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ABOUT THE RCC PAVEMENT COUNCIL | www.rccpavementcouncil.org

http://www.rccpavementcouncil.org/


PROGRAM OUTLINE | PART I - PRESENTATION

üIntroduction to RCC Pavements
üWhat is RCC Pavement?

üUtilization/Example Projects

üBenefits and Limitations

üConstruction Means and Methods
üMixing

üPlacement, Compaction, Curing and Finishing

üDesign Considerations
üMixture Proportioning

üStructural Design

üPaving Plan and Joint layouts

üConstruction Sequence and Coordination



PROGRAM OUTLINE | PART II ςQUESTIONS & ANSWERS SESSION

Panelists

Halil Ceylan, Ph.D., Dist.M.ASCE

Pitt-Des Moines, Inc. Endowed Professor in Civil, 
Construction and Environmental Engineering

Fares Y. Abdo, P.E.

RCCPC Co-Chair/Research Committee Chair

Director of Technical Services

Morgan Corp.

https://linkprotect.cudasvc.com/url?a=https%3a%2f%2fwww.engineering.iastate.edu%2fdirectory%2fprofile%2fhceylan%2f&c=E,1,wybG1WjaHQ9VFqEZ25BjqFlC11Wu_KbUJnEI9pdxBycu8F36lSrlw12MaDweKnav0p9hloByCbbM2d6JVihcs4GN-oF-d7a7hEk_zprSRWUulEyaS-o,&typo=1


INTRODUCTION TO RCC PAVEMENTS

Definition

üάwƻƭƭŜǊ-Compacted Concrete 
(RCC) is a no-slump concrete 
that is compacted by vibratory 
ǊƻƭƭŜǊΦέ
üSame materials as 

conventional concrete

üZero slump

üNo forms

üNo reinforcing steel

üNo dowels
After curing, RCC engineering properties 

are similar as PCC



INTRODUCTION TO RCC PAVEMENTS

Cement ςBased Pavement Materials



INTRODUCTION TO RCC PAVEMENTS

RCC Characteristics | A Hybrid System

Concrete

Plain undoweled

Concrete pavement 

Soils

Moisture-density 

relationship

Asphalt

Placing and 
compaction 
equipment

Roller-Compacted
Concrete



INTRODUCTION TO RCC PAVEMENTS | HISTORY

RCC 
pavements 
have been 
around for 
a long time

Credit: CPTech Center 
/ PCA Guide for RCC 
Pavements, 2010 



APPLICATIONS

Large-sized projects

Haul roads for an industrial 
manufacturing plant  

Residential roads

Intermodal container yards

Distribution centers

Walmart DC, 

Mebane, NC, 

ACPA 2016 Gold 

Award Winner



APPLICATIONS

Large-sized projects
Highway Shoulders

Arterial Highways



APPLICATIONS

Large-sized projects

Port Container Yards
Port Roll-on/Roll-off Facilities



APPLICATIONS

High Abrasion Resistance Applications
Port Roll-on/Roll-off Facilities



UTILIZATION | AS OF 2019 REPORT (ACPA RCC EXPLORER, UPDATE IS UNDERWAY)

Reported by the RCC Pavement 
Council Members

ü Industrial/Trucking 257

üLocal Streets 166

üPort/Intermodal 68

üMilitary 32

üHWY Shoulders 28

üArterial Streets 23

üAirports 2

üOther 48



PUBLICLY FUNDED RCC ROADWAY PROJECTS COMPLETED BY RCCPC MEMBERS

DOT Roadway 
Projects in AL 
and GA

www.rccpavement
council.org

http://www.rccpavementcouncil.org/
http://www.rccpavementcouncil.org/


PUBLICLY FUNDED RCC ROADWAY PROJECTS COMPLETED BY RCCPC MEMBERS

DOT Roadway 
Projects in NC
and SC

www.rccpavement
council.org
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PUBLICLY FUNDED RCC ROADWAY PROJECTS COMPLETED BY RCCPC MEMBERS

Roadway 
Projects in NE
and KS

www.rccpavement
council.org
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PUBLICLY FUNDED RCC ROADWAY PROJECTS COMPLETED BY RCCPC MEMBERS

Roadway 
Projects in TX

www.rccpavement
council.org
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PUBLICLY FUNDED RCC ROADWAY PROJECTS COMPLETED BY RCCPC MEMBERS

Projects in CA

www.rccpavement
council.org
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RCC VS. CONVENTIONAL CONCRETE MIXES

üWell-graded combined 
aggregates
üaƻǎǘ ƳƛȄŜǎ ƘŀǾŜ ҁέƻǊ 
ѹέ ƳŀȄ ǎƛȊŜ ƻŦ 
aggregates
üWith or without SCM
üSCMs where available
üFly ash
üSlag 
üSilica fume

üAdmixtures
üRetarders



RCC CONSISTENCY

üLess water content and less 
cementitious content as 
compared to zero-slump 
conventional concrete
üConsistency is similar to 

dense graded aggregate 
base but with added 
cementitious materials and 
sometimes admixtures



RCC CONSISTENCY



BENEFITS

Why Chose RCC?
üCost savings

üFast construction

üEarly opening to traffic

üLow maintenance

üHigh load carrying capacity

üSustainability attributes

üDurability

üAbout 10% reduction in 
cementitious content vs. 
PCC

https://www.youtube.com/watch?v=mfkprEuFg6o

https://www.youtube.com/watch?v=mfkprEuFg6o


https://www.youtube.com/watch?v=mfkprEuFg6o

YOUTUBE: RCC ABRASION RESISTANCE

Why not  consider RCC for pavements?

https://www.youtube.com/watch?v=mfkprEuFg6o


LIMITATIONS

üProject size to absorb mobilization 
and plant set-up cost

üGeometric shape/obstacles

üRide smoothness for high speed 
(may require diamond grinding)

üThickness in one lift
üпέ ƳƛƴƛƳǳƳ
üмлέ + maximum

üProper equipment and 
personnel experience is critical
üDesign 
üQA/QC
üConstruction means and 

methods



LIMITATIONS

üDifficulties to entrain air due to the zero-slump mix consistency

üEven without air entrainment, RCC pavements have been performing well in 
areas subjected to freeze-thaw cycles

üFor higher freeze-thaw durability, it is recommended to:

üUse higher strength RCC and include supplementary cementitious materials to reduce 
permeability

üCompact the RCC to a high density

üProvide positive drainage to prevent RCC saturation 

üUse less aggressive deicers



PROGRAM OUTLINE | PART I - PRESENTATION

üIntroduction to RCC Pavements
üWhat is RCC Pavement?

üUtilization/Example Projects

üBenefits and Limitations

üConstruction Means and Methods
üMixing

üPlacement, Compaction, Curing and Finishing

üDesign Considerations
üMixture Proportioning

üStructural Design

üPaving Plan and Joint layouts

üConstruction Sequence and Coordination



CONSTRUCTION MEANS & METHODS | HOW IS RCC MIXED?

Small-/large-sized projects

Large-sized projects

üMinimum 2 acres for 
small sized projects and 
3-4 acres for large sized 
projects
üTwo-inch water line 

with good pressure 
üPower supply: 480V, 3 

phase, 400 amps
üExcellent mixing 

efficiency and 
consistency for RCC 
mixes

Continuous Pugmill Mixers set-up 
at or near the job site



CONSTRUCTION MEANS & METHODS | HOW IS RCC MIXED?

Large-sized projects

Continuous Pugmill 
Mixers



CONSTRUCTION MEANS & METHODS | HOW IS RCC MIXED?

Large-sized projects

Continuous Pugmill 
Mixers



CCONSTRUCTION MEANS & METHODS | HOW IS RCC MIXED?

Small-sized projects

Large-sized projects

Batch-
Type 
Pugmill 
Mixers



CONSTRUCTION MEANS & METHODS | HOW IS RCC MIXED?

Small-sized projects

Large-sized projects

Drum Mixers 
üReduced production rate
üLonger mixing time
üDedicated supply
üFrequent cleaning

Horizontal Shaft Mixers



CONSTRUCTION MEANS & METHODS | HOW IS RCC TRANSPORTED?

Small-sized projects

Large-sized projects

Batch-
Type 
Pugmill 
Mixers

üRear dump trucks
üLimit transport time
üAlign number of trucks 

with placement speed
üCovers are required


