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Definition

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

m Zero slump (consistency of damp dense gravel)
= No forms or finishing |
m No reinforcing steel

m High production

m Asphalt paving equipment

Concrete placed in a different way!

Photos: CP Tech Center, PCA, lowa State University — Guide for Roller-Compacted Concrete Pavements



1930s:
A form of RCC paving is performed
in Sweden.

History of RCC

Early 1940s:

The first RCC pavement in
North America is an airport
runway constructed in Yakima,
Washington.

Late 1980s—early 1990s:
RCC pavements become common RCC pavements are constructed for automotive,
for log-sorting yards in Canada. port, and intermodal facilities in the U.S.

Early 1980s: 2000s:

US Army Corps of Engineers RCC pavements gain popularity for
begins researching and construct- constructing low- to moderate-traffic
ing RCC pavements at military streets and secondary highways.

facilities in the U.S.




RCC'’s Multiple Personalities

Concrete

e rigid pavement Roller-Compacted
=\ Concrete

o strength tests 7

Asphalt

® paver
e rollers



% Total Weight

60

50

&
o

30

20

10

RCC Mix Design Vs. Traditional

Achieves Similar or Better Engineering Properties Than Conventional Concrete

Typical Mix Design

Typical Engineering Conventional
Properties (psi)
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Conventional Concrete RCC

Cement+ FA Coarse Agg Fine Agg

[0 Conventional Concrete

M Roller Compacted Concrete
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Photos: CP Tech Center, PCA, lowa State University — Guide for Roller-Compacted Concrete Pavements



RCC Placing Equipment | =~y

High Density Pavers




Recommended Batching System -
A Continuous Pugmill Mixer

Pugmill Production
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continuous mixing plant




QA / QC Process

Moisture & Density Compressive Strength

Photos: CP Tech Center, PCA, lowa State University — Guide for Roller-Compacted Concrete Pavements



Curing & Saw Cutting Improves Performance

Saw Cut & Fill Joints (Where Necessary)




What Does RCC Look Like?




Diamond Grinding

Diamond
Grinding

Benefits




Joint Layout Is Crucial To Performance
BAD Jointing Practices




Joint Layout Is Crucial To Performance
Good Jointing Practices
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Roseville’s Challenge

= Street maintenance funding Is a
challenge

= Roseville’s Funding sources:
= State Gas Tax < Largest
= Utility Impact Reimbursements =&
= Transportation Development Act =
- Federal Gas Tax |

= State Gas Tax distributed by lane
miles and population

= Gas Tax unchanged since 1993
while costs have tripled



Roseville’s Challenge

Maintenance Funding

Available

= Roseville — 1,000 lane miles of asphalt roadway
= Need to maintain 100 lane miles/year — $8.5 million

= City averages $4.4 million/year available for
roadway maintenance - about half of what is needed



The Research




The Research
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The Research

RCC/AC Engineering Cost Estimates for Pleasant
Grove
50-yr. Lifecycle
Option Construct Maint. Cost
RCC over )
cement-treated | $914,186 | S$490,000 | $1,404,186
subgrade :%‘0
Asphalt over Qf
cement-treated |$1,254,962| $785,840 | $2,040,802
subgrade N




The Research
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The Research
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The Research
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What is It?

age, =
™ l ' tl I I tl e S « Roller Compacted Concrete (RCC) is a relatively dry
concrete mix that is installed with a paving machine and

then rolled, just like asphalt

« Transportation Commission poores= B

than conventional concrete and very competitive with

City Council — three tim
u Ity O u n CI t ree tl eS = RCCis generally 4" to 10" thick, installed in a single lift, and /
does not contain any reinforcing steel Fé

« The City of Roseville requested a cost analysis from both a Arterial ROC

n H | C ko ry P u bl | C M e etl n g roatway contractor and an indepandent consultant Both

concurred that the RCC construction costs are about the same or lower than asphalt concrete (AC) costs for new roads.

= = RCC/AC Cost Comparison for Pleasant Grove RCC/AC Cost Comparison for Westpark Phase 4 Residential
| | OCIa I I le Ia {about ¥ mile In length) {about % mile In length)
. Construction | So4w.Maint | Lifecyde Cost - Construction | So-r Maint. | Lifecyde Cost
2 CostEstimate | CostEstimate | Estimate e Cost Estimate | Cost Estimate | Estimate
- " Asphalt concrete
acomceet | smams singon | 51404186 overcement- | 5102519 715382 sa1gsn
i treated subgrada
RCC over . . . ROC over cement- i M .
F u t u re soqmeguebue $1156673 5450000 51646673 trested subgrads 5233940 $160,183 $384123
Asphalt conceta Asphalt concrete
Over cament 41,254,562 S7ES,B40 £2,040,802 Over agregate Sa4507 5215352 5455995
- - subgrada base
« City Council — awar —
aver :-jgu;g;gale $1,508,170 S7ESBAD 52,285,010 a;gleE:ts - 5255857 $160,163 $416,080

| P j t T The Chall
ro e C O u r  — . T?e Cit:"n::t?i‘"!s about 1,000 lane miles of asphalt
. . roadwa
| C Ity C O u n C I I - N O C o . 3ropE':5 phalt preventative maintenance requires
e maintaining 100 lane miles per year at a cost of about
o 485 million
= City Standard workshops
- . L . .\-‘a"jntena nce funds generally come from the Gas Tax
paid at the pum)
" Clty CO u n CI I - Stan d ard « (Gas Tax is distributed to local government based on road lane miles and :0:|uation
adoption B -

tanllahie

- The City has on average $4.4 million per year available
for roadway maintenance—about half of what is needed




How To Perform A Utility Repair

Un - Doweled

— Saw cut T/4

l |
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Roller Compacted Concrete (RCC)

Simulated photo of Hickory Street with roller compacted
Hickory Street with current asphalt surface concrete

Pilot Project

The City of Roseville is beginning the design phase of a roadway reconstruction project testing a new paving material called Roller
Compacted Concrete (RCC). Hickory Street, from Church to Oakiand, has been identified as an ideal candidate to test this new
pavement. The current failing asphalt roadway will be replaced with a new concrete surface. Work is planned for spring/summer 2017.



Pilot Project

« Complete reconstruction [ il e LU L st i
of three sections of failed | |
road — Washington,
Atkinson/Denio, Hickory

= Three differing road
types — arterial, collector,
residential

Qi‘-'} RY 8T
¢

= Three different finishes —
natural, diamond grind,
troweled




Pilot Project




Pilot Project
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Pilot Project
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Pilot Project
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Pilot Project

JOINT (TYP) B

NOTES:
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Pilot Project
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Pilot Project

Roller Compacted Concrete Pilot Project

. . . 42-2.01A GRIND EXISTING CONCRETE 78
Public Works - En gineering 42-2.01B DISPOSAL OF PORTLAND CEMENT CONCRETE (PCC) PAVEMENT GROOVING AND GRINDING RESIDUES ...79
SECTION 43 ROLLER COMPACTED CONCRETE PAVEMENT .....ccoovummsrumssssassssessssens 83

43-1GENERAL
43-1.01SCOPE
43-1-.02 RCC - DESCRIPTION
43-1  REFERENCED SPECIFICATIONS, CODES, STANDARDS AND GEOTECHNICAL REPORT:

43-1.01 AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)
43-1.02 AMERICAN CONCRETE INSTITUTE
43-1.03 SOILS REPORT

43-1.04  SUBMITTALS 85
43-2  PRODUCTS 87
43-201 MATERIALS FORRCC 87

43-3.01A GENERAL 8

43-3.01B PORTLAND CEMENT. 8
43-3.01C BLENDED HYDRAULIC CEMENT. 7
43-3.01D SUPPLEMENTARY CEMENTING MATERIAL 87
43-3.01E MiNIMuM CONTENT OF CEMENTING MATERIAL 88
43-3.01F AGGREGATE! 88
43-3.01G CHEMICAL ADMIXTURE: 9
s 43-3.01H WATER 9
. — 43-3.011 CurING COMPOUND 90
43-3.01) JOINT SEALANTS AND FILLER! 90

434 EXECUTION

43-4.01 REQUIREMENTS FOR RCC AND DEVELOPMENT OF PRODUCTION RCC Mix
43-4.01AREQUIREMENTS FOR RCC
43-4.018 PRECONSTRUCTION LABORATORY MIX DESIGN STUDIES
43-4.01C FIELD EVALUATION OF PRODUCTION MIX
43-4.02 RCC PRODUCTION AND DELIVERY
43-4.02A STORAGE OF MATERIALS
43-4.02B BATCHING, MIXING AND TRANSPORTING OF RCC
43-4.02C GENERAL REQUIREMENTS
43-4.02D ACCURACY OF BATCHING, TOLERANCES 9
’ 43-4.02E CHANGE OF MATERIAL SOURCE
43-4.02F PREPARATION OF SUBGRADE/SUBBASE
43-4.02G PAVEMENT TEST SECTION
/ 43-4.02H PLACEMENT
43-4.02l COMPACTION
43-4.02) FORMATION OF JOINTS
43-4.03 CURING
43-4.04 CONTRACTOR’S QUALITY CONTROL
43-4.04AQUALITY CONTROL
43-4.05 QUALITY ASSURANCE AND ACCEPTANCE CRITERI
43-4.05AGENERAL
43-4.05B THICKNESS REQUIREMENTS
43-4.05C DEFECTIVE AREA CORRECTION FOR PAVEMENT THICKNESS

)
—
311 Vemon Street » Rosevile, CA 95676 - 2649 q 43-4.05D DENSITY REQUIREMENTS.
o oo s feg aeariid ROSEVYILLE 434,05 STRENGTH REQUIREMENTS
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Item No.

43
44
45
46
53
54
55
56
57
58
59

Item

Surface Mounted Channelizer

Object Marker (Type Q)

Pedestrian Barricade

Tape Pavement Striping and Markings and Pavement Markers
Wood Mulch

Signal Modification (Foothills Blvd and Denio Loop)

Signal Modification (Washington Blvd and Pleasant Grove Blvd)
Signal Modification (Washington Blvd and Hallissy Dr)

Signal Modification (Washington Blvd and Roseville Pkwy)
Signal Intercennect System

Signal Modification (Stage Construction)

Contractor's Acknowledgement of Addendum #

RCC Superintendent Name and Company (Resume to be included as part of the Bid Submittal):
High Density Paver Model Number and Owner Infoermaiton:

Twin Shaft Pugmill Model Number and Cwner Information:

Pilot Project

Unit

EA
EA
EA
LS
CY
LS

LS
LS
LS
LS

Estimated
Quantity

15
10

5
1

250

O N Y

Item Price Subtotal
Total
INITIAL DATE




Pilot Project

5-1.06 SUPERINTENDENCE
In addition to Section 5-1.06 of the State Standard Specifications, the following apply:

As part of the bid package and prior to Project award, the prime contractor must have
on their payroll, or be under contract with, either a consultant or subcontractor that
will provide a RCC Superintendent for the project and provide documentation of such
agreement. The RCC Superintendent shall be present at the job site during all items
relating to Roller Compacted Concrete. Additionally, the contractor shall submit, as
part of the bid package, the RCC Superintendent’s resume. At a minimum, the RCC
Superintendent’s resume shall include the following:

« RCC Superintendent must have experience with the equipment required of the work
including pugmills and high density pavers.

« RCC Superintendent must have a minimum of 3 years RCC Pavement experience.

« RCC Superintendent must have completed at least 3 RCC pavement projects with
a minimum of 2,000 CY each using the required equipment.

* Three (3) RCC project references, including photographs that are representative of
the projects, must be included.

* Prime Contractor or RCC Superintendent must have completed at least 5 public
roadway projects that included asphalt, PCC and/or RSC paving. Project references
are required including photographs that are representative of the projects.



Pilot Project

As part of their duties, the RCC Superintendent will be required to perform the
following items:

« RCC Superintendent must submit and conduct a City approved pre-construction
RCC training program agenda and trainer for both contractor and City staff
involved with the RCC portion of the project.

« RCC Superintendent must oversee the prime contractor or subcontractor perform
at least one (1) 1,500 SY RCC paving test section specific to this project prior to
paving. This can be inclusive of the test sections required elsewhere in these
specifications.

The Engineer has sole discretion to approve or reject the RCC Superintendent. If the
proposed RCC superintendent is rejected, the contractor has three (3) business days
to submit another RCC Superintendent for consideration by the Engineer.



Pilot Project

Washington RCC/AC Using 2016 Bid Results
Location Total Cost Cost/SF
8” HMA, 15” CTB, Cut
’ ’ 202 7.02
and Export >3,558,20 20
RCC, PCC, CTB,
Diamond Grind, Cut S2,873,348 S5.67
and Export
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= Rebid this winter

= Advertise nationwide

= Begin constructionin | T

SEEL | o

= Start at Atkinson/Denio, then Hickory, and
finally Washington when school is out for
the summer
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Resources:
RCC Pavement Council
Cemex
National Concrete Pavement Technology Center
Portland Cement Association
American Concrete Pavement Association
Lawrence Berkeley National Laboratories
MIT Concrete Sustainability Hub
Caltrans







	Emerging Concrete Pavement Solutions�Roller Compacted Concrete (RCC)
	Outline:
	Definition
	Roller Compacted Concrete (RCC) History:��
	RCC’s Multiple Personalities
	Slide Number 6
	RCC Placing Equipment
	Slide Number 8
	QA / QC Process
	Curing & Saw Cutting Improves Performance
	Slide Number 11
	Diamond Grinding 
	Slide Number 13
	Slide Number 14
	Roseville’s Challenge
	Roseville’s Challenge
	The Research�
	The Research
	The Research
	The Research
	The Research
	Slide Number 22
	The Research�
	The Research�
	Slide Number 25
	Outreach
	How To Perform A Utility Repair�Un - Doweled
	Outreach
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Pilot Project
	Slide Number 43

