
PERFORMANCE ENGINEERED 

CONCRETE PAVING MIXTURES 

(PEM)

Delivering concrete to survive the environment



WHAT IS THIS ALL ABOUT?

• Performance – choosing what we need

• Engineered – delivering what is needed

• Mixtures – focus on the mixture, for now



THE PEM INITIATIVE

• A program to:

 Understand what makes concrete “good”

 Specify the critical properties and test for them

 Prepare the mixtures to meet those 

specifications



MODERNIZING  CONCRETE 

PAVEMENT SPECIFICATIONS

• Require the things that matter

• Measure them at the right time

• Develop test methods

• Develop “Guide Specification”  (AASHTO’s PP-84)

• Develop tools to proportion mixtures

• Conduct Shadow evaluations

• Later

 Guide/monitor Pilot projects

 Develop PWL models

 Guide in Q/C Programs



STANDARD PRACTICE FOR DEVELOPING 

PERFORMANCE ENGINEERED CONCRETE 

PAVEMENT MIXTURES

(PP 84-17)

• Guidance for FHWA-State DOTs-Industry

• A “work-in-progress”



DEFINING THE THINGS THAT 

MATTER

• Transport properties (everywhere)

• Aggregate stability (everywhere)

• Strength (everywhere)

• Cold weather resistance (cold locations)

 De-icer resistance

• Shrinkage (dry locations)

• Workability (everywhere)



IMPLEMENTING TEST METHODS

• Tests for those critical properties

 Resistivity / Formation Factor (Transport)

 Oxychloride formation (LTDSC)

 SAM (Cold Weather Resistance)

 Box (Workability)

 VKelly (Workability)

 Sorptivity



QUALITY CONTROL

• Requires an approved QC Plan

– Testing targets, frequency, and action limits

– Equipment and construction inspection

• Requires QC testing and control charts

– Unit weight

– Air content/SAM

– Water content

– Formation Factor (via Surface Resistivity)

– Strength
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POOLED FUND OBJECTIVES

• Investigate ruggedness of test methods and 

appropriate limits

• Collect data for lifetime modeling

• Educate users about the specification and test 

methods

• Help agencies select what approaches they 

want to take



SCOPE OF WORK

• Task 1 – Implementing what we know

• Task 2 – Performance Monitoring and 

Specification/Test Refinement

• Task 3 – Measuring and Relating Early Age 

Concrete Properties to Performance.



THE PARTNERS

• Federal Highway Administration (FHWA)

• State Departments of Transportation (DOTs)

• Industry  (ACPA-PCA-NRMCA-SCA-Others)



PEM POOLED FUND PARTICIPANTS

TPF-5(368)

15 States + FHWA & Industry 



THE TEAM

• FHWA - Gina Ahlstrom, Mike Praul

• Researchers – Jason Weiss, Tyler Ley

• Consultants – Tom VanDam, Cecil Jones

• Administration – Peter Taylor, Gordon Smith

Diversified Engineering Services, Inc.



IMPLEMENTATION

Implementation PPTs Prepare slides for workshops and webinars 

Webinars Prepare overview of the PEM specification 

Spec support Guide states in use of the spec 

Test support Demo at NC2 

Guidance documents online including videos 

On-call service 

Shadow Project 
Support 

Executive Level briefing  

Project level education 

Assist field staff with test methods on site with mobile labs 

 



PROTOCOL FOR PEM SHADOW 

PROJECTS

• DOT Executive briefing

• Specification review 

• Workshop for DOT office staff

• Construction, demonstrate tests, collect data, train field 

staff

• Review data and report findings / recommendations

• Ongoing data collection

• Data processing and storage

• Ongoing specification support



MONITORING & TEST REFINEMENT

Monitoring Data protocol Set up database 

Database Collect and publish field data and pavement performance 

LTTP Mine existing data  

Update AASHTO Annual update and revise specification 

Test 
Refinement 

Transport Develop / improve test method 

Thermodynamics Develop / improve test method 

Water movement Develop / improve test method 

Water content Develop / improve test method 

Constructibility Review constructibility  

 



MEASUREMENT & PERFORMANCE

• Accelerated test methods for transport properties

– Formation factor

– Time to critical saturation

• Thermodynamic model for transport

– Linked to performance

• Moisture movement model

• Rapid method for w/c ratio or water content

• V-Kelly test method and calibration



FHWA IMPLEMENTATION 

INCENTIVE FUNDS

• Available to pooled fund participating states

• $40,000 for two or more new tests in the mix 

design/approval process (shadow testing acceptable)

• $20,000 for one or more new tests in the acceptance 

process (shadow testing acceptable)

• $20,000 for requiring an “enhanced” QC Plan from the 

contractor

• $20,000 for requiring the use of control charts

• Report required within 4 months of construction

• National announcement through Divisions soon









WHAT DO WE GET?

• Concrete that delivers what is needed

– Efficiently

• Cost

• Environmental impact

– Reliably

• “Quality”



WHAT DO WE NEED?

• Join the Pooled Fund

• Talk to us about your specification

• Allow us to train your staff and demonstrate the 

tools

• Shadow a project


