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Definition

“Roller-Compacted Concrete (RCC) is a no-slump 
concrete that is compacted by vibratory rollers.”  

• Zero slump (consistency of dense graded aggr.)
• No forms
• No reinforcing steel 
• No finishing
• Consolidated with vibratory rollers

Concrete pavement placed in a different way!



How does RCC compare to PCC?
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Continuous Mix Pug Mill
 High-volume applications
 Excellent mixing 

efficiency for dry 
materials
 250 to 900+ tons/hr
Mobile, erected on site
Mobilization costs



Dry batch plant



High density pavers
 Vibrating screed
 Dual tamping bars and or 

pressure bars
 High initial density, 90-95%
 Reduces subsequent 

compaction
 High-volume placement 

(1,000 to 2,000 cubic yards 
per shift)
 Designed for harsh mixes
 Smoothest RCC surface



Compaction-Final Density
 Final density is critical for 

strength and durability
 Compacted to 98% modified 

Proctor 
 Dual steel drum roller
 Combination roller
 Rubber coated steel drum 

roller







Transverse Joints

Early entry saw Depth D/4 to D/3



Black Creek, Chattanooga, Tennessee

 Black Creek is a development approximately six miles from downtown Chattanooga in the 
valley below Aetna Mountain.
 Large level area on top of the mountain makes for excellent views.
 Development is at approximately 1300 feet higher elevation than downtown.
 New road required to reach this area.
 Building roads in mountains is expensive, so the developer wanted the shortest practical 

route.
 Average grade of roadway is 14%, steepest grade is 20%.
 Road ownership will be assumed by the City of Chattanooga upon build-out.



Black Creek, Chattanooga, Tennessee

Multimillion dollar lots
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Pavement alternatives

 Original pavement design:
- 1.5 inches HMA Surface
- 2.5 inches HMA Intermediate
- 6 inches Graded Aggregate

 City of Chattanooga required two 17-foot lanes with mountable interior curb and 8-foot earth 
median.
 City of Chattanooga engineering staff suggested the developer, Andy Stone, consider RCC.
 Stone, who is an experienced civil engineer, researched RCC and was intrigued.  He contacted 

Robert Smith Inc. (RSI), a Chattanooga-based RCC paving contractor, to provide an RCC 
proposal.
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Pavement alternatives

 After consultation with the City of Chattanooga’s engineers, RSI proposed the alternative 
design:

- 7 inches Roller Compacted Concrete
- 6 inches Graded Aggregate

 City of Chattanooga considers the design to be “perpetual” because it is predicted to have an 
infinite fatigue life based on mechanistic analysis per Ariel Soriano, City of Chattanooga Senior 
Engineer.
 Developer selected RCC for the following reasons:

- 15 percent lower initial cost than the asphalt alternative
- Single-lift construction
- Longer paving season, February start date
- Ability to handle construction traffic
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Pavement construction

 RSI purchased a new A240 Blend compact portable mixing plant from Italy.
 One of the first in the US, the other being used by TCP Concrete Construction of Angier, NC.
 Can fit on small sites and be located on more jobsites.
 Has three aggregate bins to do ternary aggregate mixes.
 Mix consisted of granite #89 stone hauled in from Georgia and local limestone #67 stone and 

manufactured sand.  
 Granitic #89 was used for friction, strength, and workability.
 Cement content was 455 pounds per cubic yard.
 Target strength was 4000 psi compressive strength at 28 days.
 Field cylinders were 5500 to 6000 psi.
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Plant site
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Pavement construction

 RSI uses a 2009-model Volvo-ABG 7800 high density paver.
 Prior to this project, RSI had never used it on such steep grades but had no problem even at 

20%.
 Installed rubber treads for improved traction.
 Originally planned to use loaders to carry the RCC to the paver and achieve approximately 

200 cubic yards (1000 square yards, 550 linear feet @ 17-feet wide) per day.
 Found that they could use dump trucks with automatic transmissions to creep forward.  This 

increased productivity to approximately double initial estimates.
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Pavement construction

 Paver achieved compaction near 98%.  Used small rollers for final compaction and achieve a 
smooth finish.
 Early entry saws followed immediately behind the rollers.
 Trowel-finishing was not used.  The ternary aggregate blend achieved acceptable surface 

texture without additional finishing.
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The finished product…
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The finished product…



27

The finished product…



What’s next?

 The developer was very pleased with the RCC pavement. RSI is currently paving streets at the 
top of the mountain.
 RSI is the RCC subcontractor for the Ladysmith rest area truck parking expansion on I-95. 

Paving is scheduled to commence next month.
 Ladysmith project is approximately 3300 cubic yards and production is expected to be 

approximately 250 cubic yards per day.  This is lower than normal because of the relatively 
complex geometry of the project.  Total construction time is 15-16 working days.
 Same paver and mixing plant will be used.  Aggregate will be locally-sourced 57/78/8 with low 

alkaline cement from Newport News terminal.
 Mixing plant will be onsite, keeping RCC haul distance to 100 yards or less.   
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RCC multi-use path, Chattanooga



Thank you!
Stan Bland, PE
Pavement Applications Director – Carolinas/Virginia
sbland@secement.org
704-975-2951

Andy Johnson, PhD, PE
Pavement Design Engineer
ajohnson@secement.org
803-556-2889
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