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SC Route 41, Johnsonville, SC

 SC was the site of the world’s first scientifically controlled soil cement-treated 
base in 1935.

 Jointly designed with PCA.

 Site is still carrying traffic today…
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SC Route 41, Johnsonville, SC



SC Route 41, Johnsonville, SC

 Steps in construction:

- Pulverize soil in place to 6 inch depth

- Spread cement at a rate of 40 psy

- Dry mix cement and soil

- Apply water to surface to achieve 0 to -2 percent of optimum moisture

- Mix water into soil/cement mixture

- Shape with (non-motorized) grader

- Roll with sheepsfoot roller

- Reshape with grader

- Roll with dump trucks to tighten surface

- Apply temporary surface of cutback asphalt and sand

- Apply final wearing surface of tar pitch and 50 psy stone
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SC Route 41, Johnsonville, SC

 Construction was very, very, very, very slow…
- 66 calendar days to treat 19,200 sy

 Today, similar quantity can be done in less than 2 days.

 Initially tried to shape the day after mixing.
- Was too hard to blade out sheepsfoot dimples.

5



6

SC Route 41, Johnsonville, SC in 1935



7

SC Route 41, Johnsonville, SC
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SC Route 41, Johnsonville, SC
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SC Route 41, Johnsonville, SC



Imaging /Branding Update

Strategic Plan Update

Reclamation Train
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SC Route 41, Johnsonville, SC



Quotes from paper…

 “The finishing operation consisted of blading the surface to the correct grade and cross-
section with a hand-operated road machine.  This operation determined the riding quality of 
the section and was done by very skillful operators…”

 “It was not possible with the equipment available to carry out the work so that a section could 
be finished during daylight, and grateful thanks must be paid to the operators of the finishing 
equipment for the smooth surfaces obtained.”

W.H. Mills
Testing Engineer, 
SC Highway Department, 1937
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Imaging /Branding Update

Strategic Plan Update

The most important operation…still.
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SC Route 41, Johnsonville, SC
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SC Route 41, Johnsonville, SC



How much did it cost?

 Cement was $2.33/barrel ($10.96/ton)

 Labor rates were divided by skill
- Skilled labor - $0.60/hr

- Semi-skilled labor - $0.45/hr

- “Common” labor - $0.30/hr

 Total cost:
- Labor and equipment (gas, oil, and repairs only) - $0.168/sy

- Cement - $0.216/sy

- TOTAL - $0.384/sy

16



How much did it cost? (December 2021 dollars)

 Cement was $47.42/barrel ($223.04/ton)

 Labor rates were divided by skill
- Skilled labor - $12.21/hr

- Semi-skilled labor - $9.16/hr

- “Common” labor - $6.11/hr

 Total cost:
- Labor and equipment (gas, oil, and repairs only) - $3.42/sy

- Cement - $4.40/sy

- TOTAL - $7.82/sy
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Quote

“No attempt will be made to draw definite, long-range conclusions 
from this work at the present time.  The action of weather and traffic 
will, in time, prove the merits of this method of stabilization.  However, 
the present indication is that treatment of soils by the method 
described herein has appreciable merit and is possible and 
comparatively economical for many lightly travelled roads in South 
Carolina”

W.H. Mills
Testing Engineer, 
SC Highway Department, 1937
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So, can we finally draw any conclusions?
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SC Route 41, Johnsonville, SC

1965 Today…



SC Route 41, Johnsonville, SC



SC Route 41, Johnsonville, SC



SC Route 41, Johnsonville, SC



What are the challenges in the 21st century?

 Road networks are largely complete; focus is now on repair and maintenance.

 Many roads are under designed for today’s loads.

 Loads and traffic volumes are much higher.

 Virgin materials are often scarce.

 Traffic interruptions are a greater concern.

 Funding levels have decreased when adjusted for inflation.
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How do we best deal with distressed pavements 
that are sliding down the performance curve?

Mill-and-fill with asphalt is effective if the pavement 
is structurally adequate for the future traffic but is 
suffering from “top down” distresses.

Patching prior to overlay is effective if the patching 
is primarily to address initial construction variation 
or isolated weak areas.

 If the repair needs are widespread, FDR with 
Portland cement is the most cost-effective 
rehabilitation method.
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Full-depth reclamation candidates



Advantages of the FDR process with Portland Cement

Use in-place materials 
- Saves money
- Conserve virgin material
- Saves energy by reducing mining and hauling

 Limits hauling of materials from site
- Saves fuel and reduced traffic

Maintains existing grade, restores the cross 
section, and easily adds additional width

- Safety



Advantages of the FDR process with Portland Cement
Reliably treats all types of pavement distress

- Versatile and robust
- Closest thing available to a “universal” stabilizer

Reduce construction time
- Safety
- User cost
- Energy wasted due to delay



Advantages of the FDR process with Portland Cement
 Engineering benefits

- Relatively impervious to environmental distress.

- Typically provides the most economical pavement structure when future performance is 
considered.

- Can substantially increase the existing pavement strength.

- Provides a uniform cross section when widening.



When is FDR most appropriate? 

Distress indicates the pavement distress is in the base or subgrade
Full-depth patching is required on more than 15 to 20 percent of the 

total surface area
Existing asphalt thickness is 9 inches or less.
Pavement structure is inadequate for current or expected future 

traffic.



FDR Depth 

What depth is appropriate for FDR with Portland cement?
- Cement stabilized bases are strong, but brittle
- Will not perform if placed in a thin layer like flexible materials such 

as HMA
- Recommendation:

8 to 12 inches



Pulverize, Shape, Add Cement, Mix In Place, Compact, and Surface 
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FDR Process



FDR Process

• Pulverize

• Spread cement  

• Add water as necessary 
for optimum moisture 
and mix

• Grade and compact

• Cure

• Overlay



Inside a reclaimer





Reclamation Train
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Salem, VA
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Skipper Bowles Dr., Chapel Hill, NC



Skipper Bowles Dr., Chapel Hill, NC



Skipper Bowles Dr., Chapel Hill, NC



The Blue Ridge Parkway
America’s Favorite Drive
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SC Route 97
SCDOT’s first FDR project



SC Route 97, 1994



SC Route 97, 1994



2021, Twenty-six years after FDR



SC Route 97, 1995



2021, Twenty-six years after FDR



Old Pardue Road, 2004
FDR performed in 2005



Old Pardue Road, 2007



Old Pardue Road, 2015



Old Pardue Road, May 2019



SC FDR Cost Savings

Assume average reclaimed road would otherwise require 35% full-
depth patching.

35% of 30,007,000 sy is 10,502,000 sy

Patching cost would be $473 million.

FDR cost was $240 million

2009 to 2017 Cost savings: $233 million



Raleigh Executive Airport
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Raleigh Executive Airport
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Raleigh Executive Airport
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Elizabeth City Coast Guard Air 
Station/Regional Airport

Elizabeth City, NC
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Yes, inside buildings…
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Did it set up?
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Thank you!

Stan Bland, PE

Pavement Applications Director – Carolinas/Virginia

sbland@secement.org

704-975-2951
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