
suitable soils in our county, it was an easy 
decision to use FDR with Cement,” said Glasgow. 
“We were able to establish a strong base, 
reestablish our width (we actually gained a 1' 

paved shoulder along with 20' of roadway), and 
created a smooth and safe riding surface for just 
shy of 9 miles all while staying within budget.”

Blount Construction of Marietta, Georgia was 
awarded the low bid for this project. After 
mobilizing in May 2020, Blount hit the ground 
running. The reclamation spanned 115,745 
square yards at a depth of 8” for 8.967 miles.  
National Cement Company of Alabama provided 
the cement (2,257 tons) to complete the project.
 
A well-attended open house was held at the 
project site. In light of COVID-19, social 
distancing measures were strictly followed. 
Attendees were very impressed with the work as 
well as the road's progress. Attendance included 
Alabama Department of Transportation (ALDOT) 
officials; ALDOT State Materials & Test Engineer 
Scott George, PE and staff; and City of 
Birmingham Engineer Jason Lange. Representing 
District 1, Winston County Commissioner Bobby 
Everett gave a glowing review and shared his 
favorable opinion of FDR. He also made a 
commitment to continue promoting the use of 
FDR in Winston County when appropriate. Also, in 
attendance were Dr. Heather Brown, Middle 
Tennessee State University, and Professor 
Joseph Owino, University of Tennessee at 
Chattanooga as well as a few UTC students. 

Visit  to find project spotlights www.secement.org
like this one, technical documents, and contact 
information for the your area representative. 

County Road 8 was in poor condition

The existing road is pulverized

Cement is spread on pulverized road ALDOT observes the FDR process Attendees practice social distancing
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The District Line Road project near Americus,

Georgia, is a 5.5 mile widening and

reconstruction project beginning at US 280

and extending to SR 49 (South Georgia Tech

Parkway). This $8.5 million dollar project is

being funded by the Georgia Transportation

Investment Act (TIA), and is one of 23 projects

identified as an essential need determined by

the Southwest Georgia Multi-County

Transportation Study. It will serve as a

northeast bypass around Americus that

provides a wider pavement structure, graded

shoulders, intersection improvements,

pedestrian pathways, and the construction of

a roundabout.

In 2012, voters in three Georgia regions

approved a 10-year one percent sales tax to

fund regional and local transportation

improvement projects. The regions are called

the River Valley (RV), Central Savannah River

Area (CSRA), and the Heart of Georgia

Altamaha (HOGA). A tax to fund improvements

in the Southern Georgia (SG) region was later

passed in 2018. Prior to voting, local elected

officials held roundtable discussions, along

with public input, to prioritize and select the

projects. A list was publicized prior to the

election so that voters knew exactly where the

money would be spent. Overall, a total of

1,022 projects were approved for the original

3 regions totaling $1.58 billion.

The District Line Road project was one of the

23 projects approved by voters in the River

Valley Region (RV). According to the Southwest

Georgia Multi-County Transportation Study, the

extension and realignment of District Line

Road would greatly improve mobility and

connectivity around northern and eastern

Americus. Trucks and automobiles would be

able to utilize this route to avoid downtown

congestion on US 280. If not for the TIA

program, District Line Road, deemed as a mid-

range need, would have been a locally-funded

project constructed in two phases.

As with many rural road systems, District Line

Road was originally constructed over an

unconsolidated soil-base not designed for

trucks or heavy traffic. TIA Regional

Administrator William Eastin said, “For the

District Line Road Improvement Project (PI#

0011439), Georgia Department of

Transportation (GDOT) evaluated the existing

pavement and concluded that full-depth

replacement would be required to provide an

adequate paved surface for the projected

traffic load. This project is funded through the

Transportation Investment Act of 2010, which

means the budgets have been set for some

time. Full-Depth Reclamation with Cement was

decided to be the most economical option that

would provide the best solution for freight and

the traveling public.” Given the need to

increase structural value and maintain a strict

budget, Full-Depth Reclamation with Cement

(FDR) was utilized.

The prime contractor, Reeves Construction

Company, Inc., began FDR operations on

January 22, 2020. Since GDOT administers

oversight for the TIA program, construction

was executed in accordance with GDOT

Standard Specifications. Quality Control/

Quality Assurance testing services were

provided through GDOT's Office of Materials &

Testing (OMAT) North Roadway Testing

Georgia’s Transportation Investment

Act Implements Full-Depth

Reclamation to Stretch Tax Dollars

Before construction

During construction

Intersection improvements

. . . continued on back
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Testing Technician (RTT) Contract. FDR

construction was executed in accordance with

Section 315 Cement Stabilized Reclaimed

Base Construction (CRSB) of the Standard

Specifications. TTL, Inc. conducted the design

study and was required to submit materials

and paperwork to OMAT for comparison

testing and approval. S&ME, Inc. who was

awarded GDOT's RTT contract for this area

provided inspection and roadway testing.

FDR construction operations consisted of

premixing the in-situ pavement with the

underlying sub-base to a depth of approximately

10-inches. Specifications required an 8-inch

compacted base with a +/- ½ inch tolerance.

Cement was applied at the spread rate

indicated in the mix design study. Two sections

required 65 lbs/SY (9% by volume) and one

section at 53 lbs/SY (7% by volume). After the

cement was thoroughly incorporated, the

stabilized base was then compacted with a

vibratory steel wheel and pneumatic rubber tire

roller. Very little water was needed given the

abundant amount of rainfall the area had

received over the previous several weeks. The

stabilized base course was brought to thickness

and grade requirements then primed with a

MC70 cutback asphalt. Pavement will consist of

275 lbs/SY (2.5 inches) of 25 mm, 220 lbs/SY

of 19 mm (2 inches), and topped with 165

lbs/SY of 12.5 mm (1.5 inches) Superpave hot

mixed asphalt. The project is anticipated to be

completed by the fall of 2020. A total of 68,670

SY of FDR will have been construction using

1,760 tons of cement.

By:

Dwane Lewis
Soil Cement Specialist - Georgia

Southeast Cement Promotion Association

6

Smooth ride for motorists

Improving mobility and connectivity around
Americus
Photo courtesy of TIA website

TIA Groundbreaking Ceremony
Photo courtesy of TIA website

5

4

2003.1

7
End of bypass

8
Project location map of Americus Bypass
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Shelbyville, Tennessee is nationally known as
“Walking Horse Country”; the National Walking
Horse Celebration has been held there since the
mid-1900s. Breeders and trainers from all over
make their way to Shelbyville each August to
show and compete for the coveted title of “Grand
Champion.” Due to the success of the
Celebration, as locals call it, the local airport
sees its fair share of travelers. It’s not a surprise
that traffic in and out of Shelbyville Municipal
Airport (Bomar Field) is heavy in
August/September, but there is also has a steady
flow of horse breeders coming into town
throughout the year.

Shelbyville Municipal Airport, like many airports,
started out as a grass strip runway in 1945 and
was paved with asphalt in 1957. “Since then, the
airport has continued to expand and improve its
infrastructure over a span of 60 years and now
consists of a 5,503' x 100' runway with
corresponding 50' wide full-length parallel taxiway
as well as several new corporate and T-hangars,”
said Daniel Deegan, PE of Garver.

The parallel taxiway along with a large apron
expansion was reconstructed in 2013 using Full-
Depth Reclamation with Cement (FDR). At that
time, the runway was maintained with crack seal
and seal coat as it didn't show signs of subgrade
failure. “Failure was imminent as there was
extensive cracking and delamination of the
asphalt which allowed for subgrade saturation,”
said Deegan. In 2017, Garver and Terracon
performed a number of tests including Dynamic
Cone Penetrometer (DCP), California Bearing
Ratio (CBR) and Falling Weight Deflectometer
(FWD) tests. The information showed an average
of 4 inches of asphalt pavement over 6-9 inches
of stone base with a subgrade consisting of both
lean and fat clays. The CBR value varied from 2
to 10 (6 recommended) for the pavement design.
The preliminary engineering report also had to
evaluate the runway's geometry as the FAA's
guidelines have changed thus requiring many
runways to need a “re-design”. Shelbyville
Municipal Airport’s evaluation found both the
runway and the runway safety area were out of

compliance with the current FAA design
guidelines. “In addition, the report pointed out
two of the existing taxiway connectors mid-field
were also noncompliant due to the fact they did
not provide 90-degree turning movements from
the taxiway and the apron,” said Deegan.

Three pavement options were considered using
the FAARFIELD design method. The first option
was a mill and overlay, but was not
recommended as it didn't address the
deficiencies in the runway's profile nor the cross-
sectional transverse grades. The second option
was a full-depth replacement, but was not
recommended due to the excessive cost of
hauling off the waste and replacing with new
material. The third and overall best option was
FDR, which involved pulverizing the existing
asphalt and crushed stone base material, setting
it aside, grading the subgrade to the proper
profile and then replacing the pulverized material
with a cement treatment. The pavement design
chosen by Garver was a 12-inch P-301 cement
treated base using the materials from the runway
and a 5-inch P-403 HMA surface.

“This method was not only cost effective but
reduced construction time which was highly
important to the Shelbyville Municipal Airport as it
had to reopen in time for the Walking Horse
Celebration in August,” said Deegan.

Wright Paving of Fayetteville, TN was awarded
the project. The civil work was subcontracted to
Rawso Constructors of Murfreesboro, TN, and
the FDR was performed by RoadWorx of
Knoxville, TN. The runway was closed on April
29, 2019. Even though there were weather
delays and sections of poor subgrade had to be
quickly treated with 5% hydrated lime, everyone
worked together to have the runway open for
operation on August 19, 2019 just in time for
Celebration traffic. “FDR couldn't have been a
better fit for this project. With its complexity in
grade reconstruction and quick construction
turnaround, there really wouldn't have been a
better option,” said RoadWorx President Barry
Wilder.

Shelbyville Municipal Airport

Rehabilitates Runway with

Full-Depth Reclamation with Cement

Runway conditions prior to construction

Running density test

Aerial view of completed runway

By:

Jessie Anna Boone
Pavement Applications Director - Tennessee

Southeast Cement Promotion Association

2002.1

Page 16



When the deterioration of the service road

carrying incoming freight, outgoing garbage, and

the zoo's fleet of shuttle buses became

unbearable, the North Carolina Zoo in Asheboro

didn't “monkey” around. Instead of repeating the

same old fixes, they picked a repair method that

is a “horse of a different color” – Full-Depth

Reclamation with Cement (FDR).

The North Carolina Zoo, which had its grand

opening in 1980, is the largest natural habitat

zoo in the United States, located on 2,600 acres

of which 500 are developed. It is one of only two

state-supported zoos, housing 1,800 animals

from 250 species and welcoming 860,000

visitors per year. The infrastructure maintenance

demands for such a large zoo require substantial

effort.

“The service access road had deteriorated to the

point that the NC Zoo wisely recognized that

patching and overlay of their existing road was

not economical or feasible. We were able to

come in and reclaim the whole thing in a day,”

said Ruston Paving's Pavement and Soils

Specialist Tim McConnell.

The original pavement was approximately 2

inches of asphalt over 8 inches of aggregate

base. This provided the basis for 10 inches of

reclamation using 60 pounds of cement per

square yard. This was then overlaid with 2 inches

of new asphalt to provide a wearing surface. The

entire project was approximately 1,400 feet long

and 20 feet wide, for a total of 3,100 square

yards.

“It was important that the road stayed open at all

times. We are quite pleased with the results,”

said North Carolina Zoo's General Maintenance

Superintendent Josh Graham. Graham identified

several other areas at the zoo that might be

suitable for the process, including the extensive

network of paved walkways that carry trams and

people.

The North Carolina Zoo has a formal

environmental policy, GREEN. This stands for:

� G - Growth in knowledge and continual

improvement

� R - Reduction in use of resources and

waste

� E - Environmentally responsible and

sustainable operation

� E - Environmental prevention and pollution

protection

� N - Necessary compliance with

environmental laws, regulations, and

other requirements

FDR meets the “koala-fications” of this policy.

Instead of doing the same old fixes, they used

the modern way to repair worn out pavement.

The existing pavement was completely reused

and energy was saved by reducing the amount of

virgin material needed to complete the project.

Additionally, the newly reclaimed pavement

should provide decades of service with only light

pavement surface preservation.

If you have worn-out pavements, you should

consider FDR with Cement. Visit

www.secement.org to contact your local

Southeast Cement Promotion Association

representative to learn about the full range of

cement-based pavement solutions. Then say

“Hakuna matata!” to your pavement problems.

Lions, Tigers, and Bears: Oh My!
Reclaimed Pavement, Cement, and
Water: Oh Yes!
North Carolina Zoo Chooses FDR

Like a swarm of hungry piranhas on a ham,
the reclaimer can fully pulverize the existing
pavement in a jiffy, then mix water and
cement pavement on a second pass.

During the FDR process, flocks of traffic can
continue to migrate in and out of the facility.

The completed pavement is smooth, durable,
and ready for a stampede of traffic.

By:

Stan Bland, PE
Pavement Applications Director

Carolinas/Virginia

Andrew Johnson, PhD, PE
Pavement Design Engineer

Southeast Cement Promotion Association

2001.1
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For FedEx, maintaining state-of-the-art facilities

is critical in this competitive market. Mobility

around their distribution centers depends on a

sturdy pavement structure. When the

pavement at the FedEx Ground facility near the

Charlotte Douglas International Airport began

to show high levels of structural distress,

FedEx executives turned to Kendale

Design/Build General Contractors, LLC of

Jacksonville, Florida to come up with a

sustainable and durable solution. This facility is

too busy for on-going repairs that restrict their

daily operations. Coming up with the best

solution for the reconstruction of the 72,000

square yards of pavement at this location was

a challenge.

Kendale Design/Build Innovates for its

Customers

Kendale's Vice President Kyle Crisp notes their 
firm prides itself on implementing new

technology to better serve its clients. As such,

they were intrigued with the concept of Full-

Depth Reclamation (FDR) with Cement. With

the help of the Southeast Cement Promotion

Association's engineering staff, Kendale

determined the Charlotte site was an ideal

candidate.

Quality-Centered Paving Team Assembled

In short order, Kendale chose Summit

Engineering of Rock Hill, South Carolina to

perform a geotechnical investigation of the

pavement at the site, develop mix designs for

the FDR, and inspect the construction for

acceptance. Summit is highly experienced in

FDR mix designs, having done hundreds of

FDR mix designs for a wide variety of projects

in the Carolinas.

Propst Construction Company of Concord,

North Carolina was selected by Kendale to

perform the FDR work. Propst has extensive

FDR experience at distribution centers with

minimal disruption to the owners' operations.

This experience was instrumental in their

selection. With Propst Construction and

Summit Engineering on board, Kendale had an

FDR team ideally suited to the project's needs.

A third experienced and quality-oriented team

member, Carolina Site, was added to handle

the asphalt removal and paving.

Working around Busy Facilities Requires

Planning and Flexibility

Kendale's company motto, “Planned results

through professional management,” was

evident in the project. The initial project plan

started with eighteen different phases.

However, it was fully understood that nothing

was written in stone and that phasing would

change as FedEx operations demanded.

Flexibility is paramount in this type of project

and FDR was up to the challenge.

Propst Construction’s Grading/Stabilization

Division Manager Dan Slone, as well as Project

Manager Jason Kuneo, took the lead for FDR

operations at the subject site. Slone said, “We

at Propst Construction share Kendale's core

commitment to achieving total and complete

customer satisfaction. In as much as each of

our companies has an extensive background

working in this type facility, we understand that

small delays for the owners translate to

potential big losses. Like Kendale, we

understand that is an absolute fact. Therefore,

clear communication, staging flexibility, and

the willingness to change the scope of work as

FedEx Ground Chooses FDR as a

Sustainable Solution for its

Charlotte, North Carolina Facility

The pavement of FedEx Ground’s bustling
Charlotte facility takes a beating as it handles
hundreds of trucks at a time.

The existing pavement at the facility was highly
deteriorated at many locations. High severity
fatigue cracking is a sign the pavement has a
structural deficit; a perfect situation for FDR
with Cement.

When staging permitted, all operations were
occurring at once. The milling of the asphalt
can be seen in the background as FDR
operations continue in the adjacent area.

. . . continued on back
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as necessary to keep traffic moving are

imperative to providing the owner with a quality

and timely project.”

Stone Base Allows for Asphalt Removal

Prior to FDR

Just prior to commencing FDR, Carolina Site

milled off approximately 4 inches of asphalt.

This left approximately 8 inches of stone base,

which meshed perfectly with the FDR process.

FDR operations started in early May 2019 as

Propst moved onto the site and began

construction. Cement, provided by Argos USA,

was spread at a rate of 60 pounds per square

yard as indicated in Summit Engineering's job

mix formula. This was mixed to create a 12-

inch base with an unconfined compressive

strength between 300 psi and 400 psi after

seven days. Also, per the job mix, water was

added to bring the moisture to between 100%

and 102% of optimum.

Traffic Temporarily Runs on FDR

With the completion of the FDR application and

grading operation in each stage, Carolina Site

would move in following a 24-hour moist cure

period and overlay the area with two and a half

inches of surface asphalt mix. Extended

closure of any area to the flow of traffic could

not be tolerated due to the volume of trucks

and demands for on-time delivery in this

market. However, the FDR base had no trouble

accommodating the truck traffic for a day or

two until the asphalt could be laid.

Project Completed Quickly

The FDR work was accomplished in early

August with the completion of cleanup and

acceptance in early September. Kendale's Site

Supervisor Cary Whittier said, “Full-Depth

Reclamation with Cement allowed us to totally

reconstruct this failing pavement, saving

valuable time and money while

accommodating the demands of this busy

shipping industry. I have done other similar

jobs in the past using conventional methods

for reconstruction where shutdowns were a

necessary part of the job. I am very impressed

with the FDR process and am glad that I

actually saw its benefits on this project. It is

definitely something that designers should

consider on demanding projects.”

Carolina Site's President and CEO Craig

Gannaway was also very impressed with the

FDR process. Gannaway said, “I can see why

this process is used on so many sites around

the Carolinas. It is a quick and efficient method

to utilize the existing materials to create a

superior base. It allows the asphalt contractor

to quickly overlay the newly created base,

increasing our paving production and keepimg

our customers’ operations moving. We have

several customers we are working with now

that are considering using FDR in their capital

budgets. This job is a fantastic example of the

full complement of benefits FDR can deliver.

We are big cheerleaders for this process and

pitch it to our customers in any job where its

application makes sense.”

FedEx never stops trying to improve what it

does. Every step of the shipping and delivery

process is constantly analyzed in order to

improve the way in which people send and

receive packages. In choosing the FDR

process, they have improved their facilities in a

sustainable fashion while saving time and

money.

Let the Southeast Cement Promotion

Association Help You

Whether you are building new pavement or

needing to repair an existing one, whether your

job is commercial, industrial, a busy freeway,

or a quiet residential street, there is a cement-

based paving solution that can save you time

and money. Visit to readwww.secement.org

more about cement solutions and find an

expert in your area.

By:

Stan Bland, PE
Pavement Applications Director

Carolinas/Virginia

Andrew Johnson, PhD, PE
Pavement Design Engineer

Southeast Cement Promotion Association

1910.1
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Once the existing pavement has been partially
milled and pulverized, cement is spread at a
precise rate in preparation for mixing.

When staging did not permit immediate
placement of the asphalt surface, trucking
operations were able to continue on the FDR
base immediately after its placement without
damage.

The finished product is ready to withstand
many years of heavy use.

5

4

Photos courtesy of Kendale Design/Build
General Contractors
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Tennessee County Highway Departments receive

gas tax revenue to maintain their roads. However,

some roads connecting to the Tennessee

Department of Transportation (TDOT) maintained

road system, qualify for TDOT's State Aid

Program. The county's highway superintendent

can access a separate pool of money offered by

the state to do major upgrades or improvements

beyond the normal maintenance or repairs on

that road. The added benefit of being a State Aid

Road right now is the 98/2% match granted by

the state.

This means while the counties have to pay 100%
up front, TDOT will reimburse 98% of the total
cost under contract. Many counties have 500+
miles of roads thus draining their gas tax
revenues quickly; so, the State Aid Program has
proven most helpful in alleviating some of the
local county's financial burden.

Rhea County recently took advantage of the State

Aid Program when it decided to do a total rebuild

of Shut In Gap Road, west of Spring City,

Tennessee. As a heavily used road connecting

Bledsoe County to Rhea County, Shut In Gap

Road is a major commuter road for many

residents in both counties. The 7-mile long road

had many potholes, worn chip seal that was

being held together with sections of leveler

compound and a mile-long section of loose

gravel. The newly-elected Rhea County Highway

Superintendent Glen Varner knew he had a

problematic road on his hands. He worked

diligently to repair some of the worst sections

with more leveler compound but the expensive

application was not going to be a good long-term

fix. Shut In Gap Road is a typical Tennessee

Cumberland Plateau road. It snakes up the side

of the mountain with some of the steepest

sections being 5-6% grade. If the grade was not

enough of an obstacle, its hairpin 'S' curves

would make this road difficult to fix no matter the

application. “It wasn't too long ago a loaded

dump truck lost control and went right off the

side at one of the sharpest curves,” said Varner.

With that kind of traffic and dangerous curves,

tearing out sections of the road was not the best

option. Varner looked to Full-Depth Reclamation

with Cement (FDR) to solve his problem. After a

visit to see FDR at Bledsoe County's Pitts Gap

Road, Varner made arrangements through his

State Aid department to use the same application

on Shut In Gap Road.

The Shut In Gap Road project was awarded to

RoadWorx, Inc. Construction began on August 6,

2018 and was completed on September 7,

2018. The mix design, developed by GEO

Services, was 4% cement at 8” deep. This 7-mile,

83,306 square yard, road is currently the longest

FDR road a Tennessee county has completed to

date. The only two other longer FDR roads were

built by the Federal Highway Administration and

the Tennessee State Parks.

Rhea County's Highway Department Office
Administrator, Deborah Walker, receives every
complaint that comes in on Rhea County's roads,
and Shut In Gap Road was in no short supply of
complaints. “We received calls of thanks and
appreciation, but now that the road is fixed, we
are getting calls about getting the law up there to
ticket the speeders,” said Walker. A road that was
once riddled with potholes and “wash-board”
ripples is now in good shape with a chip seal
surface, but the speed limit remains at 30-mph.
FDR with Cement provides an economical solution
for failing roads, from dirt and gravel roads to
chip seal and asphalt roads.

If you would like to find out more about how FDR

with Cement may help you with your failing roads,

please contact the Southeast Cement Promotion

Association so our team may help you find a

durable, sustainable and cost-effective solution

that is right for your project.

Full-Depth Reclamation (FDR)

Used to Rebuild Steep, Winding

Road in Rhea County, Tennessee

Patching and leveler compound only provided
a short-term fix.

Crews encountered steep grades and
dangerous curves.

Completed 7-mile roadway rebuilt with FDR
with Cement - built to last!

1909.1
By:

Jessie Anna Boone
Pavement Applications Director - Tennessee

Southeast Cement Promotion Association
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The Georgia Department of Transportation

(GDOT) continues to pave the way in innovation

by approving Standard Specification 315

Cement-Stabilized Reclaimed Base (CSRB),

which is more commonly known in the

construction industry as Full-Depth Reclamation

(FDR) with Cement. FDR was first used in

Georgia in 2004 on a commercially traveled

county road in Long County. Since then, over

100 miles of FDR on local state-aid roads have

been successfully constructed throughout

Georgia by special provision. Given its proven

performance and cost savings, GDOT adopted

Standard Specification Section 315 for CSRB

in May 2018 and completed its first pilot

project on State Route 70 (SR70) in

September 2018.

This project consisted of a 4.461 mile section

of SR70 in Fulton County (Fulton Industrial)

beginning south of Fulton Parkway and extend-

ing north of Church Street. SR70 is a 42.6

mile state highway route that runs through

portions of Coweta and Fulton Counties and

connects Newnan with northwestern Atlanta

(Bankhead). Based on 2016 data, SR70 is

functionally classified as an Urban Minor

Arterial highway with average daily traffic of

13,500 vehicles, 13% of which are trucks.

Plans called for variable depth surface milling

of 1.5--6.5 inches followed by a 10–inch FDR

base course which would then be overlaid with

super-pave hot mixed asphalt. The CSRB

Standard Specification required that the

contractor provide an FDR mix design study to

be performed by an accredited laboratory.

Once the mix design was verified and

approved by the GDOT Office of Materials &

Testing, a preconstruction conference was

held on July 16, 2018 and construction began

on the following day.

E.R. Snell Contractor, Inc. was the prime

contractor for this project, and Atlanta Paving

& Concrete Construction, Inc. was the FDR

subcontractor. Atlanta Paving & Concrete

Construction began by premixing the road

(after variable depth surface milling had been

completed) to identify any problem areas and

to bring the in-situ blended materials to the

required optimum moisture of 100% 120%.–

Two high performance Wirtgen soil-stabilizers

(reclaimers) were used, thus making for fast,

quality work. Several delays were encountered

due to staging (outlined in the plans) and two

tropical storms. Even with delays, the project

was completed in September 2018.

“Having GDOT intimately involved in the

construction of SR70 daily allowed for

everyone to make sure the final product was

perfect! This roadway was the ideal candidate

for serious subgrade remediation using FDR

due to poor materials and drastic changes in

traffic counts in the past decade. We were able

to complete the roadway faster than

anticipated and reduce the amount of time the

roadway was detoured. The final product is a

smooth, strong pavement structure built to

last,” said Project Engineer Mandy Neese, PE,

Atlanta Paving and Concrete Construction, Inc.

The success of SR70 has been followed by

two state-funded FDR projects in Sumter and

Wayne Counties. Also, GDOT is in the process

of incorporating FDR (CSRB) into the Pavement

Design Manual. This will make FDR an optional

base possibility for future GDOT projects. FDR

is growing in popularity with city and county

governments as well as in the private and

commercial sectors.

Georgia DOT Paving the Way in

Innovation: FDR with Cement Used on

State Route 70 Fulton Industrial

Boulevard in Fulton County, Georgia

State Route 70 prior to paving

10-inch FDR base course

Completed roadway -- built to last!!

1908.1
By:

Dwane Lewis
Soil Cement Specialist - Georgia

Southeast Cement Promotion Association
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The Piedmont Triad of North Carolina includes the

cities of High Point, Winston-Salem, and

Greensboro. This metropolitan area is the third

largest in the state with a population of

1,650,000, placing it only behind the Charlotte

and Raleigh metropolitan areas. It is home to

Mack Trucks and the Greensboro Coliseum,

which is the second largest single seat arena in

the nation, and is recognized as the “Furniture

Capital of The World.” The Koury Convention

Center in Greensboro is considered one of the

premier conference facilities in the Southeast and

is the largest between Atlanta and Washington,

DC. All of these factors along with its central

location helped the symposium's steering

committee to select the Triad as the perfect site

to host North Carolina's first Full-Depth

Reclamation (FDR) Symposium.

After a lengthy planning process, the date and

location were agreed upon, facilities were

booked, a demonstration location was found,

speakers were confirmed, and the advertising

phase began. This culminated with 281

registered attendees for the Southeast Cement

Promotion Association's fourth FDR Symposium.

Previous FDR Symposiums in South Carolina,

Virginia and Georgia have together drawn nearly

1,000 attendees.

On April 24, 2019, as the transportation

community was anticipating a busy construction

season, this group of professionals gathered to

consider another alternative to repair and

improve their failing pavements. The group

included engineers, contractors, consultants,

government officials, and other transportation

professionals. For two days they learned,

explored, and observed how FDR with Cement

can fix deteriorated and under-designed

pavements quickly and economically while

reducing environmental impact.

The Southeast Cement Promotion Association

(SCPA), in partnership with the North Carolina

Department of Transportation (NCDOT), the

Asphalt Recycling and Reclaiming Association

(ARRA), and the North Carolina Chapter of the

American Public Works Association (APWA) held

North Carolina's event on April 24-25, 2019 at

the Koury Center. City, county, and state

transportation agencies were in attendance,

along with FDR contractors, engineering

consultants, equipment producers, private

business and industrial groups, and asphalt and

cement company representatives. Attendance

was geographically diverse, with personnel from

five state transportation agencies and 19 states

present.

The first day of the program was devoted to

informing attendees on the basic concepts of

FDR. The program started with a presentation on

pavement structure and performance, followed

by another on pavement management and how

FDR and other treatments are used from a

network perspective. Next, presentations on

recent developments in reclaimer and cement

spreader technology as well as in-depth

discussions of the FDR process, preliminary

laboratory testing and mix design were given.

This led into a session on sustainability, followed

by FDR research. The final topic of day one was

negotiating utility conflicts.

The second day covered a full array of case

studies from locations around North Carolina as

well as other areas of the Southeast. These

studies included city projects, DOT projects,

FHWA Federal Lands projects, private sector

projects, and airport projects. The case studies

were followed by a live demonstration conducted

by Ruston Paving onsite at one of the Koury

Center's parking lots. FDR was performed at a

depth of 10 inches with 40 pounds of cement to

achieve a 300-psi strength.

Full-Depth Reclamation (FDR)

Shown as Viable Paving Solution in

Greensboro, North Carolina

The Koury Center employee parking area was
sorely in need of repair and offered a perfect
venue for an FDR process demonstration.
Here, the water truck and reclaimer are ready
to start.

After the existing pavement was pulverized by
the first pass of the reclaimer, cement was
spread on the surface of the pavement. The
spread rate of cement is determined by an
initial geotechnical investigation and must be
carefully controlled to ensure good results.

Symposium attendees observe cement
spreading. Note that a skirt around the
cement spreader keeps fugitive cement dust
to a minimum.

. . . continued on back
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A chip seal was applied as a wearing surface.

The cement for the demonstration was donated

by Argos USA and all other equipment and

supplies were furnished by Ruston Paving and

Linder Equipment. Regarding the demonstration,

Ruston Paving’s Pavement and Soils Specialist

Tim McConnell, said, “We would have liked to

have had a larger area to work with, but we were

able to show the process to the attendees.

Having an onsite location was convenient and

preferable for this event.”

SCPA has eight cement industry members, of

which six were in attendance. They are also

supported by 26 Cement Reclamation Partner

members, all of whom were in attendance.

Fourteen partners also exhibited at the event.

The support of these members and partners was

essential to the success of this event.

The symposium was developed in cooperation

with NCDOT, NC Chapter of the APWA (in

particular, the cities of Greensboro, Charlotte,

and Raleigh), Slurry Pavers, RoadWorx, Ruston

Paving, ARRA, as well as the entire SCPA team.

“My favorite part was that we brought in

contractors, suppliers, local agencies, several

DOTs and industry experts and delivered a

program that provided tools for others to take

back and identify places where FDR can be a real

benefit to everyone,” said NCDOT’s Director of

Field Support Chris Peoples, PE.

If you were not able to join us in Greensboro,

please contact any member of the Southeast

Cement Promotion Association team. They will be

glad to help you learn how the full range of

paving solutions using cement, including FDR,

can provide a great solution for your paving

needs.

By:

Stan Bland, PE
Pavement Applications Director

Carolinas/Virginia

Andrew Johnson, PhD, PE
Pavement Design Engineer

Southeast Cement Promotion Association

1907.1
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Once cement is spread, the reclaimer makes
a second pass to mix the cement with the
pulverized pavement. The reclaimer is fed a
controlled amount of water by the water truck
to obtain a final moisture content within two
percent of the optimum content determined
during the geotechnical investigation.

Attendees observe the lack of dust created by
the process of mixing the cement with the
pulverized pavement.

In very short order, the reclamation
equipment demonstrates to the assembled
crowd how quickly the FDR process can take
a worn-out pavement and create an
inexpensive durable replacement.

Typical Construction Sequence of Full-Depth Reclamation (FDR) with Cement

1. Investigate existing pavement: To ensure that the �nal results are optimized, always investigate

the existing pavement structure and subgrade prior to reclamation. Typically, samples of the pavement

and subgrade are collected to the desired depth of reclamation and tested by a quali�ed testing

laboratory to determine the appropriate rate of cement addition. Either too much or too little cement

may reduce the quality of the �nal product.

2. Plan operation to ensure a well-coordinated job: Mixing, curing, and paving operations should be

sequenced to minimize traf�c disruptions and cover the FDR in a timely manner. Although FDR base

can carry traf�c for a week or more with only a chip-seal treatment, extended exposure without further

paving is not recommended.

3. Begin FDR by pulverizing existing pavement: As a �rst step, it is recommended that the existing

pavement be pulverized to the desired depth using the pavement reclaimer. The maximum particle size

after pulverization varies with different speci�cations, but is generally required to be 2 inches or less.

The contractor may elect to add some water at this stage to reduce dust and ease initial shaping, as

was done on this project. Under limited circumstances, such as when the existing asphalt is less than

an inch thick, this step may be omitted.

4. Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller are used to

roughly regrade the base and prepare it to receive cement.

5. Spread Portland cement: Cement is spread with a spreader that is calibrated to deliver the

speci�ed amount of cement within tight tolerances (typically +/- 5 percent). Actual spread rate should

be measured in the �eld by testing technicians periodically during construction.

6. Mix cement, water, and pulverized pavement: The reclaimer will make a second pass to mix the

cement and pulverized pavement. If additional moisture is needed, the reclaimer may also use an

attached water tanker to simultaneously bring the �nal mixture to the appropriate moisture content as

determined in Step 1.

7. Compaction and �ne grading: The sheepsfoot roller is used to compact the reclaimed mixture.

The motor grader works in tandem to achieve deep compaction while maintaining the desired

elevation. Once initial compaction is achieved, the motor grader and vibratory steel wheel roller will

complete the �ne grading operation and provide a smooth surface ready for overlay. This step is critical

in achieving a smooth base that is ready to receive further overlay.

Page 23



Prior to reconstruction with FDR, the 
parking lot's pavement was in an
advanced state of decay.

1

5

PROMOTION SPOTLIGHT        2019

Parking lot repairs are a necessary part of 
most any large institution’s facilities 
maintenance program. A prominent private 
university in Durham, NC was bedeviled 
with parking lot deterioration. However, to 
eliminate their blues over poor pavement, 
facility managers have chosen Full‐Depth 
Reclamation with Cement (FDR) to achieve 
a durable solution.

Parking Lots Deteriorate from Traffic 
and Exposure 
Like all campuses, the day‐to‐day opera-
tions at this busy university have taken a 
toll on its roads and parking facilities. 
Limited maintenance funds have to be 
shared among many infrastructure needs 
and parking lot maintenance is not exactly 
glamorous. Consequently, parking lots 
here, as elsewhere, have been functioning 
for far too many years without full repairs.

In recent years, the decision‐makers at this 
busy university have found a sustainable 
solution in FDR with Cement. They can 
economically recycle their existing 
pavements, thus utilizing the materials 
that they already own and have paid to 
transport. By rebuilding the pavements in
place, they save hauling in and out and are 
able to build a better and longer‐lasting 
pavement with minimal disruption.

Project Staging Minimizes Disruption
Ruston Paving’s Triangle Region North 
Carolina Division, also located in Durham, 
has been working with the region’s many 
schools, colleges, and universities to 
improve their facilities. In this case, parking 
lots in need of repair were divided into 
small, easily manageable segments. Then, 
FDR with Cement was used to reconstruct 

each segment with very little inconvenience 
to the students and faculty. Since FDR with 
Cement is a rapid process and the primary 
emphasis was on structuring projects to 
lessen interference for the parking lot users, 
it proved to be a perfect fit.

Pavement and Soils Specialist Tim 
McConnell with Ruston Paving, said, “We 
make every effort to work with customers 
and have been successful at causing little,
if any disruption. Because we are local, we 
can economically do small segments and 
only affect about 15% of a parking facility 
at any given time. We aim to please all our 
customers by working within their time and 
use restrictions.”

In July 2018, Ruston began work on a large 
parking lot near the center of campus. The 
large lot was divided into six segments, each 
small enough that work could be accom-
plished in a 4-6 hour timeframe. Work on the 
FDR started early each day with reclamation 
work being complete before the afternoon 
rush. The existing pavement was pulverized 
and mixed to a depth of 10 inches with a 
controlled rate of cement, supplied by Argos 
USA, designed to achieve an unconfined 
compressive strength between 300 and 450 
psi at 7 days. The reconstructed base was 
then overlaid with a single 2‐inch lift of 
asphalt surface within three days and 
promptly returned to service. Repaving with 
asphalt can proceed as early as the next 
morning.

Ruston Paving’s North Carolina Regional 
Manager Mark Rogers, stated, “We have 
created a good working relationship with 
our customers and they know what to 
expect when we move to the site. With all of 

Deterioration was widespread, making 
this site a perfect candidate for FDR. 
When the need for patching exceeds 
15% - 20% of the total area, FDR is 
often cheaper in initial cost as well as 
long-term cost.

2

Ruston Paving's thoughtful staging and 
careful construction allowed them to 
work in close proximity to parked 
vehicles with minimal disruption.

3

Prominent Private University in 
Durham, NC Reconstructs Its 
Parking Lots Using Full-Depth
Reclamation with Cement (FDR)
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Modern reclaiming equipment is highly 
maneuverable, so working around existing 
curb and gutter, as well as obstructions 
such as drop inlets, manholes, and 
bollards is not a problem. Here, the
existing pavement has been pulverized 
and the reclaimer is mixing a carefully 
controlled, predetermined amount of 
cement with the pulverized material.

4

The area has been rolled with a padfoot
roller to achieve deep compaction. 
Ruston's precision cement spreader is 
visible in the background.

5

8

The bollards shown in photos 4 and 5 were maintained and back in use in the 
finished project.

7

Facing the same direction as photo 3, 
the completed pavement is flush with 
the preexisting curb-and-gutter and 
should be trouble-free for years to come.

6

excellence by providing decades of mainte-
nance‐free performance thanks to the efforts 
of Ruston Paving and Full‐Depth
Reclamation with Cement.

Projects of all sizes, from parking lots to 
scenic highways to crowded interstates can 
be made ready for future traffic in a rapid, 
economical, and sustainable manner with 
cement. If you have distressed pavements 
needing repair, FDR with Cement should be 
on your list of paving options. You can find 
the Southeast Cement Promotion Associa-
tion’s representative in your area by visiting 
www.secement.org. Our staff can demon-
strate how the entire range of cement-
based paving solutions can work for you.

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
and
Andrew Johnson, PhD, PE
Pavement Design Engineer
Southeast Cement Promotion Association

PROMOTION SPOTLIGHT        2019
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our customers, we try to provide them with 
a quality, high‐value product. Full‐Depth 
Reclamation with Cement surfaced with a 
lift of asphalt delivers that.”

Ruston’s quality product can be seen at 
the many parking facilities that they have 
reclaimed in the Research Triangle area of 
North Carolina, as well as other sites 
throughout North Carolina.

FDR with Cement is the Long‐Lasting 
Solution 
All schools strive for excellence 
in academics and the quality of their 
facilities. These parking lots, inexpensively 
reconstructed with FDR, should embody 

Drainage structures in the pavement, such as shown here, and other obstructions 
can be handled in the FDR process.

Page 25



By splitting the work into segments, 
the tenants at KTP are minimally 
inconvenienced during parking lot repairs.

1

5

PROMOTION SPOTLIGHT        2019

For Longfellow Associates, the largest 
provider of Class‐A office and lab 
space in North Carolina, it’s all about 
team work and customer service. 
Members of their team in Durham 
support client‐tenants with superior 
customer service and amenities that 
are Longfellow’s hallmark. Jessica 
Brock, managing director, based in 
Durham, NC stated, "Longfellow
believes in North Carolina as a growing
hub for companies seeking Class‐A 
office and lab space. Just as our 
tenants successfully grow by adding 
talent from local universities and 
research institutions, we, too, are 
proud to tap our region's remarkable 
workforce for new team members. The 
rapid growth in our portfolio and in our 
team is a testament to the vibrancy of 
this market."

In North Carolina’s Research Triangle, 
Longfellow's portfolio includes over 3 
million square feet of space. Once such
property is Keystone Technology Park 
(KTP) in Morrisville, just outside of 
Durham. Described as a “brain trust of 
over 100 rolling acres,” KTP is home to 
some of the world’s leading biotech, 
financial, telecommunications, and 
medical device companies, with over 
800,000 square feet of office and lab 
space.

In keeping with their commitment to 
providing an impeccable setting for 
their tenants, Longfellow recently 
upgraded the entire parking facility at 
KTP in Morrisville, NC. The pavement 
had deteriorated badly and needed to 

be rebuilt and strengthened. Simple 
patching and overlay was not an option 
for providing a long‐term repair. So, 
Longfellow once again turned to Ruston 
Paving, who has reconstructed parking 
areas at several other Longfellow 
facilities, and Full‐Depth Reclamation with 
Cement (FDR).

In order to perform this work with 
minimal inconvenience to the tenants, it 
was decided to break up the project into 
multiple segments. Each segment would 
be built  and completed before moving to 
another segment. As with many busy 
sites, the speed of the construction 
process was less importance than 
keeping the day to day operations as 
normal as possible. Minimum downtime 
and rapid construction is a trademark of 
Ruston Paving.

The area to be repaired at KTP covered 
approximately 30,000 square yards, the 
equivalent of over 4 lane‐miles of road-
way. Ruston reconstructed the site by 
breaking it into five segments. Each 
segment was milled, reclaimed, and 
overlaid before moving to the next. Once 
milled to preserve the existing grade, the 
remaining pavement was mixed with 45 
pounds of cement per square yard to a 
depth of 16 inches. Ruston then overlaid 
the completed FDR base with two inches 
of asphalt and pavement markings were 
restored. At this point, the segment is 
ready for tenants to use.

Ruston Paving’s Pavement and Soils 
Specialist Tim McConnell notes that
Longfellow will be coming back for   

The existing pavement at KST had multiple
problems. The driveway shows extensive 
cracking.

2

Cracking at this location appears to be a 
result of asphalt slippage.

3

Largest Purveyor of Class‐A Office 
Space in North Carolina Uses Full‐Depth 
Reclamation with Cement (FDR) to 
Reconstruct their Parking Lots
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Ruston's reclaimer mixes cement with the
pulverized pavement while receiving water 
from a water truck to ensure the mixture 
is near optimum moisture.

4

After reconstruction with FDR, the 
pavement at KTP is ready for the long haul.

5

Now repaired with FDR, the pavement is 
once again consistent with the manicured 
surroundings.

6

With a timely pavement preservation 
program to retard aging of the asphalt
surface, this pavement should last indefinitely.

7

pavement, or are building new  
pavement, the staff at the Southeast 
Cement Promotion Association can help 
you achieve an economical, long‐lasting 
solution to your paving problems. Visit 
our site at www.secement.org to see 
other examples of cement‐based 
pavement solutions, technical reports, 
and contact information for 
representatives in your area.

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
and
Andrew Johnson, PhD, PE
Pavement Design Engineer
Southeast Cement Promotion Association
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more. ”The owner, Longfellow 
Associates, has been extremely 
pleased with the entire operation, 
especially the cost and the results. 
Because of this we will be doing two 
additional projects for them that are 
both approximately equal in size to this 
site,” he said.

If you have a well‐worn parking area or

Typical Construction Sequence of Full-Depth 
Reclamation with Cement (FDR)
1  Investigate existing pavement: 

always investigate the existing pavement structure and subgrade prior to 
reclamation. Typically, samples of the pavement and subgrade are collected to 

determine the appropriate rate of cement addition. Either too much or too 

2  Plan operation to ensure a well-coordinated job:  Mixing, curing, and paving 

with only a chip-seal treatment, extended exposure without further paving is not 
recommended.

3  Begin FDR by pulverizing existing pavement:
that the existing pavement be pulverized to the desired depth using the pavement 

elect to add some water at this stage to reduce dust and ease initial shaping, as 
was done on this project. Under limited circumstances, such as when the existing 
asphalt is less than an inch thick, this step may be omitted.

4  Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller 
are used to roughly regrade the base and prepare it to receive cement.

5  Spread Cement: Cement is spread with a spreader that is calibrated to deliver 
the specified amount of cement within tight tolerances. (Typically +/- 5 percent)

 

during construction.
testing technicians periodically 

6  Mix cement, water, and pulverized pavement: The reclaimer will make a 
second pass to mix the cement and pulverized pavement. If additional moisture is 
needed, the reclaimer may also use an attached water tanker to simultaneously 
bring the final mixture to the appropriate moisture content as determined in Step 1.

7  Compaction and fine grading:  The sheepsfoot roller is used to compact the 
reclaimed mixture. The motor grader works in tandem to achieve deep compaction 
while maintaining the desired elevation. Once initial compaction is achieved, 

operation and provide a smooth surface ready for overlay. This step is critical in 
achieving a smooth base that is ready to receive further overlay.
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FDR process has already begun. Road is
in poor condition.

1

5
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Knoxville, Tennessee is Tennessee’s third 
largest city and, in a city that large, growth 
is inevitable, but with growth comes the 
exponential deterioration of roads and 
streets. The Knox County Public Works 
staff had begun to see the wear and tear of 
several of their roads and have worked for 
years to fix the failures on their own.

Knox County knew about Full‐Depth 
Reclamation using Cement (FDR) as they 
had recently attended an open house 
organized by the Southeast Cement
Promotion Association and Road Worx 
during the FDR process on the Foot Hills 
Parkway. They were able to witness the
process firsthand and learn the answers to 
all of their questions. Understanding the 
process and witnessing the results gave 
the County enough ammunition to get the 
ball rolling towards designing the new 
pavement with FDR.

They decided to cut their teeth on a short 
12‐year‐old problematic road, Harvest 
Grove Lane, in Harvest Grove subdivision 
that was never completed. “The developer 
went bankrupt and never placed the 
surface course on the road. Between the 
lack of surface and heavy traffic from
tandem dump trucks hauling soil, the road 
ultimately failed in multiple areas,” said 
Director of Construction Services Brad 
Warren with Knox County.

Needless to say, the residents were 
complaining constantly. “Extensive repairs 
were made prior to using FDR,” said 
Warren. “Many times, we had crews out 
there making repairs after hours and on the 

weekends.” As a result, the cost to make 
said repairs were adding up and becoming
very costly to the county. They needed a 
better, more permanent solution.

They considered two options to address the 
issue. “We estimated it would take us 4‐6 
weeks to undercut and repair the 8 inches of 
base stone and 2 inches of asphalt surface, 
but with FDR, we were able to complete the 
work in 4 days,” said Warren.

Geotechnical firm S&ME took representative 
samples from the existing road which was 
riddled with alligator cracking, rutting, and 
sections of polished aggregate. Through 
mandatory lab testing, they determined that 
the FDR section needed to be 11 inches 
deep, and in order to achieve the TDOT FDR 
SP304’s requirement of 300‐500 PSI in 
7‐day rule, the cement percentage would 
need to be 3.7%, which is 42 pounds per 
square yard. S&ME also stated that while 
TDOT SP304 recommends 95% compac-
tion, they recommend that the FDR base be 
compacted to at least 98% of the standard 
Proctor maximum dry density. This was 
achieved by Road Worx with ease during 
construction.

Overall, Knox County was pleased with their 
first FDR project. “It allowed us to complete 
the work in a quarter of the time as 
traditional repairs and the residents of the 
subdivision were minimally disrupted,” said 
Warren. That being said, many counties and 
cities often have concerns about underlying 
utilities. Warren states that, “the depth of 
FDR should not interfere with existing utilities 
as long as they are installed to the proper 

Reclaimer is working right up to the 
existing curb.

2

The FDR process can work around drains,
gutters and draining inlets.

3

Full‐Depth Reclamation with 
Cement (FDR) Fixes Problematic 
Harvest Grove Lane in Knox
County, Tennessee
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FDR is complete and ready for the 
surface layer.

4

Harvest Grove subdivision utilizes the FDR 
process.

5

Final pavement is complete on Harvest
Grove Lane.

6

concrete driveways but we were able to 
tie everything in with zero damage,” said 
President Barry Wilder of Road Worx. “We 
are looking forward to working with Knox 
County again.”

Knox County now has a brand‐new road 
with a base now strong enough to provide 
many years of service. When asked if Knox 
County will use FDR again, Warren said, 
“Yes, we have several more roads and 
are pleased to have FDR in our tool bag.”

By:
Jessie Anna Boone
Pavement Applications Director
Tennessee
Southeast Cement Promotion Association
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depth. The only utility we encountered 
was communications (i.e. cable TV) which 
wasn’t buried deep enough as required and 
given that, it was the cable company’s 
responsibility to fix the damage.” It should 
also be mentioned that this subdivision 
also contained curb and gutter, mailboxes, 
and concrete driveways that were 
unharmed during construction. “This 
project wasn’t the easiest as we had to 
work around existing curbs as well as a 
multitude of drainage structures and 

Typical Construction Sequence of Full-Depth 
Reclamation with Cement (FDR)
1  Investigate existing pavement: 

always investigate the existing pavement structure and subgrade prior to 
reclamation. Typically, samples of the pavement and subgrade are collected to 

determine the appropriate rate of cement addition. Either too much or too 

2  Plan operation to ensure a well-coordinated job:  Mixing, curing, and paving 

with only a chip-seal treatment, extended exposure without further paving is not 
recommended.

3  Begin FDR by pulverizing existing pavement:
that the existing pavement be pulverized to the desired depth using the pavement 

elect to add some water at this stage to reduce dust and ease initial shaping, as 
was done on this project. Under limited circumstances, such as when the existing 
asphalt is less than an inch thick, this step may be omitted.

4  Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller 
are used to roughly regrade the base and prepare it to receive cement.

5  Spread Cement: Cement is spread with a spreader that is calibrated to deliver 
the specified amount of cement within tight tolerances. (Typically +/- 5 percent)

 

during construction.
testing technicians periodically 

6  Mix cement, water, and pulverized pavement: The reclaimer will make a 
second pass to mix the cement and pulverized pavement. If additional moisture is 
needed, the reclaimer may also use an attached water tanker to simultaneously 
bring the final mixture to the appropriate moisture content as determined in Step 1.

7  Compaction and fine grading:  The sheepsfoot roller is used to compact the 
reclaimed mixture. The motor grader works in tandem to achieve deep compaction 
while maintaining the desired elevation. Once initial compaction is achieved, 

operation and provide a smooth surface ready for overlay. This step is critical in 
achieving a smooth base that is ready to receive further overlay.
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Ramsey Road was narrow and highly 
deteriorated prior to FDR in 2008.

1

5
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Ten miles from the main gate of Marine 
Corps Base Camp Lejeune, Full‐Depth 
Reclamation (FDR) in Jacksonville, North 
Carolina has shown it has the grunt to 
endure the test of time. Over a decade ago, 
in 2008, the North Carolina DOT (NCDOT) 
decided to give the badly deteriorated 
pavement on Ramsey Road the boot and 
rebuild and widen using FDR with Cement. 
Ten years later, the decision has paid off 
with a road still in excellent condition.

Development Wears Out 
Existing Pavement
Ramsey Road carries approximately 5,500 
vehicles per day and is heavily used for 
logging, construction, and aggregate 
hauling, as well as commercial trucking and 
commuting. By 2007, the pavement on
Ramsey had deteriorated to the point that 
simple patching and overlay would not 
prepare it for future loads. Additionally, 
residential development was bringing many 
new loads to the road. NCDOT looked to
FDR to rebuild the entire length of roadway, 
approximately 6.5 miles, as the most 
cost‐effective solution available.

The pavement was highly deteriorated and 
had undergone base rutting and failure 
throughout the entire length. In addition to 
pavement surface condition, the pavement 
was narrow (approximately 22 feet wide) 
with deep ditches and sharp drop‐offs. FDR 
allowed NCDOT to widen the travel lanes to 
24 feet with two‐foot wide shoulders on 
either side for a total of 28 feet, while 
creating a uniform pavement cross‐section.

FDR Proceeds Rapidly
NCDOT chose to reclaim the existing 
pavement to a depth of 12 inches, using 

5 percent cement. Widening was
accomplished by trenching approximately 
12 inches deep alongside the existing 
pavement, then spreading the pulverized 
mixture of mainline asphalt, base and 
subgrade uniformly across the new cross 
section. This provided deep strength across 
the new 28-foot width of the roadway 
as well as reducing the change in final 
grade from the original elevation.

Barnhill Contracting Company of Rocky 
Mount, North Carolina was the prime 
contractor for the project, with Slurry Pavers 
of Richmond, Virginia as the reclamation 
subcontractor. Reclamation was completed
in approximately four weeks of work, with 
the FDR being kept continuously moist until 
covered with the first lift of asphalt. The road 
was kept open throughout the project with 
single lane closures, flaggers, and a pilot car 
while work was in progress. Traffic was 
allowed on the reclaimed base once the FDR 
was compacted and no nighttime closures 
were needed. The first lift of asphalt paving 
followed a week or less behind the FDR 
operation, sometimes moving in as soon as 
the next day.

Ten Years Later, Pavement
Quality Remains Excellent
After ten years of heavy truck traffic, 
the pavement still rides well and has no 
significant load‐related distress. Unlike 
traditional widening, there is no crack 
between the mainline and paved shoulder.

Not All Cracks Are Created Equal
“When cement reacts with water, the 
resulting product is lower in volume after 
curing,” said Slurry Pavers’ Sales Manager 
of Business Development David Stowell. 

Extensive patching could not keep 
up with the deterioration in 2008.

2

Ahead of the pulverizing and mixing 
steps, a three-foot-wide trench was cut 
to allow for an increase in width from 
22 feet to 28 feet.

3

Continues on back

A Tough Pavement for Tough Traffic: 
10 Years Later, FDR Proves 
“Always Loyal” in Marine Country, 
Jacksonville, North Carolina
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“When properly designed, this can result 
in tight cracks in the FDR base that reflect 
through the asphalt overlay. Good mix 
design and careful control can minimize
the number of these cracks and ensure 
that they remain tight and solid over the 
long term.” Selection of cement content 
is a “Goldilocks” scenario, where the aim 
is to get the “just right” amount of cement 
to achieve a solid, competent base, but 
minimize the shrinkage that causes 
cracking.

After a decade of perfect service to the 
motoring public, the few shrinkage cracks 
on Ramsey Road show no significant 
deterioration. Most motorists will never 
notice the minor cracking, and careful 
attention is needed to spot them from a 
moving vehicle ten years later. Experience 
at other sites has shown this cracking will 
not deteriorate or hasten further overlays 

that will inevitably occur due to asphalt 
aging. “When considering repairs to 
deteriorated pavement, the proper question 
to ask is not whether it will crack, but which 
treatment will crack the least, provide the 
most value, and serve the best. Almost 
always, the answer is FDR with Cement,” 
said Stowell.

See For Yourself…
From sub‐zero cold to broiling hot tempera-
tures, FDR with Cement is a proven solution 
for restoration of worn‐out pavement. 
Projects of all sizes, from parking lots to 
interstate highways can be made ready for 
future traffic in an economical, sustainable 
manner. Ramsey Road will continue to carry 
traffic for decades to come, while saving 
taxpayers money over other paving options.
If you have pavement needing repair, FDR 
with Cement should be on your list of paving 
options.

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
and
Andrew Johnson, PhD, PE
Pavement Design Engineer
Southeast Cement Promotion Association
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The existing pavement is pulverized and 
spread to fill the trench prior to cement 
spreading and remixing.
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4

5 Widening of Ramsey Road in 2008.

6 In 2018, Ramsey Road is still providing
excellent service with no reflective 
cracking between the old alignment 
and the 2008 widening.

8 Ten years after reclamation with no
maintenance, the FDR base on Ramsey 
Road will continue to provide trouble-free 
service for decades to come.

7 A typical transverse refective crack
after over ten years of traffic on 
Ramsey Road.

For a virtual visit, 
please scan the

QR code or visit the 
"Resources/Videos" 

section at
www.secement.org
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Roadway before FDR1

FDR process underway2

Open to local traffic during 
construction

3

Roadway after FDR4

Peachtree City, Georgia Depends 
on FDR as Best Solution for its 
Aging Roadway System

PROMOTION SPOTLIGHT        2018

Founded in 1959, Peachtree City is an 
award‐winning master planned community 
located just south of Atlanta, Georgia in 
Fayette County. The community has over 
35,000 residents with golf courses, 
golf cart paths, housing and a mix of 
businesses. Even the Target has golf 
cart parking spaces in its parking lot! 
In some areas of the community, the 
infrastructure has been in place since 
the 1960s.

As these roads have aged, it became 
apparent repairs were needed. To be 
proactive, Peachtree City contacted an 
engineering firm to evaluate, rate, and 
rank all of the repairs needed on its road 
system. From this network assessment, 
Peachtree City started using Full‐Depth 
Reclamation with Cement (FDR) in 2015 
as a way to quickly and completely
rehabilitate its failed pavements. “We 
have found that when a roadway has 
more than 15‐20% of base failure, FDR is 
actually the most cost‐effective solution 
over the traditional methods of repair,” 
said Peachtree City’s Civil Engineer 
Jonathan Miller.

For each of the past three years, 
Peachtree City has let a large project 
with multiple roads to be reclaimed 
each year. The project let in 2018
includes 32 roads with 132,000 square 
yards of reclamation mixed 10 inches 
deep. They will use approximately 3,300 
tons of cement for this work. The existing 
pavement is being milled two inches; so, 
once the reclamation is completed and 
a two inch asphalt wearing course is 
placed, the gutter depth will be 
maintained.

Since many neighborhoods in Peachtree 
City have a single entrance, FDR allows 
accessibility to be maintained on one lane 
while the other lane is being rehabilitated 
with FDR. The speed of construction is also 
a huge benefit. Project FDR contractor 
Mandy Neese with Atlanta Paving & 
Concrete Construction, said “A resident 
can leave for work in the morning and 
come home to a rebuilt road that same 
evening.” Miller echoed that sentiment 
saying “The FDR process has proven to 
be the most‐cost effective solution for 
expediting the reconstruction of the 
roadways with base failure, while allowing 
one lane to be open for accessibility.”

Peachtree City has recognized FDR as 
the best solution for its aging roadway 
system. Miller also said “The other 
benefits of the FDR process include: the 
entire base is rebuilt, the cement provides 
a semi-impermeable layer to protect from 
water, and it allows you to address
potential drainage issues by manipulating 
the slopes in areas that may be holding 
water.”

FDR with Cement provides Peachtree City 
with long lasting roads, smooth roadways 
for its citizens’ activities, and assurance to 
the entire community that they will not be 
disturbed by constant construction on their 
roadway system for many years.

Whether you are building a new pavement 
or dealing with a failing existing pavement, 
please contact the Southeast Cement 
Promotion Association so our team may 
help you find an economical, durable, and 
sustainable solution that is right for your 
project. (www.secement.org)

By:
Melissa Love Campbell, PE
Pavement Applications Director ‐ Georgia
Southeast Cement Promotion Association

1805.1
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Road before FDR in 20011

Cores taken after FDR and paving 
completed

2

Completed project in 20043

Road 14 years later4

Georgia DOT’s First Full‐Depth
Reclamation Project Marks its 
14th Anniversary

PROMOTION SPOTLIGHT        2018

The longevity of Full‐Depth Reclamation 
with Cement (FDR) is being demonstrated 
in Georgia as the Georgia Department of 
Transportation (GDOT) marks the 14th 
anniversary of its first FDR pilot project
constructed in July 2004. Moody Bridge 
Road (Long County) near Hinesville, 
Georgia was a typical rural route designed 
as a thoroughfare for low‐volume local 
traffic. However, once the timber and 
farming industry began using it as a 
shortcut to the neighboring town of 
Ludowici, it began to deteriorate quickly. 
Long County officials requested assis-
tance from the GDOT State Aid Office 
and an evaluation was conducted in 
August 2001. The initial recommendation 
was to completely remove the existing 
asphalt pavement and underlying 
sand‐clay base and then reconstruct 
it with a graded aggregate base and 
conventional asphalt pavement. However, 
even with State Aid funding, Long County 
was unable to the cover the remaining 
cost of construction so the project was 
tabled until 2004.

As the condition of the road continued to 
decline, the GDOT Office of Materials & 
Testing (OMAT) was asked for a less 
expensive alternate solution. Being 
familiar with FDR construction, OMAT, in 
partnership with the Southeast Cement 
Association, drafted a special provision 
and developed GDOT’s first FDR project 
in July 2004. The project included 
stabilizing 16,320 square yards of the 
in‐situ pavement and underlying base with 
six-inch deep FDR (277 tons of cement). 
Numerous quality control and acceptance 
tests were performed during and after

construction which all met specification  
requirements. 

The final cost of the FDR alternate solution 
ended up 42% less than the estimated cost 
of conventional reconstruction. Follow‐up 
testing was completed one year later and 
details of the pilot project were published in 
the 2006 Transportation Research Board’s 
(TRB) Transportation Research Record. 
Based on the success of the Moody Bridge 
Road project, GDOT continues to utilize FDR 
throughout Georgia and will soon be releas-
ing a FDR Standard Specification, Section 
315 Cement‐Stabilized Reclaimed Base 
(CSRB).

Moody Bridge Road has been recently 
renamed to Smiley Cross Roads honoring 
the late Charles Jefferson “CJ” Smiley who 
was a long‐time resident of Moody Bridge 
Road. He and his wife were GDOT retirees 
and highly‐esteemed members of the 
community. Having worked as an engineer 
for the GDOT Office of Materials & Testing, 
Smiley believed in innovation and was 
instrumental in encouraging Long County 
officials to try FDR.

Long County Commissioner Mike Riddle, 
whose district includes Smiley Cross Roads, 
said, “The project has held up really well 
over the last fourteen years. Smiley Cross 
Road is one of the major tie‐ins for both 
Tattnall County and Liberty County to Long 
County. Also that area has been one of the 
many areas in our county where we have 
seen a lot of residential growth. When you 
take all of this into consideration and the 
amount of traffic that goes down that road, 
this road with FDR has performed very well.”

By:
Dwane Lewis
Soil Cement Specialist ‐ Georgia
Southeast Cement Promotion Association

1804.1

Page 33



Before resurfacing, the existing 
pavement on the Blue Ridge Parkway
had deteriorated over many years and 
required temporary patching to continue 
to function satisfactorily.

1

5
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Another section of the Blue Ridge Parkway, 
“America’s Favorite Drive”, has been renewed 
using Full‐Depth Reclamation (FDR) with 
Cement. Having served the Boone, NC area 
for decades, this section of “America’s 
Favorite Drive” was in need of a boost. By 
using FDR with Cement, the National Park 
Service (NPS), in conjunction with the Federal 
Highway Administration’s (FHWA) Office of 
Federal Lands Highway, is using sustainable 
and durable FDR to carry traffic into the 
Parkway’s second century of service.

Given its constant use and advanced age, 
both environmental and load‐related 
pavement distresses were widespread and of 
high severity. Accordingly, simply patching 
and overlaying the existing pavement would 
have been a poor use of limited pavement 
dollars. The FHWA’s engineers selected FDR
with Cement to economically bring the 
pavement back to fine condition for the 
decades ahead.

Project Located near Blowing Rock, 
North Carolina
The work was done under contract near 
Blowing Rock, NC, stretching from Milepost 
283 to Milepost 292. Road Worx, Inc. of 
Knoxville, TN was the subcontractor for the 
FDR process. Estes Brothers Construction, 
Inc. was the prime contractor for the work. 
Reclamation work was initiated in July 2016.

Road Users Minimally Inconvenienced
“We were restricted to working Monday 
through Thursday,” said President of Road 

Worx Barry Wilder. “Our crews completed 
120,000 square yards of FDR in 35 working 
days under traffic to complete the project,” he 
continued. The reclamation treated the 
existing pavement to a depth of 8 inches 
using 3.5% Cement. The cement was manu-
factured by Roanoke Cement Company of 
Troutville, VA.

Travel Counselor at the NC High Country 
Visitors Center at Blowing Rock Dianne Hill 
said, “We were very impressed with the 
speed of the project and the minimal effect 
that it had on the Parkway visitors. All of 
the comments that we received were very 
positive.” She further stated, “I drive this 
section nearly every day coming to work a
nd going home. I am very happy with the new 
road and the quality of the work. Recycling 
and reusing the existing pavement really 
makes sense and I only wish we could do 
more of it!”

Other FDR Projects Performing Well
The NPS is pleased with the initial 
performance of its newly reclaimed 
pavement on its early FDR projects in 
Virginia and anticipates many years of 
maintenance‐free performance. Head Ranger 
of Maintenance for the reclaimed sections of 
the Parkway near Staunton, VA James Frazier 
likes what he sees so far. Approximately 28 
miles of the Parkway near Staunton were 
treated with FDR between 2012 and 2014.

“The projects are looking good and have 
endured several harsh winters,” Frazier said.  

National Park Service Once Again
Selects FDR with Cement for 
Blue Ridge Parkway

Road Worx's fast‐moving reclamation 
train consisted of a cement spreader, 
water truck, reclaimer, motor grader,
padfoot roller, and smooth drum roller.

2

Accurate and consistent spreading of 
cement using a dedicated spreader, 
such as the one used by Road Worx, 
is essential for good FDR performance.

3

Continues on back
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He noted that temperatures on this segment 
of the Parkway drop below 0o F twelve to 
fifteen times each year and 2014 had 22 
such events. Additionally, temperatures dip 
below freezing forty to fifty times per year.

FDR with Cement is a Solution for 
All Seasons
From sub‐zero to broiling heat, FDR with 
Cement is a proven solution for restoration
of worn‐out pavement. Projects of all sizes, 
from parking lots to scenic highways to 
crowded interstates can be made ready for 
future traffic in an economical, sustainable  

manner. The Blue Ridge Parkway near  
Blowing Rock has been restored and is ready 
to carry visitors to the scenic beauty of the 
Appalachian Mountains for the long haul, 
while saving taxpayers millions of dollars over 
other paving options. If you have distressed 
pavement needing repair, FDR with Cement 
should be on your list of paving options. You 
can find the Southeast Cement Promotion 
Association’s representative in your area by 
visiting www.secement.org. Our staff can 
demonstrate how the entire range of 
cement‐based paving solutions can work 
for you.

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
and
Andrew Johnson, PhD, PE
Pavement Design Engineer
Southeast Cement Promotion Association
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A padfoot roller is used to achieve initial, 
deep compaction while a smooth drum 
roller provides a smooth, tight surface
finish prior to overlay.

1803.1

4

5 During construction, traffic continued to
flow with the use of a pilot car.

6 After reclamation and resurfacing, the
pavement is now ready to carry traffic for 
years to come.

Typical Construction Sequence of Full-Depth 
Reclamation with Cement
1  Investigate existing pavement: 

always investigate the existing pavement structure and sub-grade prior to 
reclamation. Typically, samples of the pavement and sub-grade are collected to 

determine the appropriate rate of cement addition. Either too much or too 

2  Plan operation to ensure a well-coordinated job:  Mixing, curing, and paving 

with only a chip-seal treatment, extended exposure without further paving is not 
recommended.

3  Begin FDR by pulverizing existing pavement:
that the existing pavement be pulverized to the desired depth using the pavement 

elect to add some water at this stage to reduce dust and ease initial shaping, as 
was done on this project. Under limited circumstances, such as when the existing 
asphalt is less than an inch thick, this step may be omitted.

4  Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller 
are used to roughly regrade the base and prepare it to receive cement.

5  Spread Cement: Cement is spread with a spreader that is calibrated to deliver 
the specified amount of cement within tight tolerances. (Typically +/- 5 percent)

 

during construction.
testing technicians periodically 

6  Mix cement, water, and pulverized pavement: The reclaimer will make a 
second pass to mix the cement and pulverized pavement. If additional moisture is 
needed, the reclaimer may also use an attached water tanker to simultaneously 
bring the final mixture to the appropriate moisture content as determined in Step 1.

7  Compaction and fine grading:  The sheepsfoot roller is used to compact the 
reclaimed mixture. The motor grader works in tandem to achieve deep compaction 
while maintaining the desired elevation. Once initial compaction is achieved, 

operation and provide a smooth surface ready for overlay. To avoid interference 
with the cement hydration process, all grading and compaction should be completed
within approximately 2 hours of mixing. This step is critical in achieving a smooth 
base that is ready to receive further overlay. 
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Southern School of Energy and 
Sustainability chose FDR with Cement 
to repair its bus maintenance and 
parking facility.

1

5

PROMOTION SPOTLIGHT        2018

Like most school districts, Durham (NC) 
Public Schools (DPS) has to maintain a 
substantial amount of pavement in driveways 
and parking lots. When it came time to repair 
the bus maintenance and parking facility 
at the Southern School for Energy and 
Sustainability (SSES), a STEM magnet high 
school, DPS chose an energy‐saving, 
sustainable paving process – Full‐Depth 
Reclamation (FDR) with Cement.

Quick and Cost‐Effective
FDR is a rapid, inexpensive process that 
takes the existing pavement, as well as a 
portion of the underlying soil, and pulverizes 
it in‐place into a uniform mixture with pieces 
typically no larger than two inches. The 
pulverized mixture is rough‐graded to the 
desired grade, then mixed with a carefully
controlled amount of water and cement 
determined from laboratory testing of the 
in‐place materials. The mixture is then 
compacted and fine‐graded to the final 
grade. The resulting product is a strong, 
long‐lasting base that is ready to receive a 
final surface, typically 1.5 to 2 inches of 
asphalt for parking areas. Combined with 
periodic preservation treatments to counter 
the effects of aging on the asphalt surface, 
the resulting pavement should last indefinitely 
and be capable of handling trucks and buses.

“If a pavement needs more than 10 or 15 
percent patching prior to overlaying, then 
it is definitely a candidate for FDR with 
Cement,” said Tim McConnell, Pavement and 
Soils Specialist with Ruston Paving Company, 
Inc. of Durham, NC, the FDR subcontractor 
for the project. “At that point, the FDR option 
may actually be cheaper than patching on 

first cost, not to mention the long‐term 
savings from increased durability,” said 
McConnell.

Although waiting a few days prior to overlaying 
with asphalt is desirable, asphalt may be 
placed on the new FDR base as early as the 
next day. Automobiles and light trucks can 
temporarily use the unpaved base immediately 
and the finished pavement can be opened to 
unrestricted traffic within three days in
non‐freezing weather.

Uses In‐Place Materials
The sustainability benefits of FDR come from 
its long life and the use of materials that are 
already in-place. Substantial energy is used to 
manufacture virgin materials and haul them to 
the point of use. FDR uses this valuable 
resource in‐place, avoiding the unnecessary 
hauling operations and preserving new
materials for other uses.

When properly designed and constructed to 
specification, the strength of the FDR base 
should provide an infinite fatigue life when 
loaded with vehicles that can be legally 
operated on public roads. Once reclaimed, 
the pavement is ready for the long haul.

Reclaimed in Three Days
The bus parking area at SSES in Durham was 
in need of quick repair to avoid disrupting 
school activities. Reclamation to a depth of 10 
inches was chosen and 50 pounds of cement 
per square yard was used to create the strong 
base. The area of the parking lot is 13,000 
square yards, which is equivalent to 1.8 lane 
miles of roadway. The FDR process began on 
July 25, 2017 and was completed  

Southern School of Energy 
and Sustainability “Walks the 
Walk” of Sustainable Paving 
in Durham, North Carolina

The pavement was mixed and pulverized 
to a depth of 10 inches, then initially 
graded to provide a 2 inch reveal for 
the new asphalt surface.

2

Ruston Paving spread 50 pounds of
cement per square yard using a 
computer‐controlled spreader.

3
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a short three days later on July 27.

“The project at SSES is very typical for us,” 
said McConnell. “Most of our projects of this 
size are completed in a matter of days and 
we can work around the owners’ schedules. 
This is ideal for schools, who want their 
facilities to be available on very specific 
dates and intend to use the pavement for 
decades to come.”

For parking areas that have been overlaid 
multiple times, the FDR grading process 
allows curbs that have been covered with 
asphalt to be re‐exposed. The final grade 

can be set to have the new asphalt flush with 
existing gutters and minor drainage issues 
can be corrected.

Let Southeast Cement Promotion 
Association Assist You
The Southeast Cement Promotion Association 
has an experienced team of engineers who 
are experts in pavement design and construc-
tion. We are here to help you successfully 
use cement in your paving work. Whether 
you are procuring new pavement or repairing 
existing pavement, let us help you save 
money and achieve longer pavement life 
for whatever paving needs you have.

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
and
Andrew Johnson, PhD, PE
Pavement Design Engineer
Southeast Cement Promotion Association

PROMOTION SPOTLIGHT        2018

Ruston’s mixer‐reclaimer pushes a water 
tanker that feeds a precision water 
injection system to obtain optimum
moisture content as the cement is mixed 
with the pulverized pavement and base.

1802.1

4

5 As mixing operations continue in the 
foreground, a motor grader performs 
fine grading on areas that have been 
compacted with padfoot roller.

6 Completed pavement for the bus 
maintenance and storage facility.

Typical Construction Sequence of Full-Depth  
Reclamation with Cement
1  Investigate existing pavement: 

always investigate the existing pavement structure and subgrade prior to 
reclamation. Typically, samples of the pavement and subgrade are collected to 

determine the appropriate rate of cement addition. Either too much or too 

2  Plan operation to ensure a well-coordinated job:  Mixing, curing, and paving 

with only a chip-seal treatment, extended exposure without further paving is not 
recommended.

3  Begin FDR by pulverizing existing pavement:
that the existing pavement be pulverized to the desired depth using the pavement 

elect to add some water at this stage to reduce dust and ease initial shaping, as 
was done on this project. Under limited circumstances, such as when the existing 
asphalt is less than an inch thick, this step may be omitted.

4  Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller 
are used to roughly regrade the base and prepare it to receive cement.

5  Spread Cement: Cement is spread with a spreader that is calibrated to deliver 
the specified amount of cement within tight tolerances. (Typically +/- 5 percent)

 

during construction.
testing technicians periodically 

6  Mix cement, water, and pulverized pavement: The reclaimer will make a 
second pass to mix the cement and pulverized pavement. If additional moisture is 
needed, the reclaimer may also use an attached water tanker to simultaneously 
bring the final mixture to the appropriate moisture content as determined in Step 1.

7  Compaction and fine grading:  The sheepsfoot roller is used to compact the 
reclaimed mixture. The motor grader works in tandem to achieve deep compaction 
while maintaining the desired elevation. Once initial compaction is achieved, 

operation and provide a smooth surface ready for overlay. This step is critical in 
achieving a smooth base that is ready to receive further overlay.
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Before reclamation

Open House attendees watching 
FDR process

FDR reclaimers commence

1

2

3 Completed roadway4

Full‐Depth Reclamation (FDR) with 
Cement Delivers Sustainable 
Solution for County Road 92 in
Randolph County, Alabama

PROMOTION SPOTLIGHT        2017

County Road 92 (CR92), a rural road in 
Randolph County, Alabama, was in need of 
attention due to base issues causing alligator 
cracking and major rutting. Previously, the 
9.3 mile road had received a surface 
treatment (G treatment ‐ chip seal) in 1987, 
1998, and 2014. It became evident to 
Randolph County Engineer Burrell Jones 
that an ordinary asphalt overlay was not 
the appropriate solution this time due to the 
amount of base failures throughout the entire 
length of the road.

The Southeast Cement Promotion Association 
worked with County Engineer Jones to 
ultimately decide that Full‐Depth Reclamation 
(FDR) with cement was the best solution for 
fixing CR92. “The addition of cement greatly 
enhances the strength of our reconstructed 
road,” Jones stated. He viewed FDR as a
“reconstruction of the road” and allowed the 
option of placing a chip seal as the riding 
surface now. Then the county is able to come 
back later and put plant mix on top for a 
smooth riding surface.

Blount Construction of Marietta, Georgia was 
awarded the low bid for this project. After 
mobilizing in late April 2017, Blount hit the 
ground running. The reclamation was 8” deep 

and 21’ wide for the entire 9.3 miles. 
Blount used 2,745 tons of Portland 
Cement to reclaim the 115,548 square 
yards of roadway. Due to the fact that 
Randolph County closed the road and 
allowed only local traffic, Blount was able 
to reclaim the whole width of the road at the 
same time. County Engineer Jones was very 
pleased with Blount Construction. “They 
were very professional, did a great job, 
and completed the project sooner than 
expected,” said Jones.

On May 16, 2017, the Southeast Cement 
Promotion Association (SCPA) hosted a project 
open house. Over 20 people consisting of 
local officials, Alabama Department of 
Transportation (ALDOT) staff, neighboring 
county and city engineers, consultants, and 
industry professionals attended the event.
ALDOT County Transportation Engineer for the 
Alexander City Area Ken Cush attended the 
open house and observed the reclamation 
process. He said, “The recurring surface 
treatments indicate the underlying problem 
(base issues) is not being repaired, therefore 
FDR is a viable solution. FDR allows the
underlying problem to be fixed, then adding 
a surface treatment makes for a greatly 
improved road.”

By:
Dave Avant
Pavement Applications Director – Alabama
Southeast Cement Promotion Association

1705.1
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Despite multiple overlays, the 
deteriorated parking lots were needing 
more than a mill-and-fill approach.

Gutters were filled with multiple layers of 
asphalt that had to be carefully removed 
to re-establish a functioning curb.

Portland Cement is spread on the 
pulverized and re-graded mixture.

1

2

3 Full-Depth Reclamation (FDR) in 
action.

4 Padfoot roller provides deep
compaction.

5

PROMOTION SPOTLIGHT        2017

In September 2015, a prominent public 
school district in Virginia added a fourth “R” 
to the basics by selecting a suitable and 
logical method to upgrade its aging facilities. 
Full-Depth Reclamation (FDR) with Portland 
Cement was the right choice to reconstruct 
their interior road systems, parking areas, 
and athletic facilities at 18 different schools. 
After careful consideration of available 
options, FDR was deemed to be the best 
based upon cost savings, proven durability, 
and the ability to get finished quickly. This 
method of rehabilitation allowed the school to 
continue on its daily schedule and planned 
events with minimal disruption or inconve-
nience. Slurry Pavers Inc. of Richmond, VA 
was chosen because of its willingness to 
work with the schools and its proven track 
record in the FDR arena. Slurry Pavers used 
Lehigh Cement to achieve consistently high 
strengths.

The site work encompassed many challeng-
es during the construction operation. 
Scheduling of operations had to be coordi-
nated and well planned. Previous multiple 
overlays of the parking lots had resulted in 
gutters and stormwater inlets partially or 
totally covered with layers of asphalt. This 
impeded the ability of the gutters to carry 
storm runoff, resulting in flooding of buildings 
and fields during heavy rains. The asphalt 

had to be removed without damaging the 
curb and gutter sections and other drainage 
structures. This was accomplished by an 
exacting milling and removal process and 
was one of the first operations to take place 
at each location. 

Once the drainage issues were resolved, the 
pavement in the parking lots was pulverized 
and regraded to restore proper grades. The 
excess materials, if any, were then moved to 
other sites for use on additional improve-
ments. At some sites, the parking facilities 
were extended and at other sites the materi-
als were used to strengthen existing weak 
areas before reclamation. Improvements to 
tennis courts and other sports facilities, such 
as running tracks, were included in a 
separate contract. 

After the completion of initial pulverization, 
grading and drainage work, Portland Cement 
was added. On average this work took 
approximately one week per site followed by 
a two-day paving and pavement marking 
phase. When work was accomplished on an 
active school day, efforts were made to 
maintain bus traffic as well as normal school 
traffic. In some instances, the completed FDR 
was opened early to handle parking and 
traffic during football home games without 
issue or complaints.

Continues on back

Reading, ‘Riting, ‘Rithmetic,
and Reclamation
Prominent Virginia School District Chooses 
Full-Depth Reclamation (FDR) to Upgrade Its Facilities
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Construction on these sites began in 
September 2015 and was completed by 
September 2016. With the completion of 
this work, the drainage issues were resolved 
and the 10 inches of reclaimed pavement 
capped with 2 inches of new asphalt 
upgraded the pavement structures to handle 
all school-related traffic for many years to 
come. Not only has the school district 
improved its 18 schools in a short timeframe, 
it has spent limited school funds on a real 
solution - recycling and reusing its failing 
pavements in place. Improvements using a 
remove-and-replace strategy would have cost 
twice as much as the in-place recycling (FDR 
with cement) method. In talking with school 
officials, they have expressed their total 

satisfaction with  this project and are looking 
to use the same process to improve additional 
sites in the coming years. 

Whether you have deteriorated old roads and 
parking lots or are planning to procure new 
pavement, contact the Southeast Cement 
Promotion Association. We can show you how 
the entire range of Portland Cement-Based 
Paving Solutions, from soil cement to 
concrete pavement, can help you use your 
paving dollars wisely to construct economical 
and long-lasting solutions. 

Visit www.secement.org to see other case 
studies like this one and learn more. 

By:
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
and
Andrew Johnson, PhD, PE
Pavement Design Engineer
Southeast Cement Promotion Association

PROMOTION SPOTLIGHT        2017

Reclaimed area rolled and compacted.

After the new FDR base is overlaid with a
single lift of asphalt, the parking area is 
ready for stripping and immediate use. 

1702.1

6

7

8
FDR with Portland Cement is the durable, economical, sustainable choice.

9

Please scan QR code or visit www.secement.org to see 
a video of the live FDR project during construction.   

After paving, the curb and gutter section 
is functioning once again. Yellow paint 
on curb shows how high the pavement 
used to be.
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Prior to reclamation, the Westin’s parking 
lot was riddled with alligator cracking, 
indicating an inadequate pavement structure

Removal of excess material after inital 
pulverization to allow 2.5 inch overlay 
to match existing curb line

Offloading cement from the bulk tanker 
to spreader truck

1

2

3

Full-Depth Reclamation (FDR) 
Demonstrated on Westin Hotel
Parking Lot in Richmond, Virginia 

PROMOTION SPOTLIGHT        2016

On a beautiful autumn day, when most 
people are looking at the fall colors, a group 
of almost 250 engineers, contractors, 
consultants, government officials, and other 
transportation professionals were thinking 
green. They gathered at the Westin Hotel in 
Richmond, Virginia to learn, explore, and 
watch about how Full-Depth Reclamation 
(FDR) with Portland Cement can fix 
deteriorated and under-designed pavements 
quickly and economically while reducing 
environmental impact.

The Southeast Cement Promotion 
Association, in partnership with the Virginia 
Asphalt Association and the Virginia 
Department of Transportation, held Virginia’s 
first FDR Symposium on October 24-25, 
2016. City, county, and state DOTs were in 
attendance, along with FDR contractors, 
engineering consultants, equipment produc-
ers and asphalt and cement company 
representatives. They came from Georgia, 
South Carolina, North Carolina, Virginia, 
Maryland, West Virginia, Alabama, Florida, 
Oklahoma, Delaware, Michigan, Ohio, Illinois, 
and the District of Columbia to learn and 
exchange information about the FDR process 
that is growing in popularity by leaps and 
bounds. 

The symposium began with presentations 
on the Basic Concepts of Pavement 
Performance and Structure, followed by 
Managing Your Highway Inventory. The next 
speakers focused on the FDR construction 
process, laboratory testing and mix design. 
This led into a session on sustainability, 
  

which was followed by FDR research. The 
final topic of day one was negotiating utility 
conflicts. 
 
The second day covered a full array of case 
studies from areas in the Southeast as well 
as a live demonstration conducted by Slurry 
Pavers. The rollers and motor grader were 
provided by James River Equipment and the 
Portland Cement was provided by Lehigh 
Cement. Blakemore Construction placed the 
final asphalt surfacing with materials provided 
by Allan Myers. Engineering Consulting 
Services (ECS) performed the FDR mix 
design to determine the appropriate 
compaction and cement content and 
monitored the construction process to 
assure appropriate compaction, depth, 
and cement content. FDR was performed 
to a depth of 12 inches and was designed 
to achieve 400 psi unconfined compressive 
strength. This design will provide a very 
stable pavement structure for decades to 
come.      

The Symposium was developed in 
cooperation with The Miller Group, Slurry 
Pavers, Blount Construction, Road Worx, 
VDOT, and the Virginia Asphalt Association 
as well as the entire Southeast Cement 
Promotion Association team. If you were not
able to join us in Richmond, please contact 
any member of the Southeast Cement 
Promotion Association team and we will be 
glad to help you learn how the full range of 
paving solutions using Portland Cement, 
including FDR, can provide a great solution 
for your paving needs.

Continues on back
By:
Roger Faulkner, PE
Executive Director
Southeast Cement Promotion Association
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Please scan QR code or visit www.secement.org to see a video of the live 
FDR demonstration conducted at this FDR Symposium.

PROMOTION SPOTLIGHT        2016

1612.1

Initial compaction with roller6

Grading and final compaction
8

Spreading cement4

During the second pass, water was
added through the head of the machine

7

The last pull on the 2.5 inch overlay
9

Mixing commences5
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Prior to rehabilitation, the pavement 
was in poor condition.

The reclaimer mixes water and cement 
into the pulverized pavement.

Verifying compaction of the reclaimed 
base with a nuclear density gauge.

1

2

3

Full-Depth Reclamation (FDR) with
Portland Cement Rejuvenates
“America’s Favorite Drive”

PROMOTION SPOTLIGHT        2016

The Blue Ridge Parkway is called “America’s 
Favorite Drive” by the National Park Service 
(NPS). However, in the course of four 
decades since its last pavement rehabilita-
tion, “America’s Favorite Drive” was 
showing its age. By using Full-Depth 
Reclamation (FDR) with Portland Cement, 
the NPS, in conjunction with the Federal 
Highway Administration’s (FHWA) Office of 
Federal Lands Highway, has given this 
historic roadway a new lease on life into its 
second century and beyond.

The Parkway is designed with an artist’s 
eye to showcase the beauty of its
surroundings. Consequently, it has many 
sharp turns and steep grades along a 
meandering route that offers beautiful 
vistas and provides a sense of the terrain.  
The NPS goes to great lengths to keep 
the environment surrounding the highway 
pristine and undisturbed. No exceptions 
are made for construction along this 
exceptional and unique highway.

The pavement on this section of the 
Blue Ridge Parkway had not been 
comprehensively rehabilitated for more 
than forty years. Given its constant use 
and advanced age, both environmental and 
load-related distresses were widespread 
and of high severity. Accordingly, simply 
patching and overlaying the existing 
pavement would have been a poor use of 
limited pavement dollars. The FHWA’s 
engineers selected Full-Depth Reclamation 
(FDR) with Portland Cement to bring the 
pavement back to fine condition for the 
decades ahead.

Special Roadway, Special Challenges…

Compared to typical projects, the sensitive 
roadside environment brought unusual 

requirements. The shoulders have an 
approximately two-foot wide strip of native 
grass leading to an asphalt-lined ditch.  
The grass had to be protected during 
construction through careful practice.   
No cement or other sediment was allowed 
in the ditch. To ensure that the process 
did not contaminate the watershed, the 
ditch was lined with plastic sheeting during 
construction to catch any stray material.  
Modern reclaiming equipment provides the 
precision control to needed to deliver 
accurate control of line and grade while 
protecting the roadside.

In a normal FDR with Portland Cement 
project, staging areas are arranged along 
the project to transfer cement from tanker 
trucks to spreaders. Because of the special 
nature of the land surrounding the Blue 
Ridge Parkway, the spreaders had to be 
filled miles away from the work and then 
driven back along steep and curving roads.  
Additionally, the nearest water source was 
located 23 miles away. Consequently, 
logistical expertise was needed to make 
sure the process was consistently supplied 
with cement and great care was taken to 
ensure that virtually no cement escaped the 
roadway.

Project Consisted of Two Contracts

The process of rejuvenation began with 
a contract near Staunton, VA, stretching 
from Milepost 0 to Milepost 15.6. That 
contract was awarded to Estes Brothers 
Construction, Inc. of Jonesville, VA in June 
2012. Slurry Pavers, Inc. of Richmond, VA 
was the subcontractor for the FDR process.  
Reclamation work was initiated in August 
2012 and completed in late 2013. A
second contract from Milepost 15.6 to
Milepost 28.5 was let in June 2013. Joint
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Forces Construction, LLC of Yorktown, 
VA was awarded the contract and Slurry 
Pavers was again the subcontractor for 
the FDR process.

“Both projects went smoothly and were 
completed on time. Work time restrictions 
were established to minimize inconve-
nience to the road users. Reclaiming 
operations began on Monday mornings and 
were completed by Thursday afternoons.  
The first lift of asphalt paving followed the 
day after reclamation, running from 
Tuesday to early Friday afternoons. By 
Friday afternoons, the project was clear of 
construction activity. Even during the week, 
delays were minimized by the use of a pilot 
car and flaggers,” said David Stowell, sales 
manager of business development, Slurry 
Pavers.

FDR Project Performing Well

The National Park Service is pleased 
with the initial performance of its newly
reclaimed pavement and anticipates many
years of maintenance-free performance. 
James Frazier, head ranger of maintenance 
for this section of the Parkway, likes what 
he sees so far.

“The projects are looking good and have 
endured several harsh winters,” Frazier
said. He noted that temperatures on this 
segment of the Parkway drop below 
0o F twelve to fifteen times each year and 
two years ago had 22 such events. 
Additionally, temperatures dip below 
freezing forty to fifty times per year.  
Since these projects were completed, 
two additional FDR projects have been let; 
one near Blowing Rock, NC and the other 
near Roanoke, VA.

FDR with Portland Cement is a Solution 
for All Seasons

From sub-zero cold to broiling heat, FDR 
with Portland Cement is a proven solution 
for restoration of worn out pavement.  
Projects of all sizes, from parking lots to 
scenic highways can be made ready for 
future traffic in an economical, sustainable 
manner. The Blue Ridge Parkway has been 
restored and is ready to carry visitors to 
the scenic beauty of the Appalachian 
Mountains for decades to come, while 
saving taxpayers millions of dollars over 
other paving options. If you have pavement 
needing repair, FDR with Portland Cement 
should be on your list of paving options.

By:
Andrew Johnson, PhD, PE
Pavement Design Engineer
and
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
Southeast Cement Promotion Association

PROMOTION SPOTLIGHT        2016

Traffic was reduced to one lane using 
a pilot car while reclamation was 
underway.

After reclamation and resurfacing, the 
sturdy pavement is ready for decades 
to come.

FDR with Portland Cement is a solution 
for all seasons.

1606.1
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Prior to FDR, Skipper Bowles 
Drive was in very poor condition.

A constant stream of transit 
buses took a toll on the pavement.

Traffic continued to flow in front of the 
Dean Smith Center during construction. 
Note the condition of the existing 
pavement in the foreground.

1

2

3

UNC Chapel Hill Scores a ”Slam Dunk” 
using Full-Depth Reclamation (FDR)
with Portland Cement

PROMOTION SPOTLIGHT        2016

While the road to college basketball’s Final 
Four can be rough and unpredictable, the 
University of North Carolina at Chapel Hill’s 
path begins at the Dean Smith Center on 
Skipper Bowles Drive. Years of heavy traffic 
left the pavement on Skipper Bowles Drive 
as hard to bear as a last-second three 
pointer by Villanova at a national champion-
ship game. However, just as championship 
hopes spring eternal in the hearts of Tar 
Heel fans, Skipper Bowles Drive has been 
completely renewed using the sustainable 
process of Full-Depth Reclamation (FDR) 
with Portland Cement.

A Complex Project

Pavement conditions on Skipper Bowles 
Drive (photos 1 and 2) were so deteriorated 
that simple fixes were deemed inadequate. 
Further complicating the pavement resto-
ration challenge, Skipper Bowles Drive had 
originally been constructed over an existing 
university utility corridor. When asked what 
utilities were involved in the pavement 
restoration project, Project Engineer Mike 
Surasky, PE, of A. Morton Thomas & 
Associates, Inc. of Raleigh, NC commented, 
“All of them! Seriously, every utility under 
the sun was in that road including university 
typical utilities such as steam, chilled water, 
natural gas, fresh water, reusable water, 
sewer, and fiber optic conduits.”  Both 
Surasky and other project stakeholders 
were concerned FDR would not be feasible 
given the incredibly dense concentration of 
utilities.

Utilities a Challenge, Not a Barrier

“Many clients have concerns about working  

around utilities,” said Tim McConnell, 
pavement and soils specialist with Ruston 
Paving Company, Inc. of Durham, NC, the 
FDR subcontractor for the project. 
“Obviously, things like manholes and valves 
have to be accounted for and can reduce 
productivity compared to a utility-free 
project. But, with proper planning, utilities 
are not a barrier to successful FDR. Even 
with utilities, FDR is the quickest and least 
disruptive way to reconstruct a failing road.”

When dealing with utilities in a project, the 
first step is to carefully locate and mark all 
utilities. Ideally, this should be done in the 
preconstruction planning stage so contrac-
tors bidding on the work can properly price 
and schedule for it. However, even with 
careful planning and marking, sometimes 
utility surprises can happen. “An example of 
an unexpected utility problem happened on 
the first day of work. A six-inch diameter 
water line was located and marked at the 
edge of the pavement as being well below 
the level of reclamation. However, it was not 
realized that the line was raised to clear a 
rock outcropping as it crossed the road until 
the reclaiming equipment found it. Briefly, it 
looked like Old Faithful, but we had it fixed 
rapidly and continued on,” said McConnell.

Transit Buses Require Stout Pavement

The Skipper Bowles Drive project was 
approximately 0.4 miles long and four lanes 
wide. The heavy-duty pavement selected for 
the project was 12 inches of FDR with 
Portland Cement and 5.5 inches of asphalt. 
At bus stops, which deal with frequent 
starting and stopping of heavily-loaded 
buses, the pavement section was 9.5 
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inches of FDR and 8 inches of concrete. 
During design, it is often not recognized 
that transit buses are exempt from axle 
load limits. This can result in some of the 
highest axle loadings on the road when fully 
loaded, as is common during sporting 
events at this location. Single axle loads of 
up to 27,000 pounds are possible, but the 
new pavement structure is up to the task.

Tight Schedule was Met using FDR 
with Portland Cement

The contractor was given the notice to 
proceed on April 18, 2015 and the project 
was substantially completed by September 
2, 2015. Although all aspects of the 
project took four and a half months, the 
total cumulative time to complete the FDR 
itself was only two weeks. 

“The scheduling for the project was very 
tight,” noted Surasky. “In addition to the 
utilities, the schedule was one of the major 
challenges for the project. Work had to be 
completed prior to the start of football 
season and had to contend with both move 

out and move in at the residence halls 
located along the project. In the end the 
project was done on time and FDR allowed 
the pavement work to be done in the 
quickest possible way,” he said.

During the project, traffic was restricted to 
one direction while work was done in the 
closed lane (photo 3). Ordinarily, a barrier 
wall is not necessary while performing FDR. 
However, because of the high concentration 
of students on foot, barriers were needed 
to guide pedestrians to safe access points 
along the project. 

FDR – The Proven Solution

From elementary schools to elite 
universities, FDR with Portland Cement 
is the fast, economical, sustainable, and 
durable solution for worn out pavements. 
Whether it is an outlying parking lot or the 
road in front of an iconic landmark, FDR 
with Portland Cement can provide the 
affordable, long-lasting solution. Let us 
show you how it can solve your paving 
problems.

By:
Andrew Johnson, PhD, PE
Pavement Design Engineer
and
Stan Bland, PE
Pavement Applications Director
Carolinas/Virginia
Southeast Cement Promotion Association

PROMOTION SPOTLIGHT        2016

FDR contractor Ruston Paving 
mixing Portland Cement into the 
pulverized pavement.

The once crumbling pavement is 
repaired with a durable base using
FDR with Portland Cement.

Skipper Bowles Drive is ready to 
carry students and fans to the Dean 
Smith Center for years to come.
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6 Concrete chosen in bus loading locations for added durability.7
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Before reclamation

Milling commences

Completed Pocahontas Road
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Full-Depth Reclamation (FDR) Provides 
Maintenance Free Solution on Pocahontas 
Road in Manchester, Tennessee

PROMOTION SPOTLIGHT        2016

Just half way between Chattanooga and 
Nashville along interstate 24 sits the little 
town of Manchester. Named after Manchester, 
England, the town was unheard of until the 
summer of 2002 when Superfly productions 
hosted Bonnaroo on a farm just off I-24. 
Bonnaroo soon became one of the largest 
music festivals in the United States with 
100,000 guests coming from all over the US 
as well as many other countries. The small 
town of Manchester is known as “The Farm” 
to all concert goers. 

Coffee County’s Highway Department Director 
Benton Bartlett was approached about 
Full-Depth Reclamation (FDR) using cement. 
As in most counties in Tennessee, funds are 
very limited.

Bartlett had never heard of FDR and wondered 
if it would work on Pocahontas Road. After a 
quick visit to Pocahontas Road, just off 
Highway 53, it was without question a perfect 
candidate for FDR. Pocahontas Road lacked 
any crown whatsoever. Its edges had all but 
crumbled and failed due to standing water and 
poor drainage. This created many safety 
concerns as hydroplaning was a typical 
occurrence in many sections of this road.

Coffee County hired Collier Engineering to 
prepare the contract plans to go to State Aid 
in early April. The contract to do just over 3 
miles of FDR using cement was awarded to 
Road Worx, Inc out of Knoxville, Tennessee. 
This project was designed, contracted, and 
finished in just under 7 months. 

Road Worx hired GeoServices to perform all 
testing before and during the project. The 
37,265 square yard project was designed at 
8 inches with 40 pounds of Portland cement 
per square yard. 

“We had a road in the north part of our county 
that was getting in rough shape. The best we 
could tell it had been 40 years since it had 
been finished with a good layer of hot mix. 
Over the years, it had seen relatively light 
traffic until the last few years. Commercial 
development in the neighboring county had 
turned this country road into a high use road 
with an increase in commercial vehicle and 
passenger car use. A particularly bad winter 
with a lot of rainfall had left the road with fairly 
long depressions with alligator cracking; it 
was showing signs of sub-grade failure. We 
considered several options including an 
overlay with new asphalt; hot in place 
recycling, scrub seal, and micro surfacing; 
but none of these options would have 
addressed the sub-grade problem,” said 
Bartlett. “I firmly believe that the road will last 
years longer by having the FDR with cement 
there to help hold it up.”   

Pocahontas Road is a highly-traveled road 
with residents going to and from work. Also 
the abundance of farm land in the area 
created high traffic for tractors and combines, 
grain trucks, and logging trucks. 

Needless to say, the high volume of semis and 
farm equipment could have been an issue, but 
Road Worx and its team of traffic controllers 
kept traffic flowing safely. The FDR process 
started on a Monday and was finished in just 
11 days.

 “Using FDR on 3 miles of Pocahontas has 
provided Coffee County with a maintenance 
free solution for many years to come”, said 
Road Worx President Barry Wilder. “This 
project has opened a door for many more 
successful Full-Depth Reclamation projects to 
take place in Tennessee”.

By:
Jessie Anne Boone
Pavement Applications Director
Tennessee/Kentucky 
Southeast Cement Pavement Association

1610.1
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Before FDR, County Road 148 was 
in poor condition.

ALDOT and local officials watch 
FDR process.

FDR with Portland Cement is a 
proven solution.
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Full-Depth Reclamation With Portland 
Cement Upgrades County Road 148 
in Greene County, Alabama

PROMOTION SPOTLIGHT        2016

County Road 148 in Greene County, 
Alabama is a two-lane undivided road with 
severe pavement settlement issues, major 
rutting, and alligator cracking. Due to high 
volumes of logging trucks as well as 
agricultural equipment, a 2.665 mile 
section of County Road 148 became worn 
out. Greene County Engineer Willie Branch 
and Assistant Engineer Calvin Culliver 
contacted the Alabama Department of 
Transportation (ALDOT) about the possibility 
of using full-depth reclamation (FDR) with 
Portland Cement to create a new durable 
base. ALDOT concurred FDR with Portland 
Cement would be a good solution due to 
the road’s poor condition. 

Branch and Culliver previously attended a 
FDR Open House in Perry County where 
they were able to view the FDR process 
being performed by The Miller Group. Both 
men realized that roads with a large amount 
of ordinary repairs needed to prepare a 
road for a conventional mill-and-fill overlay 
was impractical. FDR is not only done for 
less than the cost of patching, but also 
provides a new strong and uniform base. 
The County Road 148 project was let to 
S.T. Bunn. Pozzolanic Contracting was 
selected as the full-depth reclamation 
subcontractor. Premixing (pulverization) of 
the existing pavement commenced on April 
18, 2016. The FDR portion began on April 
19 and was completed on April 27, 2016. 
The FDR work was 10 inches deep and 20 
feet wide with Lehigh Cement providing 782 
tons of cement. A FDR Open House was 
held at the site on April 27. Nearly a dozen 
ALDOT staff, six neighboring county 
engineers and assistants, two cement 

company representatives, along with Greene 
County officials and staff attended the 
momentous event.

Traffic was maintained via a pilot car with a 
single lane closure during reclamation. The 
project was completed with S.T. Bunn 
applying a triple surface treatment. This 
treatment consisted of the bottom layer #6 
stone, middle layer #78 stone, and the top 
layer a W-10 stone (very similar to sand). 
“This project provided a much needed 
upgrade to County Road 148. We feel that 
FDR has provided not only a great value but 
a superior final product as well,” said 
Culliver. Branch was equally pleased with the 
result of the FDR process and stated, 
“Greene County currently has two roads, 
County Road 191 and County Road 72, 
which are being designed with FDR with 
cement for their bases.”   

Becky Keith with ALDOT’s Materials and 
Tests Division attended the FDR Open House 
and stated, “ALDOT has been extremely 
pleased with the FDR process with respect 
to the Greene County Road 148 project. The 
Department (ALDOT) was impressed with 
the contractors and how quickly they were 
able to complete the process. The fact that 
the FDR contractor pre-pulverized the 
existing pavement enabled the project to go 
smoother and faster than anticipated. The 
Department is very willing to assist counties 
and municipalities in any aspects of the FDR 
process.” FDR with Portland Cement is a 
fast, economical, sustainable, and proven 
solution for worn out pavements. County 
Road 148 will serve Greene County for 
years to come.

1607.1
By: 
Dave Avant
Pavement Applications Director – Alabama
Southeast Cement Promotion Association Page 49



FDR underway

Concrete paving underway

Aerial view of ECG (Phase 1)
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3 Continued on back

PCCP and FDR: THE RIGHT COMBO
for Elizabeth City Regional Airport 
in North Carolina

PROMOTION SPOTLIGHT        2016

The Elizabeth City Regional Airport (ECG), 
located in Pasquotank County, North 
Carolina, is a joint-use facility with the 
United States Coast Guard occupying the 
northern portion of the airport and ECG 
occupying the southern portion. 

The approximate 25,000 square yard 
asphalt ramp, located adjacent to the 
airport administration building, was in poor 
condition. The existing thickness had a 
high degree of variability due to prior 
modifications and rehabilitations. Portions 
of the ramp, used for parking a broad 
range of aircraft, were prone to ponding 
of water due to depressions in the 
pavement. Also, the section of the ramp 
that accommodated fueling operations did 
not adequately slope away from the 
administration building and thus did 
not meet FAA criteria. 

During the preliminary design stage, the 
engineering consultant, Parrish & Partners, 
took into account vertical constraints and 
drainage and developed four (4) viable 
pavement design options for consideration. 
All the pavement sections were prepared in 
accordance with FAA requirements using 
FAARFIELD software. One of the pavement 
alternates included a 9” Portland Cement 
Concrete Pavement (PCCP) over an 8” 
Full-Depth Reclaimed (FDR) Base Course. 
Carolinas Concrete Paving Association 
and the Southeast Cement Promotion 
Association conducted training on the 
FDR with cement process. The training 
presented best practices and illustrated 
other case studies where FDR with cement 
had provided a homogenous and stronger 
base for general aviation pavements.

In the report prepared for ECG Airport 
Authority, four pavement alternates were 
scored on the following criteria:

1. Pavement longevity
2. Pavement fuel resistance
3. Compatibility with adjacent

structures and pavements
4. Ability to withstand grade corrections
5. Cost
6. Environmental sustainability and

ability to use recycled materials

Based on the analysis contained within the 
report and discussion with the North 
Carolina Department of Transportation 
(NCDOT)’s Aviation Department and the 
Airport Manager, the decision to use the 
combination of FDR for the pavement base 
and PCCP was made. The combination of 
PCCP and FDR scored the highest when 
compared to the other three pavement 
alternatives and represented the best 
overall value. 

The project was bid in February 2015 and 
the first phase (slightly less than 1/2 of 
apron area) got underway in June. Like most 
projects, a strong project team was 
required to make adjustments to the original 
construction plan. The construction team 
included the general contractor, Barnhill 
Contracting; the full-depth reclamation 
contractor, Slurry Pavers; and the concrete 
paving contractor, McCarthy Improvement 
Company, who all worked closely with the 
consultant, Parrish & Partners, and the 
owner to ensure key schedules were met 
and operations continued at the airport.
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By:
Greg Dean, Executive Director 
Carolinas Concrete Paving Association

Photos courtesy of Parrish & Partners 
and ECG Airport Manager Dion Viventi

PROMOTION SPOTLIGHT        2016

“Due to the project location and limited local aggregate supply, it was 
apparent that FDR would provide an excellent option to reuse existing 
materials and provide the added strength of a cement stabilization. This also 
provided an excellent working platform to support the weight of construction 
equipment and allow anchoring of reinforcement and dowel baskets,” said 
Project Manager Tim Gruebel, Parrish and Partners.

After the first phase was opened in September, the construction team moved 
on to the second phase. Both phases used slipform paving equipment to 
consolidate the 650 flex concrete mix. The jointing plan, developed according 
to FAA guidelines, included panel sizes of 12.5 feet by 12 feet. 

“Now that the apron rehabilitation project is complete we are starting to 
realize just how superior the concrete pavement performance is compared to 
our legacy section. We no longer worry about helicopter skids or Heavy 
aircraft nose gear shoving during high temperatures. We also appreciate the 
increased lighting reflectivity during night time operations. Faster storm-water 
sheet flow drainage and the ease of FOD removal due to a smoother surface 
was an unexpected added benefit as well. Knowing that the durability and 
service life will go on performing for many years makes the satisfaction 
complete. Compliments on the appearance keep rolling in as we relish in the 
wisdom of choosing the P-501 option. We truly appreciate and thank the entire 
planning, design and construction team for making this successful transition 
materialize before our eyes here in Elizabeth City,” said Airport Director Dion 
J. Viventi, PE, CFII, Elizabeth City Regional Airport.

United States Coast Guard G-5 
uses new ramp

25,000 SY P-501

Aerial view of ECG completed

1604.1
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US Army Apache helicopters utilize new ramp7
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Full-Depth Reclamation (FDR) with
Portland Cement Revives Couchville 
Pike in Nashville, Tennessee

PROMOTION SPOTLIGHT        2016

The Southeast Cement Promotion 
Association (SCPA) held a day-long 
Full-Depth Reclamation (FDR) Conference
in Nashville Tennessee on March 22. The 
125 attendees consisted of Tennessee 
and Kentucky Department of Transportation 
employees, design engineers and 
consultants, geotech testing firms, 
employees of Tennessee State Public 
Works and cement company members. 
This FDR conference was the first of its 
kind in Tennessee. The morning session 
began with several speakers presenting 
topics ranging from FDR savings and 
technical aspects, to case studies on 
city and county roads and airport runways.  
Presenters were Stan Bland, PE, SCPA 
Pavement Applications Director 
Carolinas/Virginia; Andy Johnson, PhD, 
PE, SCPA Pavement Design Engineer; Dale 
Cronauer, President of Blount Construction; 
Barry Wilder, President of Roadworx, Inc; 
Matt Koss, PE, Aviation Team Leader at 
Garver; Don Reid, Paving/Right of Way 
Manager with Metro Nashville; Chad Collier, 
PE, President of Collier Engineering.

The conference concluded with all 
attendees visiting a live field demonstration 
of FDR on Couchville Pike parallel to the 
Nashville Airport. Metro Nashville Public 
Works chose to use FDR to fix the 
heavily-traveled 1.6 mile stretch of road 
as it contained well over 15% failure and 
was prone to daily semi-truck traffic. The 

field demonstration was conducted by 
Roadworx, Inc. with cement provided by 
Buzzi Unicem USA. Collier Engineering 
designed the mix and performed all the 
testing, and Power Equipment provided 
transportation to and from the demo site. 

Couchville Pike was a perfect candidate for 
a live demonstration as it was easy for the 
City of Nashville to set up a detour route 
and close both lanes of traffic. This allowed 
for the conference attendees to watch the 
operation safely. 

The existing pavement and base were 
reclaimed to a depth of 8 inches using 38 
pounds of Portland cement per square yard. 
The reclaimed base was designed to 
achieve 400 psi unconfined compressive 
strength in seven days. The job started on 
Monday and was finished on Friday. Due to 
rain, the project was delayed by a day, but 
the City of Nashville was able to begin 
paving using a double bituminous surface 
treatment on Friday.

"Considering the client’s time constraints, 
FDR was the only logical option on Couch-
ville Pike. This road is under a lot of 
pressure from not only high volume of traffic 
but over-sized loads too. Bringing in base 
stone and removing existing pavement 
would have only prolonged the job and been 
more expensive,” said Road Worx Inc. 
President Barry Wilder.

Couchville Pike prone to daily
semi-truck traffic

Mixing commences

Project completed in 5 days
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By: 
Jessie Anna Boone
Pavement Applications Director
Tennessee/Kentucky
Southeast Cement Promotion Association

1605.1

Page 52



The Research Triangle Area of North 
Carolina is a region of intense research 
and development with a global presence. 
The Raleigh Executive Jetport in Sanford/
Lee County is an essential part of the 
business infrastructure, and serves as 
a premier corporate gateway to Raleigh, 
Durham, and Chapel Hill. 

In early 2013, Michael Baker International, 
LLC in Raleigh, North Carolina, developed 
plans to upgrade and reconstruct 
this facility. The project called for the 
reconstruction of the entire runway. The 
project increased the runway’s weight 
capacity from 80,000 to 100,000 pounds. 
Replacement of the runway’s lighting with 
energy efficient LED bulbs, increasing 
safety and reduced operating cost, also 
was scheduled. 

The reconstruction had an accelerated 
construction schedule to minimize the 
closure of the airport. Raleigh Executive 
Jetport received bids on May 16, 2013. 
The Fred Smith Company was awarded 
the project and subcontracted the work 
to ACPA-SE member Slurry Pavers of 
Richmond, Virginia, that specializes 
in using full-depth reclamation (FDR) 
with cement on airport projects. The 
airport was closed for reconstruction on 
September 4, 2013.

The first priority for Slurry Pavers was to 
pulverize the entire runway, followed by 
grading and removal of excess materials. 
Having everything at grade, Slurry 
Pavers began the FDR process, which it 
completed in 11 days. On October 24, 
just 50 days after closing, a ribbon cutting 
ceremony announced the reopening of the 
Raleigh Executive Jetport. 

The Raleigh Executive Jetport’s runway 
was reconstructed using FDR at a depth 
of 12 inches, which utilized 2,050 tons of 
portland cement and covered an area of 
72,500 square yards. 

Today, a stronger resurfaced runway 
with better lighting greets all pilots 
coming to the Research Triangle Area 
of North Carolina. The use of FDR with 
cement was instrumental in increasing 
the load capacity and in accelerating the 
completion of the project.

Full-Depth Reclamation (FDR) with  
Cement Rejuvenates the Raleigh  
Executive Jetport in North Carolina

Motor grader performs intermediate 
grading on pulverized runway

Mixing commences

Mixing cement and water into 
pulverized runway
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By: Stan Bland, PE  
Pavement Applications Director, 
Carolinas/Virginia 
Portland Cement Association, SE Region

1505.1

The Raleigh Executive Jetport serves 
as a premier corporate gateway to 
the Research Triangle Area
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Thomas County, Georgia, planned a 
roadway improvement for 10 miles of 
Metcalf Road in Thomasville, involving 
eight inches of full-depth reclamation 
(FDR) with cement and a two-inch 
asphalt surface course. However, the 
engineering consultant recommended 
increasing the pavement surface to three 
inches. The estimated cost of that extra 
inch of asphalt increased the cost by 
nearly $1 million more than the funding 
dedicated for it. PCA-SE worked with 
Thomas County to redesign the project 
and recommended increasing the FDR 
depth to 10 inches. This relieved the need 
for that extra inch of asphalt, saved the 
County more than $1 million and allowed 
the project to proceed.

On July 21, 2015, 40 local public works 
officials, consulting engineers, and Georgia 
Department of Transportation (GDOT) 
officials gathered in Thomasville for a FDR 
Open House of Metcalf Road. PCA-SE staff 
conducted a project tour and gave detailed 
information on how the FDR process works 
and its benefits.

Metcalf Road is located in a portion of 
remote southern Georgia where large 
capital projects, such as these are rare. 
There are 125,000 centerline miles of 
roadway in Georgia. The GDOT directly 
maintains 25,000 miles of interstates and 
state routes while the cities and counties 
maintain the additional 100,000 miles 
of roads. Local road projects are funded 
through a grant system run by GDOT and 
by the use of Special Local Option Sales 
Tax (SPLOST) managed by local officials.

Metcalf Road was historically lightly 
traveled and was, in fact, originally a farm-
to-market road. In recent years, several 
large tracks of land were formed into 
quail hunting plantations along Metcalf. 
Additionally, a logging operation on the 
south end of the road began to routinely 
operate 30-plus heavily loaded tractor 
trailers per day. All of this traffic began to 
take its toll on Metcalf Road, pushing it well 
beyond its design and construction limits.

Thomas County Public Works Manager 
Tony Wooten attended a similar open 
house in neighboring Grady County and 
became familiar with the FDR process. 
This convinced him that FDR should be 
used to reconstruct Metcalf Road and he 
pursued a plan to rebuild the road.

The $3.4 million dollar project was bid 
earlier this year. Thomas County broke up 
the project into two different contracts. 
One for the FDR of the roadway and the 
other the hot-mix asphalt (HMA) paving 
that would follow the reclamation process.

Due to heavy truck traffic on Metcalf 
Road, the new cement-stabilized base was 
designed a bit thicker than normal. The 
FDR contract called for a 10-inch FDR 
base using 55 pounds of portland cement 
per square yard. The contract also called 
for the roadway to receive a prime coat of 
emulsion at the end of each day’s work, 
followed by a dusting of sand to prevent 
damage to local traffic. All of the FDR work 
was performed under traffic utilizing a pilot 
vehicle to route traffic around the ongoing 
work, thereby never closing the road. 

Full-Depth Reclamation (FDR) Depth
Increased and Saves over $1 Million on
Metcalf Road in Thomasville, Georgia

Local officials attend open house

Cement spread on top of pavement

FDR reclaimer commences
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Continued on back
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ACPA-SE member Blount Construction 
(Marietta) was the successful low bidder 
on the FDR portion.

The pavement, bid under a separate 
contract, called for a two-inch lift of  
12.5 mm HMA; with the understanding 
that an additional one-inch overlay could 
be added later should the county DOT 
deem it necessary.

The FDR portion commenced in early July 
and took four weeks to complete. The 
open house was the perfect opportunity to 
display to the local officials the efficiency of 
the FDR process and all of its benefits. The 
Metcalf Road Open House has stimulated 
a buzz regarding future FDR use for road 
construction. At least two additional public 
works officials are now planning projects 
that include using FDR.

1509.1

Sheepsfoot roller compacting FDR

FDR performed under traffic

Attendees observe FDR process
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Typical Construction Sequence of Full-Depth Reclamation 
with Portland Cement

1 Investigate existing pavement: To ensure that the final results are optimized, 
always investigate the existing pavement structure and subgrade prior to 
reclamation. Typically, samples of the pavement and subgrade are collected to 
the desired depth of reclamation and tested by a qualified testing laboratory to 
determine the appropriate rate of Portland cement addition. Either too much or too 
little cement may reduce the quality of the final product.

2 Plan operation to ensure a well‐coordinated job: Mixing, curing, and paving 
operations should be sequenced to minimize traffic disruptions and cover the 
FDR in a timely manner. Although FDR base can carry traffic for a week or more 
with only a chip‐seal treatment, extended exposure without further paving is not 
recommended.

3 Begin FDR by pulverizing existing pavement: As a first step, it is recommended 
that the existing pavement be pulverized to the desired depth using the pavement 
reclaimer. The maximum particle size after pulverization varies with different 
specifications, but is generally required to be 2 inches or less. The contractor may 
elect to add some water at this stage to reduce dust and ease initial shaping, as 
was done on this project.

4 Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller 
are used to roughly regrade the base and prepare it to receive Portland cement.

5 Spread Portland cement: Cement is spread with a spreader that is 
calibrated to deliver the specified amount of cement within tight tolerances. 
(Typically +/‐ 5 percent.) Actual spread rate should be measured in the field by 
testing technicians periodically during construction.

6 Mix cement, water, and pulverized pavement: The reclaimer will make a 
second pass to mix the cement and pulverized pavement. The reclaimer will also 
use an attached water tanker to simultaneously bring the final mixture to the 
appropriate moisture content as determined in Step 1.

7 Compaction and fine grading: The sheepsfoot roller is used to compact the 
reclaimed mixture. The motor grader works in tandem to achieve deep compaction 
while maintaining the desired elevation. Once initial compaction is achieved, 
the motor grader and vibratory steel wheel roller will complete the fine grading 
operation and provide a smooth surface ready for overlay. This step is critical in 
achieving a smooth base that is ready to receive further overlay.Bob Nickelson

Pavement Applications Director–Georgia 
Portland Cement Association SE Region
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On February 10-11, the Portland Cement 
Association, Southeast Region, in partnership 
with Clemson University, held its first 
Full-Depth Reclamation (FDR) Symposium 
at the Greenville, SC. There were close 
to 300 attendees from city/county/
state departments of transportation, FDR 
contractors, consultants, and cement 
company representatives from Georgia, 
Kentucky, North Carolina, South Carolina, 
Tennessee, and Virginia. FDR presentations 
ranged from basic concepts, pavement 
performance, and local/state/airport case 
studies. The Symposium was developed 
corroboratively with The Miller Group, Blount 
Construction Company, and Slurry Pavers, 
as well our entire PCA Southeast Promotion 
team of Stan Bland (Carolinas/Virginia), 
Andy Johnson (Pavement Design Engineer), 
Bob Nickelson (Georgia), Barry Wilder 
(Tennessee/Kentucky) and David Avant 
(Alabama) and Clemson University’s Local 
Technical Assistance Program (LTAP) center.

In the afternoon on the second day, 
attendees visited a live field demonstration 
to observe first-hand the FDR process with 
cement in action on a local city street, 
Nichol Street, in Greenville, SC. The field 
demonstration was conducted cooperatively 
by Blount Construction and The Miller Group, 
the reclaimer was provided by the Wirtgen 
Group, the grading equipment was provided 
by Linder Industrial Machinery, and the 
material testing for the mix design, as well as 
field compaction monitoring was provided by 
Summit Engineering.

Southeastern Emulsions provided the 
prime coat. Credit also goes to The City of 
Greenville who provided the site, worked with 
the construction crew by lowering manholes/
valves prior to the event, and provided traffic 
control and mix water during construction. 
This close coordination allowed the complete 
reclamation of a 900-foot city block in less 
than one day with minimal disruption.

The existing pavement and base were 
reclaimed to a depth of 8 inches using  
40 pounds of portland cement per square 
yard. The reclaimed base was designed to 
achieve 450 psi unconfined compressive 
strength in eight days and should provide 
many decades of maintenance-free service. 
The base was primed, sanded, and reopened 
to traffic the same day.

Overall, the symposium was regarded a huge 
success with several who commented it 
was “one of the best conferences they ever 
attended” and gave everyone a thorough 
understanding and tools to utilize FDR in  
their projects.

Full-Depth Reclamation (FDR) with
Portland Cement Revitalizes Nichol
Street in Greenville, South Carolina

Cement is spread and ready to mix

Mixing commences

First mixing pass is made
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1502.2

Second pass of mixer begins
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By: Roger Faulkner, PE
Executive Director
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Large crowd at demo Initial compaction begins while mixing continues

Mixing and final compaction Compaction and spread rate monitored to ensure quality

Demo completed in one day Primed, sanded, and ready for final surfacing

5 6

7 8

9 10
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By: Bob Nickelson
Pavement Applications Director, Georgia
Portland Cement Association, SE Region

Located 25 miles southwest of Atlanta, the town 
of Tyrone is a very typical small Georgia city 
with a railroad track running down the center of 
Senoia Road, downtown Tyrone’s “Main Street.” 
Settled in the late 1800s by Irish farmers, it is 
now a charming bedroom community of Atlanta, 
the largest city in the new South.

Due to limited funding, major projects such as 
the complete reconstruction of Senoia Road 
come only once in several generations. When 
it was apparent Senoia Road needed to be 
completely restored, Tyrone officials turned to its 
engineering consultant Mallett & Associates for 
recommendations. The consultant had com-
pleted several successful full-depth reclamation 
(FDR) projects and thought this technology would 
be a perfect solution to the tight budget and time 
restraints Senoia Road reconstruction included. 
Once preliminary soils investigations involving  
11 different mix designs were completed, the 
project went out for bid in late 2014.

Atlanta Paving and Concrete Construction 
received the contract to perform FDR and began 
work in April 2015. The project totaled just over 
eight miles of FDR, but other improvements 
were required for its successful completion. 
For example, Senoia Road was once a Georgia 
State Route and had been overlaid with asphalt 
multiple times. These overlays created all types 
of drainage problems that became progressively 
worse over the years. Atlanta Paving began the 
reconstruction process by milling over 3,000 LF 
it to its original grade. Next, they milled a couple 
of inches off the roadway and began the FDR 
process. Reclaiming to a depth of 10 inches and 
adding 55 pounds of portland cement created a 
stabilized base for the new pavement.

One of the great benefits of FDR is the work 
typically can be performed under traffic. Traffic 
control for the project was a greater than normal 
challenge due to the fact the city park was 
located on Senoia Road and construction took 
place during the little league baseball season.  
On top of that, there is a graveyard located  
downtown. The work process had to be stopped 

four different times for funeral processions. All 
traffic control was handled with a pilot vehicle, 
working one lane of the road at a time.

Castlewood Road, a major arterial for Tyrone that 
connects to the interstate, was also reconstructed 
under this contract. Many upscale subdivisions 
adjoin Castlewood making it another high traffic 
area. Also the road varied in width from  
18 feet to 22 feet. The contract called for the  
entire road to be widened to a total of 22 feet. 
FDR was an ideal way to accomplish the task. 
The project included reworking multiple driveways 
to the elevation of the new road, and constructing 
an asphalt golf cart path paralleling Castlewood.

Because the FDR process was so economical, 
the city was also able to add another short 
section of reconstructed roadway as well as 
rebuilding another section of golf cart path. In all, 
125,000 square yards of road was reconstructed. 
The project took a total of four weeks to complete 
and city officials were pleased with the results.

“This project provided a much needed upgrade 
to two of Tyrone’s main vehicular corridors. By 
utilizing the full-depth reclamation (FDR) process, 
we were able to rejuvenate more than 90 percent 
of the total length of these two critical roadways 
and stay well within the project’s budget. We feel 
that FDR has provided not only a great value but 
a superior final product as well,” said Mallett & 
Associates President David Jeager.

Tyrone City Manager Kyle Hood said, “This 
project has been a long time coming for the 
town of Tyrone; we believed that right now is the 
most ideal time for such a large project scope. 
Rebuilding this many miles of road in place is 
not an easy feat, but our hope was that doing a 
little extra infrastructure improvement now would 
help to ensure economic recovery and downtown 
revitalization for the next generation of Tyrone 
residents and business owners. We are extremely 
happy with the results, too. This is definitely a 
project that the materials suppliers, contractors, 
elected officials and taxpayers can all be proud to 
have been a part of.”

Full-Depth Reclamation (FDR) Utilized
as Part of Major Facelift of Downtown 
Tyrone, Georgia’s “Main Street”

Senoia Road under construction

Overnight construction near 
railroad crossing

FDR work on Senoia Road
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Old Natchez Trace is a 4.2 mile stretch of 
highway in Williamson County, Tennessee, 
just northwest of Franklin. It was once part 
of the original FHWA Natchez Trace Parkway 
that stretched from Natchez, Mississippi, to 
Nashville, Tennessee. The Parkway was later 
realigned and this section became part of the 
Williamson County Highway System. 

In 2013, Williamson County Highway 
Superintendent Eddie Hood designated 
Old Natchez Trace on his construction 
schedule for a rehabilitation project. As 
Hood discussed the project with Collier 
Engineering, it became evident that just 
an ordinary asphalt overlay would not be 
acceptable due to the amount of base failures 
and need for shoulder work throughout the 
project. In the fall of 2013, Hood and Collier 
Engineering contacted their local PCA-SE 
representative to discuss the possibilities of 
utilizing full-depth reclamation (FDR) with 
cement. The group concluded FDR with 
cement would be the best rehabilitation 
approach for the roadway. 

The project was scheduled for late summer 
2014; local PCA-SE representative assisted 
Collier Engineering in obtaining specifications 
and design guidelines for FDR with cement. 
The project design was for 49,820 square 
yards of eight inches FDR utilizing 950 
tons of portland cement, two inches of 

intermediate asphalt, and 1.5 inches of 
surface asphalt. The low bid was awarded to 
Blount Construction of Marietta, Georgia who 
subcontracted GeoServices, LLC to perform 
sampling, mix design, and quality control 
testing for the project. 

Construction began on Old Natchez Trace on 
October 20, 2014, and concluded on October 
28. Blount Construction completed this
project in only seven working days, minimally 
impacting local traffic, and met the unique 
challenge of performing construction in a 
historical site, which called for the process to 
be continually monitored by an archeologist.

After the FDR with cement was finished and 
all tests passed, Williamson County Highway 
Department self-performed the re-ditching 
and paving to complete the project.

Full-Depth Reclamation (FDR) 
with Cement Gives New Life to 
Old Natchez Trace in Tennessee

Blount Construction using calibrated 
spreader placing portland cement at  
the appropriate rate

Mixing cement and water into  
pulverized pavement as traffic runs 
in the adjacent lane

Blount Construction grading reclaimed 
roadway with motor grader
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The Natchez Trace Historical Marker
4

By: Barry Wilder
Pavement Applications Director–TN/KY
Portland Cement Association 
Southeast Region
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When a 4.4 mile section of Virginia State 
Route 30 near Mechanicsville became worn 
out due to high volumes of heavy truck 
loading and stripping of lower layers, the 
Virginia Department of Transportation (VDOT) 
turned to full-depth reclamation (FDR) with 
portland cement to create a new durable 
base. Route 30 is a two-lane undivided 
primary route that carries approximately 
4400 vehicles per day, of which 21 percent 
are large commercial trucks. 

VDOT rates their pavements on a zero to 
100 scale, with 100 being excellent. In 2013, 
the pavement ratings for the project ranged 
from 24 to 46. VDOT’s assessment of the 
pavement found that the existing pavement 
was made up of numerous asphalt overlays 
with depths of up to 14 inches in some 
areas, with extensive stripping in the lower 
layers. The deep stripping was the factor 
that necessitated either the full replacement 
of the asphalt pavement or recycling of the 
existing pavement with FDR.

VDOT chose to mill 2 inches of asphalt 
from the existing pavement and reclaim the 
remaining structure to a depth of 12 inches, 
with the addition of 4 percent portland 
cement, to achieve a 7-day compressive 
strength of 300 to 400 psi. The milled 
material was placed in a trench in the 
shoulders and reclaimed along with the rest 
of the road to widen the pavement from 
25 to 32 ft. This allowed VDOT to enhance 
safety through the addition of 4 ft paved 
shoulders.

The project was awarded to Lee Hy Paving 
Corporation of Richmond. Slurry Pavers, also 
of Richmond, was selected as the full-depth 
reclamation subcontractor. Milling began on 

August 21, 2014 and FDR commenced on 
August 25. FDR was completed on October 8. 

Amazingly, during reclamation traffic was 
maintained throughout the project through 
the use of daytime lane closures and a pilot 
car. Each day’s work was covered with a 
single bituminous chip seal and reopened 
to traffic the same day. Once a week, a 
two-inch course of intermediate asphalt was 
placed over the base reclaimed the previous 
week. The project was completed by placing 
an additional two-inch surface asphalt 
course as the final riding surface. The 
base and chip seal carried the heavy truck 
loadings for up to a week without damage 
while awaiting the first asphalt lift.

David Stowell of Slurry Pavers said “FDR 
with portland cement was ideal for this 
project. The large amount of ordinary 
repair needed to prepare this project for a 
conventional mill-and-fill overlay would have 
been impractical. Full-depth reclamation 
using cement not only can be done for less 
than the cost of patching, but provides a 
uniform, strong new base. It also allows us 
the ability to maintain traffic while completely 
renewing the pavement structure. We see 
this process as applicable to many, many 
miles of roadway in Virginia and elsewhere.” 

VDOT District Construction Engineer Mike 
Coffey for the Fredericksburg District is 
sold on the value of FDR with portland 
cement. Coffey says, “Portland cement 
full-depth reclamation is a proven method 
of rehabilitating our aging road network. 
The speed of construction and cost savings 
over new construction are just a few of the 
reasons that we consider FDR.”

Virginia DOT Tackles Deteriorating 
Truck Route on SR 30 Using Full-Depth 
Reclamation with Portland Cement

Initial pulverization.

Motor grader performs rough grading 
on pulverized pavement.

Calibrated spreader places portland 
cement at the appropriate rate.
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Typical Construction Sequence of Full-Depth Reclamation with Portland Cement 

1. Investigate existing pavement: To ensure that the final results are optimized, always
investigate the existing pavement structure and subgrade prior to reclamation. Typically,
samples of the pavement and subgrade are collected to the desired depth of reclamation
and tested by a qualified testing laboratory to determine the appropriate rate of portland
cement addition. Either too much or too little cement may reduce the quality of the final
product.

2. Plan operation to ensure a well-coordinated job: Mixing, curing, and paving
operations should be sequenced to minimize traffic disruptions and cover the FDR in
a timely manner. Although FDR base can carry traffic for a week or more with only a
chip-seal treatment, extended exposure without further paving is not recommended.

3. Begin FDR by pulverizing existing pavement: As a first step, it is recommended that
the existing pavement be pulverized to the desired depth using the pavement reclaimer.
The maximum particle size after pulverization varies with different specifications, but
is generally required to be 2 inches or less. (Photo 1) The contractor may elect to add
some water at this stage to reduce dust and ease initial shaping, as was done on this
project.

4. Roughly reshape the pulverized pavement: A motor grader and sheepsfoot roller are
used to roughly regrade the base and prepare it to receive portland cement. (Photo 2)

5. Spread portland cement: Cement is spread with a spreader that is calibrated to
deliver the specified amount of cement within tight tolerances. (Typically +/- 5 percent.)
(Photo 3) Actual spread rate should be measured in the field by testing technicians
periodically during construction. (Photo 4)

6. Mix cement, water, and pulverized pavement: The reclaimer will make a second
pass to mix the cement and pulverized pavement. The reclaimer will also use an
attached water tanker to simultaneously bring the final mixture to the appropriate
moisture content as determined in Step 1. (Photo 5)

7. Compaction and fine grading: The sheepsfoot roller is used to compact the reclaimed
mixture. The motor grader works in tandem to achieve deep compaction while
maintaining the desired elevation. Once initial compaction is achieved, the motor grader
and vibratory steel wheel roller will complete the fine grading operation and provide a
smooth surface ready for overlay. This step is critical in achieving a smooth base that is
ready to receive further overlay.

8. Curing: A variety of methods are available to properly cure the FDR. Due to the heavy
truck traffic, VA Route 30 received a single treatment bituminous chip seal almost
immediately. (Photo 6) At this point, the FDR base is complete and ready to receive its
final surface, whether hot-mix asphalt, concrete, or bituminous surfacing.

By: Stan Bland, PE 
Pavement Applications Director, Carolinas/Virginia

and Andrew Johnson, PhD, PE 
Pavement Design Engineer 
Portland Cement Association, Southeast Region
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Testing technicians check cement 
spreader rate using a square yard tarp.

Mixing cement and water into pulverized 
pavement as traffic runs in the adjacent 
lane.

Reclaimed base has been mixed, 
compacted, graded, and is receiving 
bituminous surfacing as traffic runs 
on adjacent lane that was reclaimed 
the previous day. Traffic may use the 
bituminous surfacing as a riding course 
for up to a week.
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PROMOTION PARTNERS 

ALABAMA 
Alabama Concrete Industries Association 
John Sorrell, Executive Director 
334-549-1902 
jsorrell@alconcrete.org 
 

Johnny Canfield, Technical Director 
334-265-0501 
canfieldjohnny@bellsouth.net 
 

CAROLINAS 
Carolinas Concrete Paving Association 
Greg Dean, Executive Director 
919-656-5930 
gdean@pavementse.com 
 

Bill DuBose, PE, South Carolina Director 
803-206-1030 
bdubose@pavementse.com 
 
Carolinas Ready Mixed Concrete Association 
Caroline Sutton, Executive Director 
704-717-9199 
caroline@crmca.com 
 
Georgia/Carolinas PCI 
Ray Clark, Executive Director  
678-402-7727 
ray.clark@gcpci.org 
 
Carolinas Concrete Pipe & Products Association 
Marc Finlayson, Executive Director 
252-636-1445 
finlayson@ccpa.org 
 
 
 
 

 

 
   
 

GEORGIA 
American Concrete Pipe Association – Georgia 
Al Hogan, PE, Southeast Region Engineer 
615-351-3017 | ahogan@concrete-pipe.org 
 
Masonry Association of Georgia 
Michele Huber, Executive Director 
770-310-1885 | michele@masonryassocga.com 

 

MARYLAND 
Maryland Ready Mixed Concrete  
Promotion Council 
Tom Evans, Executive Director 
240-447-2044 | tom@marylandconcrete.com 
 

Central Atlantic Precast Concrete Association 
Aimee Connerton, President 
301-357-0324 | 
aimeej.connerton@rinkerpipe.com 

 

MISSISSIPPI 
Mississippi Concrete Industries Association 
Joel Waters, Executive Director 
601-957-9827 | 
jwaters@mississippiconcrete.com 
 

TENNESSEE/WEST VIRGINIA 
PCI Central Region 

Phil Wiedemann, Executive Director 
937-833-3900 | phil@pci-central.org 
 
 

 
 
 

 

VIRGINIA 
Virginia Ready Mixed Concrete Advisory Council 
Doug Easter, Executive Director 
434-977-3716 
doug.easter@easterassociates.com 
 

Hessam Nabavi 
Director of Industry Services, North Region 
434-977-3716 
hessam@vrmca.com 

 
Precast Concrete Association of Virginia 
Vanessa Patterson, Executive Director 
804-377-2144 
vanessapatterson@gopcav.com 
 

WEST VIRGINIA 
Builders Supply Association of West Virginia 
Dale Hill, Executive Director 
304-382-3304 
dale@bsa-wv.com  
 

CAROLINAS/GEORGIA 
TENNESSEE/VIRGINIA 
Southeast Concrete Masonry Association 
James Cain, Chair 
704-228-0474 
jcain@scmaonline.org 
 

MARYLAND/VIRGINIA/WEST VIRGINIA 
PCI Mid-Atlantic  
Dawn Decker, Executive Director 
717.682.1215 
dawn@pci-ma.org 
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