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CRCP National Review

« CRCP 101

« CRSI-FHWA - DOTs

 Future Initiatives
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Who is CRSI

CRSI, Schaumburg, IL

« Started in 1924

« Schaumburg, IL and 6 Regional Offices

« Mission: Educational, promotional, government relations

 Members: Reinforcing steel producers, fabricators,

distributors, placers, supplier, epoxy coaters

* Professionals: designers, engineers, contractors
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CRCP 101

History
Benefits
Design
Construction

Performance
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CRCP National Review

» Continuously reinforced concrete pavement
IS a viable pavement option that provides
long term pavement performance with low
maintenance during its operational life at

competitive whole life costs.
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CRCP 101

Why CRCP?

Extended life pavement option
High traffic volumes

Minimal maintenance

Smooth ride

Quiet ride

Overlay friendly: asphalt or pcc
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CRCP 101

Challenges

* Initial cost

« DOT knowledge and experience

« Contractor knowledge and experience
* Local technical support

“We did one of those once.”
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CRCP 101

Concrete slab

Steel reinforcement bars

No man-made “joints”




CRCP 101

« 1921: History begins (VA)

* 1940’s: Experimental sections
« 1970’s: 35 States

* Mileage: >28,000 miles US

« TX, IL, OK, VA, SD, OR, LA

« Belgium, Korea, Netherlands
 Upcoming: CA (?)




Concrete Pavement

(Jointed Pavement w/Dowels)
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Concrete Pavement

(Continuously Reinforced)

Crack Spacing
3-7 ft

T

« Highest Performer IF designed/built properly




CRCP

Jointed Pavement Principles

Concrete slab wants to crack

Typically, transverse cracks occur from 12-20° _
Typically, transverse cracks open up about 7 -
Solution: Saw cut pavement BEFORE it cracks [ ¢

CRC Pavement Principle

« Concrete slab wants to crack

« With steel, transverse crack spacing occurs fro
» With steel, transverse crack widths remains very tight
« Solution: Let it happen!!




CRCP 101

Design x-Section
« Slab: 10-15 inches

« Base
—  Stable and non-erodible
—  Dense graded asphalt, 1-4"
—  Cement-treated base, 6-8”" and/or
— Aggregate subbase, 6-8”
o« Steel
— 0.6 t0 0.85 by % volume

—  Mid-depth or 3.5" below the top
—  #5/#6 deformed bars, Grade 60

. Sustainable




CRCP 101

Typical

Longitudinal
Joint

Crack Spacing
3-7

Steel Reinforcement
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CRCP 101

Steel Facts

9" CRCP =93 Tons per Lane Mile

10" CRCP =104 Tons per Lane Mile

11" CRCP = 110 Tons per Lane Mile

12" CRCP = 118 Tons per Lane Mile

(26-35 pounds per square yard)

Note: 41-55 pounds per sq yd for cement
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CRCP 101

Design Sequence (M-E Guide)

« Select Trial Design

 Set Performance Criteria / Reliability
— Punchouts and IRl

 (Calculate crack width, load transfer, stress,

damage, etc

 Check / adjust Trial Design
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CRCP 101

Design - Performance Insights

« Crack spacing: between 3 and 7-ft
« Crack width: narrow, 0.02", measured at slab top

« Maximum steel stress during cold weather must
remain well below yield strength so as not to result
In an excessive widening of cracks.

« Crack load transfer efficiency: stay very high
over design life

Key: geometry, materials, climate dependent
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CRCP 201

Factors Affecting Crack Width

Temperaturea, = o AT L (unrestrained)

— Daily and seasonal variations
— Max drop in temperature (crack formation)
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Drying shrinkage o s
— Non-uniform in depth ="t
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— Specially important at early age Others:

Subbase friction
DO

— Opposes movement — —
— Depends on subbase material

Bond-slip

— Bond-slip zone near crack’s face
— Bond stress in the bond-slip zone is complex

— Reinforcement steel (amount and depth)

Concrete aggregate type
Moisture gradient
Construction season

Method of concrete
curing
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CRCP 401

M-EPDG Crack Width Model

 Crack Width model for CRCP

Mechanistic-Empirical Pavement Design Guide

Drying shrinkage _ .
Temperature drop . - —) +—f
Restraints i

Base friction
Curling (thermal and moisture)

Steel reinforcement
CRSI
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CRCP 101

Design - Final Thoughts

. It is fair to say that the states that build CRCP on a relatively routine
basis use a combination of design approaches, but do rely on
experience and performance in the field.

. While theoretical design approach will generally work, it is important
that those desiring to build CRCP for the first time (or in a long time)
talk with experts in the field to gather opinions and to look at
possible alternatives to a base design.

. CRCP design is about same as any other pavement type,
concrete or asphalt. When done right, it will provide a long-lasting
solution for many years.
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CRCP 101

Construction

» Concrete Materials

* Support — Foundation System
» Steel Placement

» Concrete Mixture

» Concrete Placement

» Texturing and Cure
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CRCP

Materials

i B I
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CRCP 101
Support System

CRSI

R
Normal
Asphalt

Aggregate




CRCP 101

Steel Placement
CRCP

Transverse (nigue
Chairs/Steel

60’, Bundled
No Kinks/Bends




CRCP 101

Steel Placement CRCP

Unique

End Restra 1t

Bar Splices




CRCP 101

Concrete Mixture

« Similar to JPCP
— Strength, stiffness
« Aggregate
— Max Size to Steel Spacing
— Coefficient of Thermal Exp
- Durability
— Aggregate durability

— Compatible materials
— Adequate air void system




CRCP 101

Concrete Placement
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CRCP 101

Concrete Placement

CRCP
Normal

Finishing

CRCE  Consolidation
Normal




CRCP 101

Concrete Placement Norrol
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CRCP 101

Concrete Placement  czcr

Unique

nd Treatment

Construction

Joints




CRCP Performance Keys

Proper selection of edge support, base support
& drainage design

Proper aggregate type & steel content = tight
crack width & great load transfer

Adequate cover & quality concrete over steel

Proper finishing & consolidation, adequate
curing

Proper care at construction joints, end terminals
Proper timing of longitudinal joint construction
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CRCP

Supporters say:

— Exceptional service life
 TX, IL, OK, VA, GA, OR

» Belgium, Korea, Australia, UK
— Minimal maintenance

— Easily overlaid with concrete (or asphalt)
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CRSI - FHWA Agreement

Organize / Conduct Expert Task Group
Complete three manuals
Organize / Conduct workshops

Develop technology transfer elements
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CRSI - FHWA Agreement

= Organize / Conduct Expert Task Group
= Three meetings to date plus open house
= CA, OK, VA, GA, TX, IL
= Academia, Industry, and FHWA

P



CRSI - FHWA Agreement

Develop key technology transfer elements

Deve
Deve
Deve

Deve

op web site
op cost brochure / flyer
op a long life brochure / flyer

op broad interest newsletter
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CRSI-FHWA Agreement

» Dedicated CRCP Website
— Bibliography of key papers
— FTP site for manuals
— Case studies
— Key people in the industry
— Brief on major studies underway
— ME Design Guide status update
— Education and outreach
— Research agenda
— Communication system (list serve, blog, etc.)
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f; e e T D D P W ehsite - Windows Internet Explorer provided by Comcast

To avoid thiz stamp,pleaze
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Subsoibe to the CRCP e-Communication. @ MEMBERS OHNLY

About CRCP

e-Communication

Research & Technology
The Concrete Reinforcing Steel Insitute
(CR3I), in cooperation with the Federal

@
®
®
E FHWA-CRSI ETG
)
o
®

Links Highway Administration (FHWA), is i
sponsaring this wehsite aimed at informing &

User Forum pavement engineers, Managers, OWners,

Contacts contractors and academia on issues related
to continuously reinforced concrete '
pavement (CRCP).

This wehsite highlights current events,
angoing research, training opportunities
and news we think will be of interest to the
pavement community. Please send us your
comments, articles, and suggestions. We
look forward to an energy-filled, two-way
communication on CRCP.

www.crcpavement.org

|



http://www.crcpavement.org/

CRSI-FHWA Agreement

Keys to the Future
« Better Understanding of Whole Life Costs

— Discount Rate

» Better Understanding of Long Term Performance

— More Case Studies

« Research / Technology / Training Agenda
— CP Road Map

» Cooperation with industry partners
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CRCP National Review

» Continuously reinforced concrete pavement
IS a viable pavement option that provides
long term pavement performance with low
maintenance during its operational life at

competitive whole life costs.
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CRCP

On behalf of CRSI

Thank you
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