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Mobile Concrete 
Technology 

Center
ØFunded by the Accelerated 

Implementation and Deployment of 
Pavement Technologies Program

ØUnique
ØProgram evolves to meet stakeholder 

needs
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MCTC Program Mission

ØImplement new & under-used concrete 
technologies

ØDemonstrate benefits of performance 
specifications in both agency quality assurance 
(QA) programs & industry quality control (QC) 
applications 

ØAdvance States’ concrete programs
ØSpecification review
ØTechnical assistance
ØTraining
ØTroubleshooting

ØBetter concrete
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Program Activities

ØField visits to active construction 
projects

ØQuality in the Concrete Paving Process 
workshops

ØEquipment Loan Program

ØTechnical assistance/specification 
reviews

ØConferences/Open houses
ØSupport TFHRC and other research

ØPublications to promote the FHWA 
concrete program and advance 
concrete technology4
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MCTC Field Visits (since 2008)
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Quality in the Concrete Paving Process Workshop

ØTwo-day workshop on 
concrete materials and 
construction
ØBuilds off data and 
observations from field 
visit and specification 
review
ØAgency and industry 
participation (50/50)
ØGoal:  Action plan
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Caltrans Success Story
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Equipment Loan Program

ØAgencies or industry can borrow MCTC equipment
ØMCTC staff will provide training, if interested
ØContact me/Jagan if interested

Use of PEM/PP 84 (AASHTO R101) is not a Federal requirement.
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“Live From the MCTC” Training/Workshops

ØSuper Air Meter (SAM)
ØSurface/Bulk Resistivity
ØMaturity
ØBox Test/V-Kelly
ØSemi-adiabatic calorimeter
ØPhoenix (fresh water 

content)
ØPulse Induction Technology    

(MIT-SCAN-T3)
ØMIT-DOWEL-SCAN
ØHIPERPAV®
ØOptimized Gradation 

software
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MCTC Virtual Sessions (2020-2021)
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Technology Tour Across Ohio 
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College Program

ØPractical 
Applications of 
Quality Control

ØConcrete Testing 
Technologies

ØFHWA Mobile 
Concrete 
Technology Center 
and Performance 
Engineered Mixtures

12
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College Program

ØVirginia Military Institute
ØOhio State University
ØOhio Northern University
ØCase Western Reserve
ØClarkson University
ØRensselaer Polytechnic 

Institute
ØUniversity of Connecticut

ØCleveland State University
ØAuburn University
ØMiddle Tennessee State
ØUniversity of Nebraska

Completed Planning
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One Pager Series

ØUse MCTC data and experiences 
ØNarrowly focused
ØMeant to stir interest and point reader to resources

Ø 1st: Cement content

Ø 2nd: Optimized Mix Design

Ø 3rd: Cores vs. Cylinders

Ø 4th: NDT Pavement Thickness

Ø 5th: Tining/Surface Texture

Ø 6th: Surface Resistivity Test

Ø 7th: Maturity

 www.fhwa.dot.gov/pavement/concrete/trailer/reso
urces

8th:  Curing

9th:  SCM’s

10th:  Calorimetry

11th:  Workability

12th:  Air Entrainment

13th:  Stringless Paving

14th:  Water Reducing 
Admixtures
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Let’s Get To the 
Fun Stuff!  5 
Things To Make 
You Think
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1.  Optimized 
Gradation

16
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Performance Engineered Mixtures and Sustainability

ØPerformance-type specifications; 
eliminate mandatory minimum 
cement content requirements

ØOptimize aggregate gradation
ØUse supplementary cementitious 

materials
ØUse maturity to determine opening 

times
ØQuality control during production to 

provide more consistent concrete

Ways to Optimize Cement 
Content
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Optimized Gradation Tool

ØSpreadsheets available 
for structural or paving 
applications.

Sieve 
Size, in

Fine 1 
Agg

Fine 2 
Agg

Inter 
Agg

Coarse 
Agg

Combined 
%  Passing

2" 100 100 100 100
1.5" 100 100 93 99
1" 100 100 39 91

3/4" 100 98 5 85
1/2" 100 55 1 67
3/8" 100 33 1 58
No. 4 98 3 0 45
No.8 85 1 0 39

No.16 68 1 0 31
No.30 38 1 0 18
No.50 9 1 0 5
No.100 2 1 0 1
No.200 1 1 0 1

Weights
%'s 45% 40% 15% 100%

Wisconsin
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Too Coarse

Sieve 
Size, in

Fine 1 
Agg

Fine 2 
Agg

Inter 
Agg

Coarse 
Agg

%'s 30% 40% 30%

Wisconsin

20

30

40

50

020406080100

W
or

ka
bi

lit
y 

Fa
ct

or

Coarseness Factor

Wisconsin

I -
II - ideal

V - rocky 

III -

IV - too many 
fines

0

5

10

15

20

25

30

35

40

# 200# 100# 50 # 30 # 16 # 8 # 4 3/8 1/2 3/4 1 11/2 2

Pe
rc

en
t R

et
ai

ne
d

Sieve Size

Wisconsin

Fine Sand Coarse Sand

0

5

10

15

20

25

30

2 11/2 1 3/4 1/2 3/8 # 4 # 8 # 16# 30# 50 #
100

#
200

C
om

bi
ne

d 
%

 R
et

ai
ne

d

Sieve Size

8-18 Chart
Wisconsin

19

Too Fine
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Optimized?
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2.  Eliminate 
Slump Testing 
for Acceptance
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Changes in Slump Test

 100 Years ago   Today

           What has changed?
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Box Test and VKelly

24
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Phoenix vs. Microwave Water Content
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3.  56-day 
Testing

26

MCTC Data 
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Concrete Acceptance Practices

ØHow do we accept 
concrete?
ØSlump
ØStrength
ØTotal air
ØTemperature
ØThickness
ØRide

ØHow do we adjust price?
ØStrength

Lower Right Image: Pixabay
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The Great 28

ØWrong time

ØWrong 
cementitious 
system

ØImplications
ØCost
ØDurability
ØDeck Cracking

29

New specification
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4. PWL For 
Strength

31

PWL – Concrete Strength

32
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States With PWL Requirements

Ø28 Day Strengths
ØLower Variability
ØLower Average Strength

2000 4000 6000 8000 10000

MI 28

AZ 28

2000 4000 6000 8000 10000

MI 28

WA 28

33

States Without PWL requirements

Ø28 Day Strengths
ØHigher Variability
ØHigher Average Strength

2000 4000 6000 8000 10000

MI 28

AR 28

2000 4000 6000 8000 10000

MI 28

AL 28
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5.  Specify 
Quality Control

35

Better Assessment of Quality?

ØQC Info:  None

ØStrength

ØSlump

ØTotal Air

ØQC Info:
ØUnit weight
ØCalorimetry
ØWater content (Phoenix)

ØResistivity
ØStrength
ØSAM number*
ØBox/Float Test*

Option 1 Option 2

36
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New!

ØGuidance to leverage QC in agency specifications

ØModel QC Plans (format and language)

ØQC guidance for contractors 
ØEstablishing a QC program

ØEvaluating and improving an existing QC program
ØStatistical tools

ØAvailable on the National Concrete Pavement 
Technology Center website (https://bit.ly/3uurMJV)

ØTech Briefs and training

The report is disseminated under the sponsorship of the U.S. Department of Transportation in the interest 
of information exchange under Cooperative Agreement 693JJ31950004, Advancing Concrete Pavement 
Technology Solutions.  The U.S. Government assumes no liability for the use of the information.
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TAC Roster
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Questions?

Image Pixabay

Contact info:
Michael.Praul@dot.gov
207-458-8823
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https://bit.ly/3uurMJV
mailto:Michael.Praul@dot.gov

