
OMRR Updates for Construction Inspectors
Concrete Office

Maria Masten, Matt Herbst, Brad Swenson, Rob Golish

and Gordy Bruhn

February 17 and 23, 2021



Agenda

• Introductions

• General Concrete Updates (~ 15 minutes)

• Concrete Pavement Rehabilitation (CPR) Updates (~10 minutes)

• Concrete Paving Updates (~15 minutes)

• Certified Ready-Mix Plant and Mix Design Updates (~ 35 minutes)



Concrete Office Personnel

Maria Masten – Concrete Engineer    
651-366-5572
-Specifications and Special Provisions
-Materials Failure Recommendations
-Structural Concrete
-High Performance and Mass Concrete
-Specialty Concrete, Self Consolidating Concrete

Rob Golish – Assistant Concrete Engineer    
651-366-5576
-Concrete Paving and Joint Layout Reviews
-Materials Design Recommendations
-Standard Plans and Plates
-Approved/Qualified Products



Concrete Office Personnel
Matt Herbst – Ready-Mix Engineering Specialist     

651-366-5423
-General Concrete Mix Designs 
-High Performance, Mass and Specialty Mix Designs
-Concrete Aggregates
-Certified Ready-Mix Program – Metro District
-Clarified Water

Gordy Bruhn – Concrete Field Engineering Specialist    
651-366-5523
-General Concrete and Structural Concrete Field Issues 
-Concrete Pavement Rehabilitation (CPR)
-CPR and Paving Plan Review

Brad Swenson – Greater MN Plant Coordinator    
218-232-1012
-Certified Ready-Mix and Bituminous Plants Support – Outstate
-Concrete Plant Tech Certification
-Materials Certification



Concrete Engineering Unit 

• 2301 – Concrete Pavement 

• 2302 – Concrete Pavement Rehab (CPR)

• 2406 – Bridge Approach Panels

• 2461 – Structural Concrete 

• 2519 – Cellular Concrete (CLSM)

• 2520 – Lean Mix Backfill

• 2521 – Concrete Walks

• 2531 – Concrete Curbing  

• 2533 – Concrete Median Barrier



MnDOT Concrete Engineering Website

http://www.dot.state.mn.us/materials/concrete.html

Always use the 
most current 

forms

http://www.dot.state.mn.us/materials/concrete.html


Concrete Office Field Updates

Gordon “Gordy” Bruhn | Sr. Engineering Specialist

Concrete Engineering Unit

Winter 2021



Vibration
• Protect newly placed concrete from damage by adjacent vibratory or backfilling 

operations for a minimum of 24 hours.

• Wait at least 72 hours after placing the concrete or after the concrete reaches a 
compressive strength of at least 3,000 psi 

• (Changed to 2000psi by special provision in April 2020) 

(2000 psi for Concrete Paving)

• Hand operated concrete consolidation equipment and walk behind vibratory 
plate compactors are allowed 24 hours after placing the concrete, and other 
equipment as approved by the Engineer, in conjunction with the Concrete 
Engineer



Driveway and Sidewalk Details
Standard Plan Sheet 5-297.254



Preformed Joint Filler (Type F Separation Material)  
(Approved Products List) 



Water Adjustments
o For all grades of concrete, no water additions 1 hour after batching, 

o For grades of concrete NOT used for Slip-Forming, do not make water 
adjustments after discharging approximately 1 cubic yard.

o2461.3.G.7.a “Concrete Placed by the Slip-Form Method”, The 
Engineer will allow water adjustments as necessary to facilitate slip-
form placement. 

(Again, NO water additions 1 hour after batch time!)  

Structural Concrete Specification 2461



2401.3.G.2.A.9.d    On-site Field 
Adjustments for Bridge Slab Concrete

In addition to 2461.3G.4, Field Adjustments, if any adjustments are necessary on 
site:
• Except for Viscosity Modifying Admixtures (VMAs), onsite additions of admixtures are limits 

to admixtures stated on Certificate of Compliance (aka batch ticket) 

• On site water additions is limited to maximum 1 gal per cubic yard of batched concrete. 

Test the concrete when an 
adjustment(s) is made in the field



Strength Material Exceptions Table 2461-6



Documenting Material Exceptions
Materials Certification Exception Summary (MCES)

Document All: 

• Failing Tests (All strength Tests > 500psi deficient)

• Erroneous Test Results, 

1. Cylinders remained in the field greater than 7 days 

2. Improper Curing (Temps greater than 80⁰F) 

• Monetary Adjustments on Strength Test Moving Average… Table 2461-19

• Missing Tests

• *Test Tolerance Between Lab/field or Between QC/QA

• Non‐Certified Testers



Moving Average Monetary Adjustment for Compressive Strength Tests

Table 2461-19
All Concrete Grades

Moving average of 
3 consecutive 
strength tests

Monetary Reduction for Moving Average Failure *

> 98.0% of f’c No deductions for the materials placed as approved by the Engineer.

93.0% to 98.0% of 
f’c

$20.00 per cubic yard or 10% of the Contractor-provided invoice for quantity 
represented by test that brought moving average into non-conformance

87.5% to < 93.0% 
of f’c

$50.00 per cubic yard or 25% of the Contractor-provided invoice for quantity 
represented by test that brought moving average into non-conformance

< 87.5% of f’c

Remove and replace concrete in accordance with 1503, “Conformity with 
Contract Documents,” and 1512, “Unacceptable and Unauthorized Work,” as 

directed by the Engineer.  
If the Engineer, in conjunction with the Concrete Engineer, determines the 

concrete can remain in place, the Engineer will adjust the concrete at a reduction 
of $100.00 per cubic yard or 50% of the Contractor-provided invoice for quantity 

represented by test that brought moving average into non-conformance.



Failing Concrete Strength Test 

1. A strength test is considered a failing , when the test strength test results shows greater than 
500psi deficiency in strength,

2. The specification does not contain a monetary adjustment for a single failing strength test 
(Table 2461-19 is for Moving Average monetary adjustments)

3. A determination must be made as to whether the compressive strength achieved is adequate 
to perform as intended, (Yes or No)

• Failing strength tests are required to be documented as Material Exception. 

Strength Test Material Exceptions 



Moving Average of 3 Strength  Test Results

ONLY MOVING AVERAGE FAILURES HAVE MONETARY DEDUCTIONS



Materials Certification Exception Summary
(Form TP‐02171‐04) 



Initial Cure Temps 60⁰ to 80⁰ F 



• Initial Curing in the Field in Cold/Hot Weather
 If field office is nearby, transport sampled concrete to temperature

controlled (60º to 80º F) field office and cast cylinders.

Begin casting within 15 minutes of obtaining concrete sample.

 Place caps on molds after final finishing

 Use insulated coolers with heated water

 Use insulated coolers with water and/or ice.

28-Day Cylinders 



Concrete Sampling 
ASTM C172

• Changing Concrete Manual to ASTM C172 Sampling Requirements,

• Minimum Sample Size for Strength Testing is 1 Cubic Foot. Which is Around 

145 Pounds of Concrete,

• Concrete Field Testers Need Wheelbarrows,

• Mix sample in wheelbarrow prior to performing tests. 



• Initial curing (Final finish up to 48 hours)

• An increase in compressive strength failures historically parallels 
increases in ambient and concrete temperature 

• The Contractor is required to supply whatever it takes to maintain 
the temperature between 60°F and 80°F. 

• Inspectors please ask for Initial cure environment(s) that will 
maintain the cylinders between   60°F & 80°F

• Document requests for initial curing supplies

28-Day Standard Strength Cylinders 



• Initial curing in the field (continued) 
 When outside ambient temps are between 60°F and 80°F, store cylinders in shaded

area with mold covers affixed

Low 28-Day Strength Cylinders 



• The Contractor will, 

o For each separate (initial & Intermediate) curing environment, 
provide a calibrated waterproof digital temperature recording 
device that records the daily maximum and minimum ambient 
temperatures for the previous 7 days. 

• The Engineer will, 

o Monitor the daily temperatures of the curing environments.  
Agency monitoring does not relieve the Contractor of the 
responsibility to maintain the water temperature as specified 
herein.

Structural Concrete (2461)
(2017) Special Provision & 2018 Spec Book 



• Initial curing in the field (continued) 
o Options for cooling the cylinders include:
 Have the Contractor supply insulated cooler(s),
 Add chilled water, and
 Add ice if needed during hot weather

Low 28-Day Strength Cylinders 



Transporting from Initial Curing Site 

• For all grades of concrete Cure minimum 16 hours after casting

• Mass Concrete, cure minimum of 24 hours after casting.  

• High Early Concrete, cure minimum of 12 hours after casting.

Field Office Curing



Strength Test Results



Mn/DOT Concrete Cylinder Strength Test Report

Wide Range Between Individual Cylinder Results 

3110

5940   

4100       Average 4383

Test Report will Remove Individual Results Greater 
than 350 PSI from the Highest Result of 5940 PSI  

5940   

5940 – 350 = 5590 Plus



Test Pours

• Self Consolidating Concrete / Self Compacting Concrete (SCC) 

• Bridge Decks with High Performance Concrete (HPC)

• Colored Concrete

If the Concrete is going to be pumped to place the concrete into the 
newly constructed structures, pump the concrete on the test pour…



When a SCC Test Pour goes Wrong



Wall Infills using SCC



Concrete Pavement Rehabilitation Guide

Completed by 
end of February 

2021



Types of Pavement Repairs





Saw & Seal (Type A1) 



Saw & Seal (Type A1) and Clean & Seal (Type A2)







Spot Surface Repair (Type BA)



Joint Repair (Type B3)

3/2/2021 mndot.gov 40



Use Type BE Repair when a PDR Goes Full Depth







Full Depth Joint Replacement Type CD-HV & Type CD-LV



Pavement Replacement Type CX Repair

3/2/2021 mndot.gov 45



Type CX Repair



Thank you!

Gordon “Gordy” Bruhn
gordon.bruhn@state.mn.us

651-366-5523



Concrete Paving and Maturity - Rob Golish



2020 Paving Projects

• Fly ash shortage
• Few projects that were driven on early
• Rain damaged concrete
• Everything considering, paving went well in 2020



New Standard Plans

• 5-297.221 Construction Joints
• Now includes – Construction and Terminal Headers
• Joint depth for all concrete – T/3
• Basket 12” from centerline 



Dowel Bar Bond Breaker Material

• Require dowel bars 
and dowel baskets to 
be dipped in a waxy 
bond breaker 
material.



Thickness Verification by Scanning 
(MIT-SCAN T2)

New Special Provision used when constructing:

A concrete overlay of existing asphalt (Whitetopping)

Concrete placed directly on grade and the total cubic 
yard quantity for the project is >3,500 cubic yards

Not to be use on unbonded overlays

Existing reinforcement and dowel baskets below the 
UBOL influenced the results



Benefits of Using Maturity

• Reduce field control cylinders/beams
• Real-time and Continuous 
• Effectiveness of Cold Weather Protection Plan
• Monitoring Temperature of Concrete
• Form Removal
• Sawing
• Opening to Traffic



2020 Maturity Projects

Paving
• MnDOT’s I-90 near Blue Earth (Croell)
• MnDOT’s I-90 near Austin (Croell)
• Fillmore County’s CSAH 1 (Croell)
• Goodhue County’s  CSAH 21 (Croell)
• MnDOT’s I-35W MnPASS (Pci Roads)
• MnDOT’s I-94 Albertville (Pci Roads)
• MnDOT’s I-35W/Lake Street (Shafer 

Contracting)
• Rice County’s CSAH 46 (Doyle Conner 

and Rochester Ready-Mix)
• Hennepin County’s Minneapolis 

Reconstruction (Ti-Zack & Cemstone)
• City of Detroit Lake’s South 

Washington (Strata Corporation)

Bridges
• MnDOT’s Jordan bridge deck  (Cemstone)
• MnDOT’s 3rd Avenue bridge deck 

(Cemstone)



Maturity Method

Developing the maturity-strength relationship requires three 
steps:

Step 1 - Develop the maturity-strength curve 
Step 2 - Estimating the in-place strength
Step 3 - Validating the strength-maturity relationship

Contractor/Producer responsible for 
all steps Maturity Process



Development of Maturity Curve
Cast Strength Specimens 

Embed the sensors in the center of the 2 
additional beams or cylinders specimens 

Maturity Curve can be built in Field or 
Lab

Cure specimens in 
a moist condition 
at a temp of range 

60° – 80° F



Maturity Equipment
Provided by Contractor/Producer

57

Data LoggersMaturity Readers



Development of Maturity Curve

• Strength test specimens at time specified in 2461



Development of Maturity Curve

• Strength test specimens at time specified in 2461



Maturity Method

Developing the maturity-strength relationship requires three 
steps:

Step 1 - Develop the maturity-strength curve 

Step 2 - Estimating the in-place strength
Step 3 - Validating the strength-maturity relationship

Contractor/Producer reads data and provides 
Engineer with data to determine if pavement can 

be opened/forms can be removed



Maturity Method

Developing the maturity-strength relationship requires three 
steps:

Step 1 - Develop the maturity-strength curve 
Step 2 - Estimating the in-place strength

Step 3 - Validate the maturity-curve

Contractor/Producer casts beams/cylinders to validate 
maturity cure



More info on Maturity Method

Contact the Concrete 
Engineering Unit if a Contractor 
wants to use maturity on your 

project.



Thank you!

Rob Golish
Robert.golish@state.mn.us

651-366-5576



Concrete Ready-Mix – Brad Swenson and Matt Herbst



Brad Swenson
Greater Minnesota Plant Coordinator

Minnesota Department of Transportation
Materials and Road Research

1400 Gervais Avenue
Maplewood, MN 55109

218-232-1012 (cell)
bradley.s.swenson@state.mn.us

mailto:bradley.s.swenson@state.mn.us


2020 Ready-Mix Plant Visits



Positives of 2020

• Brad and Matt are continuing to build positive 
relationships with Industry and Agency

• Learning from errors (limited times the same 
mistake made twice by same person)

• Improvements (not 100%)
• Submitting QC/QA workbooks on time 

• Filling out diary in QC workbook 

• Producers are complying with minimum testing 
requirements

Lots of room for improvement yet!



Concrete Plant Refresher for Producers

• No Concrete plant monitor training this year.

• The aim of the training is to convey correct information 
and updates directly to people working at the concrete 
plants. 

• Training currently proposed for spring of 2021

• Options as an industry or by company (companies)

• Virtual or in-person TBD



• JMF mix design for 3YHPC, Mass Concrete, SCC are project and plant 
specific

• This is not a new spec but one that has been missed many times

• Not approved for all projects after it is initially approved

• Special Provisions could be different 

• Passing gradation required before start of production for bridge decks

HPC Mix Designs



Certificate of Compliance Issues

• OD weights do not match weights on the mix design

• Not having approved mix designs

• Incorrect absorptions

• Over on water content

• Using materials not on approved project specific mix design

• Moistures on Certificate of Compliance not matching the 
moisture test results

• Tolerances on aggregates/cement/admixtures (Target vs Actual)

• Missing S.P. or Bridge numbers

“These issues were seen on signed certificates of compliance”



Certificate of Compliance Check



Moistures

• ≥ 20 yards daily

• Every 4 hours

• Night before if no rain - starts at time of production even if it is 
private work

• Sample size weights should be more random



Moistures



Minimum Sample Sizes

• Insufficient Sample Sizes 
• MnDOT Schedule of Materials Control

• Random sample sizes (grab a sample – approximate size not 
always the same exact the number)



Minimum Sample Sizes



Minimum Sample Sizes



Overloaded Sieves



Screen Sizes

14” X 14”
14.5” X 22.5”



Overloaded Sieves



Stockpile Issues



Contact Report

• Updated the Water Section to 
include Clarified Water

• Listed filler sieves to prevent 
overloading

• Added the Paving Addendum



MnDOT Audit Investigations

• Biggest concern identified by Audit is lack of 
communication from Plant Monitors

• Not relaying non-compliance issues to the Engineer

• Inexperience (both Agency and Consultants)

• Increasing compliance but room for improvement



MnDOT Audit Investigations

• Focused on ready-mix plant operations and QC 
personnel along with Agency Plant Monitoring
• Falsification of Test Results – repeated starting weights
• Knowingly using non-compliant material
• Unqualified Personnel (does not mean non-certified)
• Repeated Incomplete Documentation
• Moistures in QC workbook not matching Certificate of 

Compliance.



MnDOT Audit Investigations

2461.3.F.5 Agency Quality Assurance (QA)

(10) If any equipment malfunctions, testing procedures or test results are 
questionable, or unusual activity is occurring during the plant visit perform 
the following:

(a) Continue monitoring at the plant and document observations in the 
diary.

(b) Investigate to determine the origin of the concern and document the 
resolution.

(c) Contact Independent Assurance Inspector, Project Engineer or Concrete 
Engineering Unit when necessary.



Non-compliance with Certified Ready-
Mix Plant Program

If the Engineer observes the Producer not complying 
with the requirements of the Certified Ready-Mix 
Plant Program, the Engineer will perform the 
following:

(1)Verbally notify and promptly email the 
Producer and the Concrete Engineer the list 
of observed deficiencies and provide a 
deadline to correct the non-compliance.  



(2)If non-compliance is not corrected by the 
deadline, notify the Contractor and 
Producer that concrete production is 
unauthorized in accordance with 1512, 
“Unacceptable and Unauthorized Work.”

The Concrete Engineer will determine if the severity of 
the non-compliance results in decertification of the 
plant in accordance with 2461.3.F.1.c, “Certified 
Ready-Mix Plant Decertification.”

Non-compliance with Certified Ready-
Mix Plant Program (cont.)



Non-compliance with Certified Ready-Mix Plant Program

• MnDOT Concrete Unit is requesting Producer 
to explain in writing why it happened and what 
action will be taken to prevent reoccurrence

• Ask IA for assistance if procedural issue

• Call Matt or Brad at the Concrete Office if 
issues persist



Consequences of Non-Compliance

• Additional MnDOT Audit
• Removal of Federal Funds from a Project
• Decertification of Ready-Mix Plant
• Suspension or Revocation of Tech Certification
• Prosecution for fraud



Certified Ready-Mix Decertification

The Concrete Engineer, with coordination from the 
Engineer, may decertify the plant and halt production 
of concrete under any of the following conditions:
1) Unauthorized procedural, material, or equipment 

changes made after the completion of the 
Concrete Plant Contact Report,

2) Failure to meet the required testing rates, 
3) Failure to complete required documents,



Certified Ready-Mix Decertification (cont.)

The Concrete Engineer, with coordination from the 
Engineer, may decertify the plant and halt production 
of concrete under any of the following conditions:
4) Failure to provide competent MnDOT Certified 

Plant Technicians,
5) Disregard of any of the requirements of 2461.3.F, 

Certified Ready-Mix Concrete, or
6) Falsification of test records or certificates of 

compliance.



2020 Special Provision Changes to 
2018 Schedule of Materials Control

Incorporated Into 2019 & 2020 & 2021 Projects



Schedule of Materials Control Changes

• Revised Plant Testing Rates
• Effective in Contracts let March 22, 2019 and later
• Gradation rates based on daily CY for JMF & Bridge
• Gradation rates based on weekly CY for all other 

concrete
• Eliminated 1 per 2 days, 2 per 3 or more days
• Typically QA will test 1 QA (QC Split) and 1 Agency 

Verification each week



3131 - Intermediate Aggregate Requirements

• Quality
• Provide CIA in accordance with 3137.
• Provide FIA, CS and FS in accordance with 3126.

• Gradation
• Intermediate aggregates do not have individual sieve gradation 

requirements, they will be combined with another aggregate.

• Intermediate Aggregate Test Methods
• When proportioning CIA with a coarse aggregate to meet the specified 

limits of ASTM #67 gradation, sample and test CIA in accordance with 
Table 3137-6 using a minimum sample size equivalent to CA-70 per the 
Schedule of Materials Control.  Sample and test all other CIA 
intermediate aggregates in accordance with Table 3126-5.

• Sample and test FIA, CS and FS in accordance with Table 3126-5.



Quality Control Personnel

The Producer will provide the following personnel:

• QC Plant Technician(s) to perform all testing and quality 
control requirements of 2461. 

• Quality Control Supervisor responsible for oversight of all 
QC testing and is required to remain on-site during 
concrete production or have cellular phone availability. 

• Quality Control Manager responsible for oversight of the 
Quality Control Supervisor and the certified ready-mix 
plant program.

Plant Certified

Plant Certified

http://www.dot.state.mn.us/const/tcp/

http://www.dot.state.mn.us/const/tcp/


Provisional Testers Using QC Workbook

• MnDOT will allow provisional testers to work in the 
Concrete Ready-Mix Plant QC Workbook

• Provisional Testers can’t sign Certificate of 
Compliance

• New 2461.3.F.4.e Language:

• The Producer’s designated QC Supervisor will 
review and submit to the Engineer and the 
Concrete Engineering Unit by the Tuesday 
immediately following the previous week’s 
production.



Agency Aggregate Gradation Results

• Spec 2461.3.F.4.d  Aggregate Gradation 
Control Charts and Sample Log

• Removed requirement for Producer to record 
any Agency gradation results (Verification or 
QA Gradation) in QC Workbook or Chart



Concrete Ready-Mix Plant QA Workbook

The Engineer will complete the Concrete Ready-Mix Plant QA Workbook in 
real time which includes all of the following documents:

(1)   Diary

(2)   Weekly Certified Ready-Mix Plant Report

(3)   Concrete Aggregate Worksheet if gradation testing performed in the field

(4)  JMF Concrete Aggregate Worksheet if gradation testing performed in the    
field

Submit to the Engineer and the Concrete Engineering Unit by the Thursday 
immediately following the previous week’s production.



Thank you!

Matt Herbst
matthew.herbst@state.mn.us

651-366-5423



Thanks!

Questions?
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