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LTAP Research  
New Guidelines 2 Areas 

•!Concrete Pavement Construction 
–!Flatwork Specifications  

•!Concrete Pavement Rehabilitation 
–!MnDOT CPR Specifications - LV  



•! Developed for less agency inspection 
and greater contractor responsibility 

•! Intent is for more durable concrete 

•! Greater responsibility put on contractor 
for Quality Control 

Local Roads Concrete 
Flatwork Specifications 



•! Less Bid items for Designers 
•! Concrete Pavement to include all items 
•! Different Thickness  - 7 “ Concrete Pavement 

•! Current MnDOT system Example 
•! Dowels 
•! Steel 

Local Roads Concrete 
Flatwork Specifications 



Jointed Plain 

10 feet – 20 feet 

Plan 

Profile 

or 



Steel Will Be Incidental to 
Concrete Pavement Item 



Materials 
Use MnDOT Approved  

•! Cement 
•! Water 
•! Fine Aggregate 
•! Coarse 

Aggregate 
•! Admixtures 
•! Joint Sealers 



•! MnDOT is all  Prescriptive mixes 

•! Performance for Paving 

•! New Spec is all Performance 

Local Roads Concrete 
Flatwork Specifications 



•! Concrete Mix Design Performance 
•! Compressive Strength of 4000 psi at 28 days 
•! 400 lbs  Minimum Cement Content 
•! 658 lbs Maximum Cementitious Content 
•! Maximum W/C = 0.42 for Machine Placed 

Concrete 
•! Maximum W/C = 0.45 for Hand Placed 

Concrete 

Local Roads Concrete 
Flatwork Specifications 



Concrete Maturity History 

•! Nurse & Saul    1950 
•! Eden Expressway   1975 
•! ASTM      1987 
•! AASHTO     1995 
•! FHWA      1997 
•! NIST      2001 
•! ICC      2003 



Maturity Testing are Industry Standards: 

•! ASTM C 1074 – Standard Practice for 
Estimating Concrete Strength by the 
Maturity Method 

•! ASTM C 918 – Measuring Early Age 
Compressive Strength & Projecting Later 
Age Strength 

•! ACI Committee 318, Par 6.2 – Building 
Code Requirements for Structural 
Concrete 

•! ACI Committee 228, Par 2.7 – 
Nondestructive Committee 

•! ACI Committee 306, Par 6.4 – Cold 
Weather Committee 

•! OSHA Section 1926.752 & 1926.703 

•! FHWA   SA-97-105 



The Maturity Equipment 
Logger -“Intelligent Sensor”:!
Microprocessor!
Memory!
Temp. Sensor!
Battery!

Reader: 
Communicates 
with loggers!



Calibration of Your Mix Design 



Day 1 
Average 

Day 2 
Average 

Day 4 
Average 

Day 7 
Average Day 14 

Average 

Average 

Temperature-Time Factor for each break 

•! Calibration – Generating a calibration curve 



•!Application –  Embed Sensors 



3000!

2600 CH!

•! Application – Convert Maturity to Strength                  
    (apply the calibration curve) 

75% Design Strength!

Design Strength!

Targeting 75% Design Strength, based 
on in-place strength measurements, 
accelerates work flow significantly!!



•! Minimize surface defects by: 
•! Better & timely curing 

•! Curing Compound will be the same as 
being used on MnDOT Concrete 
Pavements _ 3754  AMS 

Local Roads Concrete 
Flatwork Specifications 



MnDOT 3754 AMS  Curing 
Compound 



•! Minimize surface defects by: 

•! Qualified personnel 

•! Will Require Contractor to have an ACI 
Certified Flatwork Technician on Job 
during concrete placement. 

Local Roads Concrete 
Flatwork Specifications 



Certified Personnel 



•! Quality Control Plan required 
•! Submittals 
•! Plastic Concrete Testing 
•! Smoothness 
•! Thickness 

Local Roads Concrete 
Flatwork Specifications 



Testing of Air / Plastic 

•! Will be done by 
Contractor Personnel 

•! Rate will be set by 
Specification 

•! Reports turned in to 
Contracting Authority 

•! Verification Testing 
will be done by 
Contracting Authority 
or a 3rd Party  



Slump Maximum 5” 

•! No Slump Penalties 

•! Slump only run on 
Hand Placed 
Concrete 

•! Slump, air and 
Temperature when 
strength specimens 
are made 



Certificate of Compliance 

•! Use MnDOT System 

•! All Reports done by 
Contractor Personnel 

•! All Reports turned 
over to Contracting 
Authority  



 



Concrete Protection 

Rain 
Cold Weather  
Hot Weather 

Contractor must submit a plan for  
each of the above potential problems 



Rain Protection 



Cold Weather Concrete 



Evaporation of 
Surface Moisture 

from Concrete 

When prediction exceeds  
0.2 lb/water/square foot / hour 

Contractor must Provide a Plan 

Hot Weather 



Summary 

•! Contractor Testing and Mix Design 

•! Use DOT for approved Products 

•! Less Bid Items and Design Time  

•! Lower W/C Ratio for Improved Durability 

•! Maturity for Strength Determination 



MnDOT Concrete Rehabilitation 
Specifications 

•! Local Roads Specifications Published in 
2006 replaced with new MnDOT CPR 
Specs. 

•! Repairs Specific to Local Applications  
•! Low Volume (LV) 



Concrete Rehab Basics 
•! All Joint Repairs are A 

•! All Partial Depth Repairs are B 

•! All Full Depth Repairs are C 

•! All Sidewalk Repairs are SW 

•! All Curb and Gutter Repairs are CG 



Joint Re-Sealing 
Type A Repairs 

Cost is incidental to 
Concrete Repair Item 

Hot Pour Sealant is no  
longer a pay item 



Partial Depth Repairs  Type BA 

•! Sawing and Sealing of 
repair incidental to cost of 
repair 

•! Only for spot repairs 

•! Paid by the Square Foot 



Partial Depth Repairs Type B3 

•! Paid by the Lineal Foot 
•! Sealing incidental to cost 



Partial Depth Repair Type BE 



Full Depth Repairs CD-LV  



Full Depth Repairs C1 - LV 



LTAP U of MN Center for 
Transportation 

•! 1st Class October 12-13, 2005 Owatonna, 
MN 

•! 2nd class October 3-4, 2006, Mpls, Mn 

•! 3rd Class  Oct. 2007, Olmsted County - 
Rochester, MN 

•! 4th Class April 2009, Waseca County 



LTAP U of MN Center for 
Transportation 

•! Next Class will be April 2012 for MnDOT 

•! Next Class for City of Minneapolis May 2012 

•! Next Class October 2012 Washington 
County 



Questions???? 

Dan Frentress P.E. 
Frentress Enterprises LLC 


