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RRecycled ecycled CConcrete oncrete AAggregate (ggregate (RCARCA))
vs.vs.

CCrushed rushed RReturned eturned CConcrete Aggregate (oncrete Aggregate (CRCCRC AggAgg))

#1. Code Allows Crushed #1. Code Allows Crushed 
Cement Aggregate (ASTM C33)Cement Aggregate (ASTM C33)

Recycled Concrete Aggregate Recycled Concrete Aggregate 
(RCA):(RCA):

–– Any Old ConcreteAny Old Concrete

–– Potential Potential 
ContaminatesContaminates

Crushed Returned Concrete Crushed Returned Concrete 
Aggregate (CRC Aggregate (CRC AggAgg):):

–– Know SourceKnow Source

–– 5% Returned5% Returned

–– 30 Million Tons 30 Million Tons 
Potential RecyclingPotential Recycling

–– Met Original ASTM Met Original ASTM 
C33C33

–– No ContaminatesNo Contaminates

–– Substantial TestingSubstantial Testing
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Crushed Returned Crushed Returned 
Aggregate Pro'sAggregate Pro's

Allowed by ASTM C33Allowed by ASTM C33

Documented Documented 
Performance HistoryPerformance History

Europe uses 20%Europe uses 20%

US Federal Projects US Federal Projects 
using 25%using 25%
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Crushed Returned Crushed Returned 
Concrete Aggregate Con'sConcrete Aggregate Con's

W/ Cement Paste:W/ Cement Paste:

–– More CreepMore Creep

–– Lower Elastic ModulusLower Elastic Modulus

–– Some Alkali Silica Some Alkali Silica 
ReactivityReactivity

–– Reduced FreezeReduced Freeze--Thaw Thaw 
ResistanceResistance

–– Slightly lower StrengthSlightly lower Strength

–– Few Industry StandardsFew Industry Standards

Mitigation:Mitigation:

–– Slag and Fly AshSlag and Fly Ash

–– Low Low w/cw/c RatiosRatios

–– AdmixturesAdmixtures

–– Partial Substitution Partial Substitution 
Slag
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CONCLUSIONCONCLUSION

Slag and Fly Ash Generally Improve ConcreteSlag and Fly Ash Generally Improve Concrete

Crushed Returned Concrete Aggregate:Crushed Returned Concrete Aggregate:

–– Meets CodeMeets Code

–– Use with CautionUse with Caution

–– Mitigate if necessaryMitigate if necessary

–– Need Better StandardsNeed Better Standards

Collaborate with Ready Mix ProducerCollaborate with Ready Mix Producer

Do your Research and Use Good JudgmentDo your Research and Use Good Judgment

These Materials can:These Materials can:

–– Perform WellPerform Well

–– AvailableAvailable

–– Substantial Environmental BenefitsSubstantial Environmental Benefits



Recognition and Support ofRecognition and Support of 
Green Concrete Companiesp

Robert Garbini, PE
President,,

National Ready Mixed 
Concrete Association



Vision of Sustainability and the 
Ready Mixed Concrete Industry

The vision of the ready mixed concrete industry y y
is to transform the built environment by 
improving the way concrete is manufactured and 
used in order to achieve an optimum balanceused in order to achieve an optimum balance 
among environmental, social and economic 
conditions.

WWW. NRMCA.ORG
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NRMCA Environmental Initiatives

Plant Sustainability Guide
Annual Environmental Excellence AwardsAnnual Environmental Excellence Awards
Environmental Webinars
Environmental Publications and Videos
Memo of Agreement with EPA
Green-Star Plant Certification program

WWW. NRMCA.ORG
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Plant Certification Developed by the 
NRMCA Environmental Task Group.

Collaboration with the USCollaboration with the US 
Environmental Protection Agency

The Green-Star Program utilizes an 
Environmental Management SystemEnvironmental Management System 
based on the Plan-Do-Check-Act 
model of continual improvement.

WWW. NRMCA.ORGNRMCA Green-Star Accredited Auditor 
Webinar 4



NRMCA Green-Star Facility 
Components

Perform a baseline environmental assessment
Self-evaluation program to gauge regulatory compliance and 
operational status
Company Environmental Policyp y y
Comprehensive environmental training program
Public outreach program
Water Quality ManagementWater Quality Management
Air Quality Management 
Hazardous Materials Management
Solid Materials Management
Community Issues (noise and aesthetics)
Sustainability 

WWW. NRMCA.ORGNRMCA Green-Star Accredited Auditor 
Webinar 5
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Sustainable Concrete Plant Guidelines

Goal:Goal: 
Provide RM producers a means to demonstrate 
excellence in the area of sustainable 
d l tdevelopment. 
Quantify outstanding performance in categories 
which support sustainable development.which support sustainable development.

Waste
Water
Air
Energy
Product

WWW. NRMCA.ORG

Product



Facilities

Recognizing the First Green-Star Plant inRecognizing the First Green Star Plant in 
California!

Bode Concrete, LLC
San Francisco, CA

WWW. NRMCA.ORG




