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THE PEM INITIATIVE

• A partnership of agency and industry to

✓ Understand what makes concrete “good”
✓ Specify the critical properties and test for them
✓ Design the paving mixtures to meet those 

specifications



RESPONDING TO A NEED



OUR CHALLENGE

•Today’s concrete paving 
specifications need to be built upon 
engineering properties that directly 
relate to good field performance.  
With the recent advancements in 
research knowledge on failure 
mechanisms, and the paralleled 
development of better tests, this is 
possible. 



A MODERNIZED SPECIFICATION

✓ Require the things that matter
✓ Measure them at the right time

✓ Develop test methods
✓ Develop a “Guide Specification”  (AASHTO’s PP-84)
✓ Develop tools to proportion mixtures

✓ Conduct Shadow evaluations

✓ Later
➢Guide/monitor Pilot projects
➢Develop PWL models
➢Guide in developing Q/C Programs



A SPECIFICATION THAT CONSIDERS:

➢Transport properties (everywhere)
➢Aggregate stability (everywhere)
➢Strength (everywhere)
➢Cold weather resistance (cold locations)
➢Shrinkage (dry locations)
➢Workability (everywhere)



TEST METHODS
• Tests for those critical properties:

➢VKelly (Workability)
➢Box   (Workability)
➢Resistivity / Formation factor (Transport)
➢Bucket / Sorptivity
➢Dual ring  (Shrinkage)
➢SAM  (Cold Weather Resistance)



STANDARD PRACTICE FOR 
DEVELOPING PERFORMANCE 
ENGINEERED CONCRETE 
PAVEMENT MIXTURES
(PP 84-17)
• Standard Practice –

guidance for FHWA-State 
DOTs-Industry

• A dynamic “work-in-
progress” that initiates 
our endeavor to embrace 
Performance Engineered 
Mixtures 





A TRANSPORTATION 
POOLED FUND PROJECT

PERFORMANCE ENGINEERED 
CONCRETE PAVING MIXTURES (PEM)



THE PEM/TPF 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
(January 2018)



The Team

• FHWA - Gina Ahlstrom, Mike Praul

• Researchers – Jason Weiss, Tyler Ley

• Consultants – Tom VanDam, Cecil Jones

• CP Tech – Peter Taylor, Gordon Smith, 

John Cunningham

Diversified 
Engineering 
Services, Inc



Quality  in  the  Concrete  Paving  Process

PP 84 IMPLEMENTATION INCENTIVE 
FUNDS



SCOPE OF WORK

• Task 1 – Implementing what we know

• Task 2 – Performance Monitoring and 
Specification Refinement

• Task 3 – Measuring and Relating Early 
Age Concrete Properties to Performance.



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
• Quality control  plan guidance (w FHWA)



NOTES FROM THE 2018 PEM TAC 
MEETING - Chicago

• Optimism for improvement of concrete performance by all.

• Recognition that testing methods need to be studied for 
reliability: precision and bias, certification

• Further discussion of acceptance/prequalification tests.

• Significant interest by participating states – FHWA will be 
in CO, IA and MN this paving season.

• Further work on the PP-84 Guide Spec ahead, based on 
shadow testing experience.  



A WEBSITE DEDICATED TO 
PERFORMANCE ENGINEERED MIXTURES 

FOR CONCRETE PAVEMENTS

• PEM Publications
• One sheet test descriptions
• Videos showing each test method
• Progress Updates
• Calendar of Open Houses/Demos



Visit the PEM 
website:
www.cptechcenter.org/PEM
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PEM –DELIVERING CONCRETE TO 
SURVIVE THE ENVIRONMENT

• The framework is in place
• Now we focus on the details and participation
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