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Definition

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

� Zero slump (consistency of damp gravel)
� No forms
� No reinforcing steel 
� No finishing
� Consolidated with vibratory rollers

Concrete pavement placed in a different way!







Cement-Based Pavement 
Materials
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Benefits of RCCP

� Fast construction with minimum labor
� High load carrying ability
� Early strength gain
� Durable
� Low maintenance
� Light surface reduces lighting requirements
� Economical



Project Considerations

� Project size
� Site geometry
� Loading 

characteristics
� End use
� Client expectations



Surface Appearance

� Not as smooth as 
conventional 
concrete

� Important to 
recognize difference

� Similar appearance 
to asphalt only light 
grey instead of black



Log Sort Yards

Vancouver Island, BC, 1978



Intermodal Facilities

Burlington Northern, Denver, CO

Central Station, Detroit, MI



Port Terminals

Port of Los Angeles, CA

Norfolk International Terminal, VA



Parking Areas

134 acre parking facility at 
Saturn plant, TN

Honda facility, AL (207 acres)



Maintenance Yards

Ft Lewis, WA built in 1986

Ft. Drum, NY built in 1990



Waste Handling Facilities

25 acre sludge drying 
basins Austin, TX

2 acre composting yard  
Augusta, GA   



Streets & Interchanges

Residential street 
Columbus, OH

Intersection replacement 
Calgary, AB



Highway Shoulders

I-285 Highway
Atlanta, GA



Mixture Design

� Dry enough to 
support vibratory 
roller

� Wet enough to 
permit adequate 
distribution of paste



Mixture Design

� Differs from conventional concrete pavements

–Not air-entrained

–Lower water content

–Lower paste content

–Larger fine aggregate content

–Nominal max. size aggregate +/- 5/8 in.



Typical Design

� 400 – 600 lb/cy cementitious material
� 3,400 – 3.700 lb/cy combined aggregate

� 1,700 – 2,200 lb/cy coarse aggregate
� 1,300 – 1,700 lb/cy fine aggregate

� 170 – 250 lb/cy water (20 -30 gallons)
� W/C ratio usually between 0.3 -0.45



Physical Properties

� Compressive strength: 4000 – 9000 psi
� Flexural strength: 450 – 1100 psi
� Compacted wet density: 145 – 160 lb/cf
� Air content: less than 2.0 percent 
� Permeability: 10-10 – 10-12 cm/sec

� Drying shrinkage: 400 – 500 mm/m

Note: Acceptable strengths can be achieved with low 
cementitious contents, but surface integrity may suffer



Proportioning Methods

� Several methods available:

–Concrete consistency tests

–Soil compaction methods

–Optimal paste volume method

� Always allow time and money for field trial



Aggregate Selection

� Highway base course, asphalt or concrete 
aggregates can be used

� 5/8 in. NMSA 
– Provides smooth surface, reduces segregation

� Higher fine aggregate content than conventional
– Economic advantage using non-washed and pit-run 

aggregates including dense graded aggregate base 
– Provide adequate stability under vibratory roller

� 2%-8% passing #200 sieve 
– Supplements paste to fill voids and maintain tight surface



Sample RCC Mix Designs

Units
Port of Tacoma 
Intermodal Yard CTL Mix Canada Mix

Coarse Aggregate lb/cy 1,700 2,106 2,210
Fine Aggregate lb/cy 1,700 1,378 1,338

MSA in 5/8 3/4 1/2
% Finer Than #200 % 3 - 7 2 1

Cement lb/cy 450 504 470
Fly Ash lb/cy 100 0 36 (silica fume)
Water lb/cy 257 211 172

Admixture oz/cwt none none 5 (WR)
w/c ratio - 0.47 0.42 0.34

Unit Weight lb/cy 154.3 152.0 153.1
Compressive: 3 day psi 1,810 5,460 -
Compressive: 28 day psi 6,050 7,900 -

Flexural: 3 day psi 525 690 1,205
Flexural: 28 day psi 770 900 1,640
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Construction Requirements

� Subgrade preparation
� Mixing process
� Transporting
� Placing 
� Compacting
� Jointing
� Curing





Continuous Pug Mill

� High-volume 
applications

� Excellent mixing 
efficiency for dry 
materials

� 250 to 500+ tons/hr
� Mobile, erected on site



Central Concrete Batch Plant

� Highly accurate 
proportioning

� Local availability

� Smaller output capacity
� Longer mix times than 

conventional concrete

� Frequent cleaning
� Dedicated production



Dry Concrete Batch Plant

� Highest local availability
� 2-step process

–Feed into transit 
mixers

–Discharge into trucks
� Very slow production
� Frequent cleaning
� Segregation possible



Dry Concrete Batch Plant

� Supplementary 
mixer can aid in 
thorough mixing and 
plant throughput.



Transporting

� Rear dump trucks 
normally used

� Minimize transport 
time

� Covers required for 
long hauls, or 
hot/windy conditions



Transporting

Load in multiple piles 



Placing Equipment

� High-density pavers
– Vibrating screed
– Dual tamping 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



Placing Equipment

� Conventional asphalt pavers
– Provide some initial density 

(80-85%)

– Relatively smooth surface

– May require modification

– Increased maintenance



Compaction

� Proper compaction 
is critical for strength 
and durability

� Compact to 98% 
Modified Proctor

� Vibratory roller
� Rubber-tire roller



Compaction Very Important



Construction Joints

� Most critical area of project

� Must be constructed properly for durability
� Ensures bond/interlock, so slab acts 

monolithically
� Three types of construction joints:

– “Fresh joints”
– “Cold joints”
– “Horizontal joints”



Fresh Joint



Cold Joint
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Edge Compaction



Typical Cold Joints

1998 2007



Natural Cracks

� Most economical
� 15 to 60 ft spacing
� Often first cracks 

appear within 24 hours
� Narrow crack widths
� Seal if > 1/4 in.
� Provide load transfer
� Minimal raveling
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Saw-Cut Joints

� More aesthetically 
pleasing

� Soff-cut very effective, 
shortly following 
placement

� Need to saw within 12 
hours to avoid 
uncontrolled cracking

� 1/3 to 1/4 depth
� Seal joints similar to 

conventional concrete



Curing

� EXTREMELY IMPORTANT
� Ensures surface durability; reduces dusting 
� Low moisture content in RCC; no bleed water
� Three methods:

–Moist cure
–Concrete curing                                       

compound
–Asphalt emulsion



Surface Texture

Intermodal Yard, TX Sludge Drying Bed, TX

Honda Plant, ALWarehouse Facility, WI



More Information

www.cement.org/pavements
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