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REPORTS AND WORK SHEETS 

5-694.700 
 
5-694.701 GENERAL 

 
A summation of data on inspection items is required at periodic intervals.  The data is collected on 
report forms.  Some forms are submitted to the Mn/DOT Concrete Engineering Unit and all other 
forms are filed in the Project file for internal use only.  The reports submitted to the Mn/DOT 
Concrete Engineering Unit provide information regarding the progress of the work and become a 
part of the construction history of the Project.  They are also used to track source history to verify 
changes in sources.  All forms used on concrete work other than for miscellaneous materials are 
shown.  Examples of forms not previously illustrated are contained in this section. 
 
Submit the following forms to the Mn/DOT Concrete Engineering Unit: 
A.  Field Reports 
1. Weekly Concrete Report (Form 2448) 
2. Weekly Certified Ready-Mix Plant Report (Form 24143) 
3. For Concrete Paving Projects Only, send copies of all Agency and Contractor tests results 

including control charts.  These include but are not limited to: 
a. Field Core Reports (Form 24327) 
b. Concrete Test Beam Data (Form 2162) 
c. Ride Quality Results 
d. Incentive/Disincentive Information 
e. All change orders and supplemental agreements regarding concrete issues 

 
B.  Laboratory Reports 
1. Cylinder Reports 
2. Aggregate Test Reports 
3. Other reports that indicate failing concrete related materials 
 
NOTE:  All other forms are for Project internal documentation only.  DO NOT send them to 
the Mn/DOT Concrete Engineering Unit. 
 
A large number of forms were developed for use in the field to aid the Inspector in recording 
data and tests.  Some forms are used as inspection notices.  Do not confuse these forms with the 
report forms.  Do not submit them to the Mn/DOT Concrete Engineering Unit, but retain them 
in the Project File.
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5-694.710 PRELIMINARY WORKSHEETS
 
5-694.711 CONCRETE MIX DESIGN REQUEST (Form 2416) 

 
The Project Engineer submits this form to the Mn/DOT Concrete Engineering Unit to initiate the 
concrete mix design process.  Submit one form for each source or combination of sources of 
aggregates used.  If the source was not previously used, at least one month’s notice is necessary.  
For sources previously used, two week’s notice is required.   
 
Instructions for Completing the Concrete Mix Design Request (Form 2416) 

 
Complete all items on the Mix Design Request.  Any items left blank may delay receiving a mix 
design. 
 
Item numbers listed below correspond to the numbers in Figure A 5-694.711. See Figure B 5-
694.711 for a completed example. 
 
Item 1:  Project Number
List the low project number. 
 
Item 2:  From  
Identify the name of the person requesting the mix design and the Project Engineer, if different. 
 
Item 3:  Telephone Number  
List the telephone number of the person requesting the mix design. 
 
Item 4:  Type of Work 
List the part of structure for which the concrete is intended.  For example, if the concrete is for a 
bridge pier, don’t just write “Bridge”, write “Bridge - Pier”. 
 
Item 5:  Mix Number  
Indicate the Mn/DOT mix design requested.
 
Item 6:  Gradation Number 
Indicate the gradation specification.  Contact the Concrete Supplier to determine what gradation 
specification is selected (if there is a choice). 
 
Items 7 and 8:  % of ¾”+ and % of ¾”- 
 
If more than one size of aggregate is used, indicate the percent of each of the materials used in the 
composite.  Contact the Concrete Supplier to obtain this information. 
 
Item 9:  Class of Coarse Aggregate (A, B, C, etc.) 
Indicate the class of the coarse aggregate.  If unsure, refer to Spec. 3137.2B or ask the Concrete 
Supplier. 
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Item 10:  Fly Ash? (Y/N) 
Indicate whether or not fly ash is included in the mix design. 
 
Item 11:  Other Admixtures (Type & Mfr.) 
Indicate type and manufacturer of admixture if expected to use. 
 
Item 12:  Source of Fine Aggregate Pit Number  
List the pit number for the fine aggregate source. 
 
Item 13:  Fineness Modulus   
List the Fineness Modulus of the fine aggregate.  The Supplier provides this number. 
 
Item 14:  Source of Coarse Aggregate Pit Number  
List the pit number for the coarse aggregate sources. 
 
Item 15:  Source of Fly Ash, Power Plant (If Used) 
Identify the fly ash power plant, not the distributor of the fly ash. 
 
Item 16:  Class 
Designate the class of the fly ash, it is either “C” or “F”. 
 
Item 17:  If Ready-Mix, Name and Location 
Indicate the name of the ready-mix plant and specify the location.  For example, list Cemstone 
#28, Minneapolis, not just Cemstone. 
 
Item 18:  Date   
Indicate the date the mix design is requested. 
 
Item 19:  Signed   
Handwritten signature of the Project Engineer. 
 
Item 20:  Date of First Pour 
Indicate the earliest possible date of the first pour. 
 
 

5-694.712 ESTIMATED COMPOSITION OF CONCRETE MIXES (Form 2406) 
 
 
After receiving a completed Concrete Mix Design Request (Form 2416), the Mn/DOT Concrete 
Engineering Unit issues the Composition of Concrete Mixes.   
 
Commonly referred to as the Mix Design, the Composition of Concrete Mixes provides the 
estimated mix proportions.  See Figure A 5-694.712 for a completed example. 



September 1, 2003   CONCRETE MANUAL    Figure A 5-694.711   



September 1, 2003   CONCRETE MANUAL           Figure B 5-694.711   



September 1, 2003   CONCRETE MANUAL           Figure A 5-694.712   



September 1, 2003   CONCRETE MANUAL     5-694.715   
5-694.715 CERTIFIED READY-MIX REPORTS AND WORKSHEETS 
 

All of the reports and worksheets in sections 5-694.716 through 5-694.727 are required for 
documentation on all projects requiring Certified Ready-Mix.  These sections include descriptions and 
examples of each form.  To obtain a blank form, download a copy of the form from the Mn/DOT 
Concrete Engineering website at www.mrr.dot.state.mn.us/pavement/concrete/forms.asp. 

 
5-694.716 CONTACT REPORT (Form 2163) 

 
Prior to the beginning of a project, or once per calendar year, an Agency Plant Monitor shall perform a 
thorough on-site inspection of the concrete plant in order to complete a Concrete Plant Contact Report. 
This Contact Report contains the information necessary to assure that the plant is able to produce 
concrete meeting specifications, and has a signature block for the Ready-Mix Producer certifying that 
the Producer will maintain the plant in that condition.  See Figure A 5-694.716 (1-4). 
 

5-694.717 TEST OF WEIGHING EQUIPMENT (Form 2124) 
 
This form is for reporting a complete calibration of the weighing equipment at the plant.  Reports 
on spot checks are not required. This form is applicable to either ready-mix or paving.  See Figure 
A 5-694.717. 
 

5-694.718 CONCRETE BATCHING REPORT (Form 2152) 
 
This form is for calculating and documenting moisture results and proportioning aggregates by 
Producer Technicians.  It is intended as a worksheet and must remain at the plant for the entire 
season.  The spaces on the backside do not require completion for ready-mix production.  See 
Figure A 5-694.718. 
 

5-694.719 AGGREGATE MOISTURE CONTENT CHART 
 
This chart is produced and maintained by the Producer’s Technician and is used as an aid for Plant 
and Field Personnel to track the total aggregate moisture content.  If the plant has moisture probes, 
the moisture probe correlations are also plotted on this chart.  It must remain at the plant for the 
entire season.  See Figure A 5-694.719. 
 

5-694.720 CONCRETE AGGREGATE WORKSHEET (Form 21763) 
 
This worksheet is for calculating the Producer’s quality control (QC) gradations.  Each coarse and 
fine aggregate gradation must be independently numbered consecutively, beginning with number 
one each year.  It must remain at the plant for the entire season.  See Figure A 5-694.720. 
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5-694.721 WEEKLY CONCRETE AGGREGATE REPORT (Form 2449) 

 
The Certified Concrete Ready-Mix Producer records the fine aggregate (sand) and coarse 
aggregate gradation results on this report.  A column between the Producer’s quality control 
tests is left blank for the Agency to record comparison test results.  This report is submitted to 
the Agency weekly.  See Figure A 5-694.721 (1-2) for an example that has been completed by 
the Producer and is ready for submission to the Agency. 
 

5-694.722 QUALITY CONTROL CHARTS 
 
Quality Control charts are a visual and statistical method of tracking gradations in order to achieve 
better quality control of concrete aggregates.  This method is helpful in visualizing the consistency 
of the material and aiding the Producer in making sound aggregate decisions and adjustments.  
These charts are produced and maintained by the Producer’s Technician.  They must remain at the 
plant for the entire season. 
  
Quality Control Charts are made-up of an Upper Limit (UL), Lower Limit (LL), the midpoint of 
the range or Target Value (TV), and the Quality Control Band (QCB).  The QCB is defined as a 
band on either side of the TV where the material is considered uniform.  The width of the QCB is 
dependent on the gradation range. 
         

Gradation Range Width of the QCB 
<9 +/- 1 

9 - 21 +/- 3 
>21 +/- 5 

 
 
Each test result is labeled with the gradation sample number, date and time, and is plotted on the 
Quality Control Chart in the appropriate place.  Using a different color or symbol, the average of 
the last four tests is plotted on the same vertical line. 
 
The objective of the aggregate supplier is to have the running average values inside the QCB and to 
not have an individual test below the LL or above the UL.  Mn/DOT uses the LL and the UL 
values for individual tests as acceptance for projects; however, the running average may provide 
input for deciding any penalties. 
 
The results of the Agency's verification gradation and the Producer's companion gradations are 
charted on the same chart to compare results.  The Agency results are not included in the running 
average calculations. 

 
See Figures A and B 5-694.722 for examples of Sand and CA-50 Quality Control Charts. 
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5-694.723 CERTIFICATE OF COMPLIANCE (Form 0042) 

 
This form is filled out by the Ready-Mix Plant Producer for all loads of concrete produced for the 
Agency.  The Certificate of Compliance (batch ticket) shall include all the data specified in the 
latest version of the requirements for “Certified Ready-Mix Concrete Plants”.  The ticket must 
accompany the load to the jobsite where it is handed to the Agency Representative. 
 
The Inspector at the job site must obtain the Certificate of Compliance prior to accepting the load 
of concrete.  Reject any load that arrives on the job without a Certificate of Compliance. Report 
any job site modification in the batch contents on this ticket.  Examples of such changes are – 
“added 5 gallons of water,” “12 oz. of air entraining admixture (A.E.A.) (show brand) added with 4 
gallons of water,” or “10 lb. of calcium chloride in solution totaling 4 gallons added.”  Place all 
field test results for slump, air, air temperature, concrete temperature, cylinder numbers and 
location on the ticket and sign it. 
 
The Certificate of Compliance shall consist of a single sheet maximum.  If the computer that 
generates the Certificate of Compliance malfunctions, the Producer may finish any pours that are in 
progress provided the plant issues handwritten Certificates of Compliance on the most current 
version of Mn/DOT Form 0042.  New pours are not permitted to begin without a working 
computerized Certificate of Compliance.  See Figure B 5-694.723 for a completed example. 
 
See Figure A 5-694.723 for an example that corresponds to the numbers below.  The Certificate of 
Compliance shall include: 
 
1. Name of the ready-mix concrete plant and location 
2. Name of the Contractor 
3. Date 
4. State Project Number (S.P.)  
5. Bridge Number (when applicable) 
6. Time concrete was batched/discharged 
7. Truck number 
8. Quantity of concrete in this load 
9. Running total quantity of this concrete mix batched on this day for this project 

10. Type of concrete (Mn/DOT Mix Designation Number) 
11. Cement brand and production mill 
12. Fly ash brand and production power plant 
13. Admixture brand and product name 
14. Pit number for each aggregate source 
15. Admixture quantity per 100 wt. cementitious and/or ml/m3 (oz/yd3) for: 

• air entraining admixtures 
• water reducing admixtures 
• other admixtures 

16. Design weights (Oven Dry) per m3 (yd3) for: 
• cement 
• fly ash 
• each coarse aggregate 
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• fine aggregate (sand) 

17. Design water weight 
18. Target and Actual batched weights for: 

• cement 
• fly ash 
• each coarse aggregate fraction 
• fine aggregate (sand) 
• actual water added 
• any trim water added 

19. Total water (Batch Water + Free Moisture) (kg. or lb.) 
20. The ticket shall also include the following information printed with enough room beside each 

item to allow the Field Inspector to record the appropriate test results: air content, air 
temperature, concrete temperature, slump, cylinder number, and location/part of structure. 

 
Items 11, 12, 13, 14, and 16 are needed only on the first Certificate per day per mix designation or 
when one of these items changes. 
 

21. Producer’s signature 
a. Metro District 

All concrete batched in the Metro District requires a computerized Certificate of 
Compliance. 

 
The signature of a Certified Technician is required on the first Certificate of Compliance of 
each Agency pour.  The Technician must verify the following when signing the first Certificate 
of Compliance: 

1. The mix designation and all required specification information are correct. 
2. The 1 cubic meter (1 cubic yard) oven dry batch weights are correct. 
3. The current moisture data on aggregates have been entered in the batching system. 
4. The batching system is weighing accurately. 

 
b. Out-state Districts 

Computerized Certificates of Compliance are required when Contract quantities exceed 
385 cubic meters (500 cubic yards) for general concrete work and 155 cubic meters (200 
cubic yards) for bridge concrete. 

 
For Contracts that do not exceed the limits addressed above, the Ready-Mix Producer may use 
handwritten Certificates of Compliance (Form TP00042).  See Figure A 5-694.723. 
 
The Producer must sign the Certificate of Compliance for each individual truckload of ready-
mixed concrete at the time of delivery.  The Producer must verify the following when signing 
the first Certificate of Compliance: 

1. The mix designation and all required specification information are correct. 
2. The 1 cubic meter (1 cubic yard) oven dry batch weights are correct. 
3. The current moisture data on aggregates have been entered in the batching system. 
4. The batching system is weighing accurately. 
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5-694.724 CERTIFIED READY-MIX PLANT DAILY DIARY 

 
Producer’s Technicians are required to maintain a daily plant diary that includes the following 
information:  State Project number, yards produced each day, tests performed, material problems, 
breakdowns, weather, etc., all to the approval of the Engineer. 
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5-694.725 WEEKLY CERTIFIED READY-MIX PLANT REPORT (Form 24143) 

 
This form is required for Certified Ready-Mix.  The Agency Plant Monitor fills out this form.  It 
contains a summary of each week’s verification (audit) samples and documents the water content 
of the observed loads.  The original stays with the job file and a copy is sent to the Mn/DOT 
Concrete Engineering Unit.  See Figure A 5-694.725. 
 

5-694.726 AGENCY PLANT MONITOR DAILY DIARY 
 
Agency Plant Monitors are required to maintain a daily plant diary that includes the following 
information:  Time arrived at plant; State Project number; quantity (estimate if necessary) of each 
mix produced; materials and sources; ID number and type of samples taken; time of departure; 
additional observations and comments; and the Monitor’s signature. 

 
 
QUICKMIX – MILL CITY   4/1/03 
 
INSP:  TOM SANDS 
ARR:  8:30 a.m. 
DEP:  10:35 a.m. 
LAB SAMPLES:  #2 CEMENT, #2 FLYASH, 
                       #6A SAND, 3/8- & 3/4- 
                    #12C SAND & #20C 3/8- AND 3/4- 
MATERIALS:   
  SAND & 3/4- = SALINGER - LAKELAND PIT #123456 
  3/8- = ROCK ISLAND - FALLS CITY PIT 134567 
  CEMENT = HOLCIM – MASON CITY, IA 
  FLY ASH = NSP - EAGAN, MN 
COMMENTS:  JOHN STONE, QUICKMIX’S LEVEL I  
  TECHNICIAN COMPLETED QC TESTING @ 
  7:15 a.m.  FOR TODAY’S SCHEDULED POUR  
  @ 8:00 a.m.  THE 3/4- GRADATION (#20C)  
  WAS ON THE FINE SIDE TODAY.  JOHN  
  CONTACTED THE PIT TO SEE IF ADJUSTMENTS 
  COULD BE MADE.  NO OTHER PROBLEMS. 
 
PROJECTED PRODUCTION: 
  S.P. 1020-30     3Y43F    160 CY 
 
     Tom Sands 
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5-694.727 WEEKLY CONCRETE REPORT (Form 2448) 

 
This form is a summary of data relating to concrete production including mix design, test results, 
quantities, etc. and is submitted weekly to the Mn/DOT Concrete Engineering Unit.  An interactive 
computerized version is available on the website which has point and click capabilities, drop down 
boxes, and automatic calculations. 
 
Item numbers listed below correspond to the numbers on Figure A 5-694.727.  See Figure B 5-
694.727 for a completed example of a Weekly Concrete Report (Form 2448). 
 
Instructions for Completing the Weekly Concrete Report 
 
Item 1:  Low S.P. 
Use the lowest S.P. or S.A.P. Number for project.  Do not create separate reports for each S.P. on a 
project. 
 
Item 2:  Bridge #
If concrete was placed on any part of a bridge structure, list the Bridge Number. 
 
Item 3:  Engineer 
List the name of the Project Engineer or Project Supervisor. 
 
Item 4:  Inspector 
List the name of the Chief Inspector responsible for the concrete listed in the weekly report. 
 
Item 5:  Contractor 
For Ready-Mix list the Concrete Contractor.  For paving jobs list the Paving Contractor. 
 
Item 6:  Batch Plant 
For Ready-Mix Concrete, list the name and the city of the plant.  If there is more than one plant 
with the same name, list the plant number (i.e. Togo Ready-Mix No. 3).  If the concrete comes from 
2 different plants - 2 Weekly Concrete Reports are required. 
 
Item 7:  Report # 
Number the reports for each project sequentially starting with Number 1. 
 
Item 8:  Week Ending 
Enter last date (M/D/YY) (Saturday) of current construction week. 
 
Item 9:  Size/Type 
List the type of cement (I, II, or III).   
List the fly ash class (C or F). 
List the grade of slag (100 or 120). 
Other is for microsilica, etc.  
List the size fractions of aggregate (Sand, 3/4-, 3/4+, CA-50, etc.).   
For Admixtures list the type (A, B, A(MR), etc.) 
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Item 10:  Pit # or Manufacturer 
The cement, fly ash, pit numbers, and other admixture information are found on the Certificate of 
Compliance.  The pit number is also found on the Mix Design issued by Mn/DOT Concrete 
Engineering Unit or Paving Contractor's Approved Mix Design. 
 
Item 11:  Specific Gravity 
This number is found on the Mix Design issued by the Mn/DOT Concrete Engineering Unit or 
Paving Contractor's Approved Mix Design.  Use specific gravity of 2.58 for fly ash used at Ready-
Mix Plants.  Use the individual fly ash specific gravity for paving projects. 
 
Item 12:  Absorption Factor 
This number is found on Mix Design issued by Mn/DOT Concrete Engineering Unit or Paving 
Contractor's Approved Mix Design. 
 
Item 13:  Mix Designation and Design Weights 
List the mix designation and oven dry design weights for each mix.  These weights are found on 
Mix Design issued by Mn/DOT Concrete Engineering Unit or Paving Contractor's Approved Mix 
Design.  List the admixture dosage.  This number can be found on the Certificate of Compliance or 
the Paving Batch Ticket. 
 
Item 14:  Design Water 
This weight is found on Mix Design issued by Mn/DOT Concrete Engineering Unit or Paving 
Contractor's Approved Mix Design. 
 
Item 15:  Mix 
List the mix designation for the load tested. 
 
Item 16:  Date 
List the date (M/D/YY) the concrete was placed. 
 
Item 17:  Location 
List stations for paving jobs.  List component name for other work, i.e. W. Abutment, Pier Col #1, 
SE Wingwall, etc. 
 
Item 18:  Time 
Indicate the time that the concrete was batched.  To display time correctly, type in the actual time, 
then space, then A or P (8:42 P). 
 
General Notes on Items 19-24 
 
Record ALL concrete tests on this page.  Record extra tests taken in addition to those required by 
the “Schedule of Materials Control.”  DO NOT list any test averages, instead, list each test 
INDIVIDUALLY.  Attach additional sheets if necessary. 
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Item 19:  % Air 
Record the air content to the nearest 0.1%.  Compare results with specification 2461.4A4b.  Air 
contents should range between 5% and 8% with a target of 6.5%. 
 
Item 20:  Slump 
Record the slump to the nearest 5 mm (1/4 in.).  Compare the results with Specification 2461.4A4a. 
 
Item 21:  Total Actual Water 
Indicate the total water in kilograms per cubic meter (pounds per cubic yard) of concrete.  This is 
the sum of the total water printed on the batch ticket and any additional water added at the plant 
and/or job site divided by the batch size. 
 
Item 22:  Cylinder/Beam No. 
Indicate the field number of the test specimen.  For cylinders, list the field ID number submitted on 
the Cylinder ID Card (Form 2409). 
 
Item 23:  Air Temperature 
Indicate the ambient air temperature at the time the concrete tests were taken. 
 
Item 24:  Concrete Temperature 
Indicate the concrete temperature at the time the concrete tests were taken. 
 
Item 25:  Water Ratio 
This number is determined by dividing the total actual water (Item 21) by the design water (Item 
14).  This number should not be more than 1.04. 
 

erDesign Wat
 WaterActual TotalRatioWater =  

 
Item 26:  Water/Cementitious Ratio 
This number is determined by dividing the total actual water (Item 21) by the total design 
cementitious.  Total cementitious includes cement, fly ash, slag, etc. 
 

usCementitioDesign  Total
 WaterActual TotalRationt Water/Ceme =  

Item 27:  Remarks 
List additional information or comments, i.e. change in air added at plant or jobsite, why some test 
results are out of spec, or where an air test was taken, etc. 
 
Item 28:  Additional Remarks 
This space is for additional remarks that may have come up during the week that may affect the 
quality of the concrete. 
 
Item 29:  Mix Number 
Enter the mix designations used on the project during this week.
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Item 30:  Date 
List the date for each day of the week. 
 
Item 31:  Daily Totals   
Enter daily totals in cubic meters (cubic yards) for each mix design used. 
 
Item 32:  Daily Totals (m3 or yd3) 
List the daily totals in cubic meters (cubic yards) for all mixes. 
 
Item 33:  Weekly Totals (m3 or yd3) 
List the total quantities for each mix. 
 
Item 34:  Grand Total 
List the sum total of cubic meters (cubic yards) of concrete placed during the week. 
 
Item 35:  Inspector 
Handwritten signature of person who filled out Weekly Concrete Report. 
 
Item 36:  Phone Number 
Phone number of person who filled out Weekly Concrete Report. 
 
Item 37:  Engineer/Supervisor 
The Project Engineer or Project Supervisor signs the completed report after they have reviewed the 
document for accuracy. 
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5-694.730 CONCRETE PAVING REPORTS AND WORKSHEETS 
 

All of the reports and worksheets in sections 5-694.730 through 5-694.745 are used on concrete paving 
projects.  These sections include descriptions and examples of each form.  To obtain a blank form, 
download a copy of the form from the Mn/DOT Concrete Engineering website at 
www.mrr.dot.state.mn.us/pavement/concrete/forms.asp. 

 
5-694.731 CONTRACTOR MIX DESIGN REQUEST FORM 
 

A minimum of 15 days prior to the start of paving operations, the Contractor must submit a 
Request for Concrete Mix Approval and Job Mix Formula (JMF) to the Mn/DOT Concrete 
Engineering Unit for review and approval.  The mix is designed by the Contractor based on a 
volume of 1 cubic meter (cubic yard) according to industry standard practice.  The concrete should 
be designed as Grade A with a water cementitious ratio not greater than 0.40.  The JMF contains 
proportions of materials and individual gradations of each material plus a composite gradation of 
all materials.  The Contractor must also submit working range limits that are shown in the 
Contract.  See Figures A and B 5-694.731 for examples of a Contractor Mix Design and JMF 
submittal. 

 
5-694.732 PAVING CONTACT REPORT (Form 2164) 

 
Prior to the beginning of a project, an Agency Representative shall perform a thorough on-site 
inspection of the concrete plant in order to complete a Concrete Paving Plant Contact Report.  This 
Contact Report contains the information necessary to assure that the plant is able to produce concrete 
meeting specifications, and has a signature block for the Contractor Representative verifying that the 
plant will remain in that condition.  See Figure A 5-697.732 (1-4). 

 
5-694.733 CONCRETE BATCHING REPORT (Form 2152) 

 
This form is for calculating and proportioning mixes by either Mn/DOT or Contractor Technicians. 
 The moisture results are used by the Contractor to make adjustments to the mix design.  The free 
moisture calculated by this test is used on the Microwave Oven Worksheet to determine the 
water/cementitious (w/c) ratio of the concrete.  See Figure A 5-694.733.
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5-694.734 CONCRETE W/C RATIO CALCULATION WORKSHEET 
 
This worksheet is used to determine the water/cementitious ratio of the concrete.  This information is 
needed for calculating the Contractor’s incentives and disincentives for w/c ratio.  A computerized 
version of this worksheet is available to download on the Mn/DOT Concrete Engineering Unit website at 
www.mrr.dot.state.mn.us/pavement/concrete/paving.asp. 
 
Record all results on the Concrete W/C Ratio Calculation Worksheet.  See Figure A 5-694.734 for a 
completed example.  The abbreviations in bold caps listed after some of the instructions, correspond to 
the Concrete W/C Ratio Calculation Worksheet and are used in formulas on that worksheet. 
 
A.  Equipment Required for Microwave Oven Test (Supplied By Contractor) 

• 900-watt microwave with a turntable or wave deflection fan and of sufficient size for glass pan 
• Heat resistant glass pan approximately 9" x 9" x 2" 
• Plain weave fiberglass cloth, 10 oz./yd and 14 mils thick 
• Weighing scales for the microwave oven (5000 g min.) and the unit weight tests (100 lb. min.) 
• Metal scraper and porcelain grinding pestle 
 

B.  Sampling Aggregates and Fresh Concrete Procedure 
 
1. Take aggregate samples from belts for moisture content tests.  Record results on the Concrete 

Batching Report (Form 2152).  See Figure A 5-694.733. 
2. Take sample of concrete from the batch representing the aggregates that were sampled for 

moistures.  This is usually between four and ten loads from when the aggregate samples were 
taken for moisture testing. Ask the batchperson to help determine the correct interval.  If a 
ready-mix truck that has the ability to add additional water is transporting the concrete, the 
concrete sample is taken at the point of placement in the field and protected from moisture loss 
until the test can begin, otherwise the fresh concrete is sampled at the plant. 

3. Take samples large enough to run a unit weight test - 20 kg for a 0.007 m3 (45 lb. for a 0.25 ft3 
bucket) and 1500 grams for a microwave oven test.   

 
C.  Unit Weight Test Procedure 

 
1. Determine the volume of the unit weight bucket.  It is typically written on the bucket. (VOL) 
2. Weigh the unit weight bucket empty.   (BWT) 
3. On a level surface, fill container in 3 equal layers, slightly overfilling the last layer.  Rod each 

layer 25 times with a 16 mm (5/8 in.) hemispherical end of rod, uniformly distributing strokes 
for a 14 L (0.5 ft3) or smaller container.  Rod each layer 50 times for a 28 L (1 ft3) container. 

4. Rod bottom layer throughout its depth without forcibly striking bottom of container. 
5. Rod the middle and top layer throughout their depths and penetrate 25 mm (1 in.) into the 

underlying layer. 
6. Tap the sides of the container smartly 10 to 15 times with the mallet after rodding each layer. 
7. Strike off concrete level with top of container using a flat plate (or flat bar) and clean off rim. 
8. Weigh the unit weight bucket with the concrete.   (CBWT) 
9. Calculate the unit weight.   (UW) 

http://www.mrr.dot.state.mn.us/pavement/concrete/paving.asp
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D.  Microwave Oven Test Procedure 

 
1. The water content test must begin within 45 minutes after the water has contacted the 

cementitious material. 
2. Weigh heat resistant glass pan and fiberglass cloth to the nearest 0.1 gram.   (WS) 
3. Weigh the pan, cloth and fresh concrete to the nearest 0.1 gram.   (WF) 
4. Microwave the sample at several time intervals until the sample has lost less than 1.0 gram 

within a two-minute interval. (5 min, 5 min, 2 min, 2 min, etc.)  Break up the sample with 
grinding pestle between microwaving.   (WD) 

5. Calculate the Water Content Percentage.   (WC) 
 

)(
)(100%

WSWF
WDWFWC

−
−×

=  

 
6.  Calculate the Total Water Content in Concrete.   (WT) 

UW  WCmkgWT ×=)/( 3  

UW  WC ydlbWT ××= 27)/( 3  
 

E.  W/C Ratio Calculations 
 
1. Calculate the Total Absorbed Moisture for all of the aggregates. The absorbed moisture 

content should remain the same throughout the project unless the mix design changes.  
 

  
Factor AbsorptionWeight BatchDry  Oven)(lb/yd or )(kg/m  MoistureAbsorbed 33 ×=

2. Calculate the Total Cementitious in the concrete mix design. 
3. Calculate the Total Free Moisture in the aggregates.  The free moisture is calculated by the 

Agency using the moistures taken at the time just before the concrete was sampled. 
4. Calculate the Total Batch Water.  The batch water and temper water is usually reported on the 

computer screen and printed in Liters (gallons) for the entire batch.  The total batch water for 
calculating w/c is based on the average water compared from 10 batch tickets/Certificate of 
Compliances surrounding the randomly selected batch ticket/Certificate of Compliance sample 
(4 previous tickets, ticket representing sample taken, and 5 following tickets.)   

5. Calculate the Actual Batch Water used. 

  ⎟
⎠
⎞

⎜
⎝
⎛=

Batch Size
h WaterTotal Batc)m (kgWater Batch Actual 3/  

 

 ⎟
⎠
⎞

⎜
⎝
⎛ ×

=
Batch Size

 gallon lb/. WaterBatchTotal ) (lb/ydWater Batch Actual 13383  

 
6. Calculate the Total Mix Water used. 
 

 MoistureFree TotalWater Batch Actual)(lb/yd or )kg/m (Water  MixTotal 3 +=3
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7. Calculate the W/C Ratio of the concrete.  Round to the nearest 0.01. 

  
tiousgn CementiTotal Desi

WaterTotal Mix w/c ratio =  

 
8. Calculate the Total Water in Concrete used.  Compare to Total Water in Concrete (WT).  
 

  oistureAbsorbed MWater  MixTotal)d) or (lb/yr (kg/mTotal Wate +=33

 
9. Calculate Maximum Batch Water Available.  Compare this to the batching computer. 
 

( )[ ]{ }  SizeBatch MoistureTotal Free.SlagFly AshCementWater(L) Batch Max. ×−×++= 400  
 

( )[ ]{ }
 gallon lb/.

Batch Size MoistureTotal Free.SlagFly AshCementgalatch WaterB .Max
1338

400)( ×−×++
=  

 
F.  Percent Passing the 4.75 mm (No.4) Sieve 

 
Weight of Sample Passing 4.75 mm (No.4) Sieve from Microwave Oven Sample 
1. Let microwave oven sample cool. 
2. Sieve dried sample through a 4.75 mm (No.4) sieve into a bottom pan. 
3. Calculate the percent passing the 4.75 mm (No.4) sieve. 

 
Percent Passing 4.75 mm (No.4) Sieve from Total Mix (Contractor Mix Design) 
Calculate the percent passing the 4.75 mm (No.4) sieve of all of the dry materials using the 
Contractor’s mix design (aggregates, cement, fly ash, etc.). 

 
( )( )

( )
100% ×

⎥
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢
⎢

⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+

×

=
uscementitio all and FA and CA all of  wt.Total

scementitou all of wt.
FA and CA all of wt.JMF from 4) (No. mm 4.75 passing %

4) (No. mm 4.75 Passing

 
Correction Factor 
1. Calculate the Correction Factor to compare the two results to verify that the sample of 

concrete was representative. 

)(1
)(1

design mix of 4) (No. mm 4.75 %passing
oven microwave of 4) (No. mm 4.75 %passingCF

−
−

=  

 
2. Determine the Adjusted Total Water in Concrete Microwave Oven Sample by 

multiplying the Correction Factor, CF by Total Water in Concrete, WT.  
 

3. Compare the Adjusted Total Water in Concrete Microwave Oven (L) to the Total Water 
in Concrete calculation from the batch ticket (F). 
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5-694.735 AGGREGATE MOISTURE CONTENT CHART 

 
Quality Control charts are a visual and statistical method of tracking aggregate moistures in order 
to achieve better quality control of the concrete.  This chart is used as an aid for Contractor and 
Agency Plant Personnel.  See Figure A 5-694.735. 
 

5-694.736 W/C RATIO QUALITY CONTROL CHART 
 
This chart is used to track the w/c ratio of the concrete through the entire project.  See Figure A 5-
694.736. 
 

5-694.737 CONCRETE AGGREGATE WORKSHEET JMF (Form 21764) 
 
This worksheet is used for calculating gradations on Paving Projects using Combined Total 
Gradations (JMF).  There is a non-computerized and computerized version of this worksheet.  See 
Figure A 5-694.737. 

 
5-694.738 COMPOSITE GRADATION (WELL-GRADED AGGREGATE) CHART 

 
Quality Control charts are a visual and statistical method of tracking gradations in order to achieve 
better quality control of concrete aggregates.  The results of the Contractor’s gradations are 
recorded on the well-graded aggregate chart.  The percent retained for each required individual 
sieve from the composite gradation are graphed on this chart.  Review the Special Provisions for 
your project to determine if well-graded aggregate is required or is an optional incentive.  See 
Figure A 5-694.738. 

 
5-694.739 INCENTIVE WORKSHEETS 
 

The incentive/disincentive provisions only apply to materials provided for or produced by the 
Contractor’s primary concrete paving plant.  The primary paving plant is either a batch plant or a 
ready mix plant.  They do not apply to materials provided for or produced by a secondary concrete 
plant providing concrete for minor work such as fill-ins or other work not provided by the 
Contractor’s primary concrete plant. 
 
These worksheets are used to determine the water/cementitious ratio and well-graded aggregate 
incentives and disincentives for a paving project.  Refer to the Special Provisions and 5-694.532 
for an explanation of lots and sublots for w/cm ratio.  See Figure A 5-694.739. 
 
The Agency’s statistical analysis of samples for well-graded aggregate control incentive is based 
on a lot representing one days paving.  The lot represents the cumulative average of the sublot 
values on each sieve.  Compliance is based on Contractor’s aggregate gradation test results as 
verified by Agency testing.  See the Special Provisions and Figure B 5-694.739 for an example. 
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5-694.740 CEMENT RECORD (Form 2157) 

 
This form is used for concrete paving projects only.  Do not use this form when the concrete is 
obtained from a ready-mix plant.  Use this form for recording all cementitious materials including 
cement, fly ash, and slag received and used on the paving project.  This form is a useful tool for 
calculating the required cementitious cut-offs per Mn/DOT Specification 2301.3F2.   See Figure A 
5-694.740. 
 

5-694.741 CONCRETE TEST BEAM DATA (Form 2162) 
 
The Agency should submit this form to the Mn/DOT Concrete Engineering Unit each week 
showing all beam breaks during that week of concrete paving production.  See Figure A 5-
694.741. 
 

5-694.742 FIELD CORE REPORT (Form 24327) 
 
This form is used by Field Personnel to summarize the location of cores taken in concrete 
pavement and is submitted to the Mn/DOT Office of Materials Laboratory. See 5-694.691 and 
Figure A 5-694.742. 

 
5-694.743 TEST REPORT ON CONCRETE CORES (Form 24324) 

 
This form is used by Mn/DOT Office of Materials Laboratory Personnel to report core thickness 
measurements and compressive strengths.  See Figure A 5-694.743. 
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5-694.744 WEEKLY CONCRETE REPORT (Form 2448) 

 
This form is a summary of data relating to concrete production including mix design, test results, 
quantities, etc. and is submitted weekly to the Mn/DOT Concrete Engineering Unit.  An interactive 
computerized version is available on the website which has point and click capabilities, drop down 
boxes, and automatic calculations. 
 
Item numbers listed below correspond to the numbers on Figure A 5-694.744.  See Figure B 5-
694.744 for a completed example of a Weekly Concrete Report for paving. 
 
Instructions for Completing the Weekly Concrete Report 
 
Item 1:  Low S.P. 
Use the lowest S.P. or S.A.P. Number for project.  Do not create separate reports for each S.P. on a 
project. 
 
Item 2:  Bridge #
If concrete was placed on any part of a bridge structure, list the Bridge Number. 
 
Item 3:  Engineer 
List the name of the Project Engineer or Project Supervisor. 
 
Item 4:  Inspector 
List the name of the Chief Inspector responsible for the concrete listed in the weekly report. 
 
Item 5:  Contractor 
For Ready-Mix list the Concrete Contractor.  For paving jobs list the Paving Contractor. 
 
Item 6:  Batch Plant 
For Ready-Mix Concrete, list the name and the city of the plant.  If there is more than one plant 
with the same name, list the plant number (i.e. Togo Ready-Mix No. 3).  If the concrete comes from 
2 different plants - 2 Weekly Concrete Reports are required. 
 
Item 7:  Report # 
Number the reports for each project sequentially starting with Number 1. 
 
Item 8:  Week Ending 
Enter last date (M/D/YY) (Saturday) of current construction week. 
 
Item 9:  Size/Type 
List the type of cement (I, II, or III).   
List the fly ash class (C or F). 
List the grade of slag (100 or 120). 
Other is for microsilica, etc.  
List the size fractions of aggregate (sand, 3/4-, 3/4+, CA-50, etc.).   
For Admixtures list the type (A, B, A(MR), etc.) 
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Item 10:  Pit # or Manufacturer 
The cement, fly ash, pit numbers, and other admixture information are found on the Certificate of 
Compliance.  The pit number is also found on the Mix Design issued by Mn/DOT Concrete 
Engineering Unit or Paving Contractor's Approved Mix Design. 
 
Item 11:  Specific Gravity 
This number is found on the Mix Design issued by the Mn/DOT Concrete Engineering Unit or 
Paving Contractor's Approved Mix Design.  Use specific gravity of 2.58 for fly ash used at Ready-
Mix Plants.  Use the individual fly ash specific gravity for paving projects. 
 
Item 12:  Absorption Factor 
This number is found on Mix Design issued by Mn/DOT Concrete Engineering Unit or Paving 
Contractor's Approved Mix Design. 
 
Item 13:  Mix Designation and Design Weights 
List the mix designation and oven dry design weights for each mix.  These weights are found on 
Mix Design issued by Mn/DOT Concrete Engineering Unit or Paving Contractor's Approved Mix 
Design.  List the admixture dosage.  This number can be found on the Certificate of Compliance or 
the Paving Batch Ticket. 
 
Item 14:  Design Water 
This weight is found on Mix Design issued by Mn/DOT Concrete Engineering Unit or Paving 
Contractor's Approved Mix Design. 
 
Item 15:  Mix 
List the mix designation for the load tested. 
 
Item 16:  Date 
List the date (M/D/YY) the concrete was placed. 
 
Item 17:  Location 
List stations for paving jobs.  List component name for other work, i.e. W. Abutment, Pier Col #1, 
SE Wingwall, etc. 
 
Item 18:  Time 
Indicate the time that the concrete was batched.  To display time correctly, type in the actual time, 
then space, then A or P (8:42 P). 
 
General Notes on Items 19-24 
 
Record ALL concrete tests on this page.  Record extra tests taken in addition to those required by 
the “Schedule of Materials Control.”  DO NOT list any test averages, instead, list each test 
INDIVIDUALLY.  Attach additional sheets if necessary. 
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Item 19:  % Air 
Record the air content to the nearest 0.1%.  Compare results with specification 2461.4A4b.  Air 
contents should range between 5% and 8% with a target of 6.5%. 
 
Item 20:  Slump 
Record the slump to the nearest 5 mm (1/4 in.).  Compare the results with Specification 2461.4A4a. 
 
Item 21:  Total Actual Water 
Indicate the total water in kilograms per cubic meter (pounds per cubic yard) of concrete.  This is 
the sum of the total water printed on the batch ticket and any additional water added at the plant 
and/or job site divided by the batch size. 
 
Item 22:  Cylinder/Beam No. 
Indicate the field number of the test specimen.  For cylinders, list the field ID number submitted on 
the Cylinder ID Card (Form 2409). 
 
Item 23:  Air Temperature 
Indicate the ambient air temperature at the time the concrete tests were taken. 
 
Item 24:  Concrete Temperature 
Indicate the concrete temperature at the time the concrete tests were taken. 
 
Item 25:  Water Ratio 
This number is determined by dividing the total actual water (Item 21) by the design water (Item 
14).  This number should not be more than 1.04. 
 

erDesign Wat
 WaterActual TotalRatioWater =  

 
Item 26:  Water/Cementitious Ratio 
This number is determined by dividing the total actual water (Item 21) by the total design 
cementitious.  Total cementitious includes cement, fly ash, slag, etc. 
 

usCementitioDesign  Total
 WaterActual TotalRationt Water/Ceme =  

Item 27:  Remarks 
List additional information or comments, i.e. change in air added at plant or jobsite, why some test 
results are out of spec, or where an air test was taken, etc. 
 
Item 28:  Additional Remarks 
This space is for additional remarks that may have come up during the week that may affect the 
quality of the concrete. 
 
Item 29:  Mix Number 
Enter the mix designations used on the project during this week. 
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Item 30:  Date 
List the date for each day of the week. 
 
Item 31:  Daily Totals   
Enter daily totals in cubic meters (cubic yards) for each mix design used. 
 
Item 32:  Daily Totals (m3 or yd3) 
List the daily totals in cubic meters (cubic yards) for all mixes. 
 
Item 33:  Weekly Totals (m3 or yd3) 
List the total quantities for each mix. 
 
Item 34:  Grand Total 
List the sum total of cubic meters (cubic yards) of concrete placed during the week. 
 
Item 35:  Inspector 
Handwritten signature of person who filled out the Weekly Concrete Report. 
 
Item 36:  Phone Number 
Phone number of person who filled out the Weekly Concrete Report. 
 
Item 37:  Engineer/Supervisor 
The Project Engineer or Project Supervisor signs the completed report after they have reviewed the 
document for accuracy. 
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5-694.750 IDENTIFICATION CARDS 

 
Colored-coded cards are used for sample identification.  They are designed to provide space for all 
pertinent information.  Fill in all the information requested on the card. 
 

5-694.751 ID CARD - SAMPLE (Form 2410) 
 
Use this ID card for submitting various samples to the Laboratory.  This pink card is used for 
submitting aggregate samples, curing compounds, concrete treating oil, and various other concrete 
products.  Do not use this card for submitting cement, fly ash, slag, or concrete cylinders.   
 
Numbers correspond to the ID sample card.  See Figure A 5-694.751. 
 
Check with the District Lab for further instructions. 
 
Item 1:  Date Sampled 
Date the sample was taken. 
 

Item 2:  Field I.D. 
Any identification assigned to the sample by field personnel or the individual submitting the 
sample. 
 
Item 3:  Spec No./Type and Spec Yr. 
Specification number and year that applies to the test results. 

 
Item 4:  Mix Design Report #  
Not required for Certified Ready-Mix or Concrete Paving. 
 
Item 5:  Type of Project 
Check appropriate type of project. 
 
Item 6:  Proj. No. 
Identify the project number(s). 
 
Item 7:  Br No. 
Identify the appropriate bridge number(s) if applicable. 
 
Item 8:  Submitted by 
Individual submitting the sample. 
 
Item 9:  Tel. No. 
Submitter’s telephone number. 
 
Item 10:  Proj. Eng. 
Project Engineer assigned to the project(s). (This may be a county or city engineer) 
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Item 11:  Fax No. 
Fax number of submitter. 
 
Item 12:  County/City 
Responsible Agency, if not Mn/DOT 
 
Item 13:  District No. 
Mn/DOT District where the project is located. 
 
Item 14:  T.H. No. 
Trunk Highway on which the project is located. 
 
Item 15:  Type of Material and Use 
Structure(s) and/or use(s). 
 
Item 16:  Mix Proportions 
The proportion of a composite that this sample represents. 

 
Item 17:  Pit. No./Name 
Mn/DOT pit number of aggregate material. 
 
Item 18:  Legal Description 
Not required for ready-mix or paving
 
Item 19:  Manufacturer/Contractor 
Not used for aggregate samples. 
 
Item 20:  Lot No. 
Not used for aggregate samples. 
 
Item 21:  Location 
Ready-mix or paving plant name and location. 
 
Item 22:  Sample Taken from 
Location the sample was taken (stockpile, belt, hopper). 
 
Item 23:  Tests Required 
List the test(s) required. Be specific. Do not use routine, normal, etc.. 
 
Item 24:  Remarks 
Any notes or additional information the submitter would like to convey to the lab. 
 
Item 25:  Date Received 
Date Received is for lab use. 
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5-694.752 ID CARD - CEMENT SAMPLES (Form 24300) 

 
A yellow cement sample I.D. card is used for submitting either cement or slag samples and must 
accompany each sample. 
 

  
 
Mn/DOT TP-24300-02 (4-98) 
 LAB I.D. Number 
 
 

 
 Minnesota Department of Transportation 
 Cement Sample Identification Card 
Date Sampled:      4-1-2003                                 . 
Date Received:     4-2-2003                                 . 
Field ID:          2                                             . 

 
√  S.P.           Proj. No.:    1020-30                    Br. No.      89002            .
� S.A.P.       Submitted By:  Tom Sands                                                        .
� Co./City    Proj. Eng.:    Clay Pitts                                                                         .
� Maint.       . 
Brand:    HOLCIM             Mill/Plant:     MASON CITY, IA                    Type:   I  .      
Rail or Truck No.    IXTL 32890                        Shippers Invoice No.:      987987 .     
Ready-Mix Plant:      QUICKMIX –MILL CITY                            .                                   
Remarks:                                                                                                                                              

                                                                                                                                       
 

 
1.  Fill card out COMPLETELY in INK
2.  Place card in ID card envelope (Form Mn/DOT TP-02407-02) 
3.  Attach envelope to cement sample.  NOT inside. 

 Front 
   

CEMENT TEST RESULTS 
 
3 Day Compressive 
Strength                            Req’d 
 
7 Day Compressive 
Strength                            Req’d 
 
Gillmore Initial 
Time of Set             Req’d Not Less Than 
 
Gillmore Final 
Time of Set             Req’d Not More Than 
 
Soundness                          Req’d 

 
Air Content                    Req’d 

 
Blaine                                                          Req’d 
 
 COPIES TO 

 
 CHARGE OUT 

 
REMARKS                                                                 . 
                                                                                     . 
                                                                                     .
Date                                                        .
 Laboratory Chief 

 Back 
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5-694.753 ID CARD - FLY ASH SAMPLES (Form 24308) 

 
A yellow fly ash sample I.D. card must accompany each sample. 
 

  
 
Mn/DOT 24308 (5-98) 

Minnesota Department of Transportation 
Fly Ash Sample ID Card 

 
Date Sampled 4-1-2003  Date Received     4-2-2003             
 
S.P. No.       1020-30 
 
Submitted By    Tom Sands Proj. Engr.      Clay Pitts 

Distributor/Supplier     Lafarge 
 
Power Plant          NSP-Eagan Class   C 
 
Rail or Truck    Shippers 

ASH 456 999  Invoice       067891 
 
Ready-Mix    Field I.D. 
Plant                QuickMix –Mill City                                  2 
 

 
 
1.  Fill card out COMPLETELY in INK
2.  Place this card in ID envelope (Form 2407). 
3.  Attach envelope to sample, NOT inside. 

 Front 
 
 
  

 
                                             Fly Ash Test Results                         REQUIREMENTS 

 
Specific Gravity ± 0.12  

 
% Retained on 45 µm (#325) 30.0% Max. Ret. 
 
Soundness 0.80 Max. 
 
Strength Activity 7 day 75% Min. Of Control 

 
Strength Activity 7 day 75% Min. Of Control 

 
Loss of Ignition 3% Max 
 
 Copies To 

 
 Charge Out 

 
REMARKS                                                                 . 
                                                                                     . 
                                                                                     .
Date                                                        .
 Laboratory Chief 

 Back 
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5-694.754 ID CARD - CONCRETE TEST CYLINDER (Form 2409) 

 
A green cylinder identification card must accompany every cylinder submitted to the Laboratory.  
The card must contain all data requested.  Place the card inside an envelope provided for this 
purpose and then insert into the sample bag with the cylinder. 
 

  
 
Mn/DOT TP-02409-01 (4-98) 
 LAB I.D. Number 

 
 

 
 Minnesota Department of Transportation 
 Concrete Cylinder Identification Card 
Date Made:     4-1-2003                          . 
Field ID:            3                                  . 
Mix No. (3Y43, etc.):    3Y43                       .

 
√  S.P.           Proj. No.:          1020-30                                       Br. No.: 89002        .  
� S.A.P.       Submitted By:  Tom Sands                                        Tel. No.:(612) 345-6789  
� Co./City    Proj. Eng.:  Clay Pitts                                        Res. Eng.:   Bob Loams              .
� Maint.       County/City:                                                         Dist. No.:     Metro West      . 
Part of Structure:      End Diaphragm                                                .
Source of Ready-mix:     QuickMix – Mill City                                                          � Job Mix 
Remarks:     28-day break                                                                     .    
                                                                                                                                                           .  
                                                     DO NOT WRITE BELOW THIS LINE                                 . 
Date Received:  
 

Break Date 
 
 

 
Load 

 
P.S.I./ MPa 

 
Mold 

 
Results Phoned 

 Front 
 
  

 
 
 
 
 INSTRUCTIONS 
 
 
 

     1.  See Concrete Manual 5-694.511. 
     2.  Fill in front of card completely. 
     3.  If early break is desired, request under “Remarks”. 
     4.  Place this card in ID card envelope (Form Mn/DOT TP-02407-02). 
     5.  Improperly finished or improperly molded cylinders will not be 

broken by the laboratory. 
 
 
 
 

 Back 
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5-694.760 BRIDGE REPORTS 
 
5-694.761 CONCRETE MOBILE CALIBRATION WORKSHEET 

 
The Concrete Mobile calibration worksheets are used to calibrate a standard Concrete Mobile.  
Instructions for calibrating the Concrete Mobile are found in 5-694.454 and blank forms are 
available on the Mn/DOT Concrete Engineering Unit website at 
www.mrr.dot.state.mn.us/pavement/concrete/forms.asp. 
 
A Concrete Mobile calibration worksheet example is shown in Figure A 5-694.761 (1-4).  Results 
of the calibration example are plotted in Figure D 5-694.454.  Assumed constants are 70 
revolutions and 30 seconds per 45 kg (100 lb.) of cement.  A trap rock is assumed for the coarse 
aggregate to establish a specific gravity (2.97). 
 
The data calculated in the calibration example was selected to show a “spread” of points that will 
still result in a reasonably straight line. Normally, the data is closer in agreement. 
 

5-694.762 WEEKLY REPORT OF “LOW SLUMP CONCRETE” (Form 21412) 
  
DO NOT report low slump concrete for bridge deck overlays on the Weekly Concrete Report.  The 
Weekly Report of “Low Slump Concrete” (Form 21412) was developed for this operation.  The 
Field Inspector completes the report for the Project files.  The testing rates for gradations, air, 
slump, and cylinder requirements are on the back of the form.  The back of the form contains 
instructions for slump tests, necessary waste calculations, and mix design data.  See 5-694.450 and 
Figure A 5-694.762 (1-2). 
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Concrete Mobile CALIBRATION WORK SHEET 
(Obtain from The Concrete Engineering Unit) 

Low SP 0103-86010         

Concrete Mobile Serial Number:            1            Owned By: Real Good Concrete Company    

Calibrated By:    Commander D.A. Caswell                         Date Calibrated: June 1, 2003  

Concrete Mobile Constants: 45 kg (100 lb.) cement per 70 72.4 revolutions at 30  31   seconds. 

Aggregate Sources:   Conc. S & G    Fine Aggregate and Conc. Trap Rock    Coarse Aggregate. 
 
Step 1  - Cement Check (Pre-load the Belt, etc. for the first run) 

Number of revolutions required   210        Run        1        
Quantity of Cement and Weight of Container....................  152.9 kg   (337.0 lb.) 
Weight of Container............................................................   18.6 kg   (  41.0 lb.) 
Quantity of Cement.............................................................   134.3 kg  (296.0 lb.)   6 (A) 

 
   A.   If quantity of cement is between 45 and 46 kg (100 - 102 lb.), proceed to Step 2.   

If not make two more runs.            Run      2                 Run       3       

Quantity of Cement and Weight of Container....153.8 kg(339.0 lb.)   152.4 kg ( 336.0 lb.) 

Weight of Container...........................................  18.6 kg ( 41.0 lb.)      18.6 kg (  41.0 lb.) 

Quantity of Cement............................................ 135.2 kg(298.0 lb.)   133.8 kg (295.0 lb.)  

Add cement quantities for the three runs and divide by 3 = 44.8 kg    (98.77 lb.)   6 (B) 

 
   B. If average quantity of cement is between 45 and 46 kg (100 - 102 lb.), proceed to Step 2.   

If not, correct as follows: 
 

New Meter Count =   Previous meter Count x 46 kg (102 lb.) 
            Average Cement Weight (B) 

 
     New Meter Count          =    3x70 x 46 kg    or   3x70 x 102 lb.  =   72.4 Revolutions 
45 kg (100 lb.) Cement     134.4 kg               296.3 lb. 
 
New Time Constant = New Meter Count x Previous Time Constant 

Previous Meter Count 
 

         =     72.4 x 30.0         = 31.0    
           70 

Empty Cement Bin. 
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Step 2  - Sand and Stone Dial Checks 
   
   A. Standard Concrete Mobile - use 76.2 mm x 76.2 mm x 203.2 mm (3” x 3” x 8”) hard wood block 

(provided by Contractor).   
Sand and Stone Dial Pointers should read between 6.2 and 6.6. 

 
   B.   Magnum Concrete Mobile - use 42.86 mm (1-11/16”) hard wood block (provided by 

Contractor). 
Sand Dial Pointer should read between 7.8 and 8.0. 
Stone Dial Pointer should read between 7.4 and 7.6. 

 
Step 3  - Aggregate Calibration 
   Number of revolutions required      72.4      (Meter Count per 45 kg (100 lb.) Cement) 
 
   A.   Fill Sand Bin (Cement Bin and Stone Bin must be empty) 
 

Sand Dial Pointer set at 2.0 (6.0 Magnum) (Pre-load the Belt). 

Run       1        

Quantity of Sand and Weight of Container........................     66.7 kg    (147.0 lb.) 

Weight of Container...........................................................    18.6 kg     (  41.0 lb.) 

Quantity of Sand.................................................................    48.1 kg     (106.0 lb.) 
 
Sand Dial Pointer set at 3.0 (7.5 Magnum) (Pre-load the Belt). 

 Run       2        

Quantity of Sand and Weight of Container........................   87.5 kg      ( 193.0 lb.) 

Weight of Container...........................................................   18.6 kg      (   41.0 lb.) 

Quantity of Sand.................................................................   68.9 kg   2   ( 152.0 lb.) 

 
Sand Dial Pointer set at 4.0 (9.0 Magnum) (Pre-load the Belt). 

 Run       3        

Quantity of Sand and Weight of Container........................    130.0 kg    ( 227.0 lb.) 

Weight of Container...........................................................      18.6 kg    (   41.0 lb.) 

Quantity of Sand.................................................................      84.4 kg    ( 186.0 lb.) 
 
Plot Sand Dial Settings vs. Quantity of Sand.  (See Figure D 5-694.454, Concrete Manual.) 
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   B. Fill Stone Bin (Cement Bin and Sand Bin Empty) 

 
Stone Dial Pointer set at 3.0 (7.0 Magnum) (Pre-load the Belt). 

Run       1        

Quantity of Stone and Weight of Container.......................   72.6 kg    ( 160.0 lb.) 

Weight of Container...........................................................    18.6 kg   (   41.0 lb.) 

Quantity of Stone................................................................    54.0 kg   ( 119.0 lb.) 

 
Stone Dial Pointer set at 4.0 (9.0 Magnum) (Pre-load the Belt). 

 Run       2        

Quantity of Stone and Weight of Container........... ...........   96.6 kg    ( 213.0 lb.) 

Weight of Container...........................................................   18.6 kg    (  41.0 lb.) 

Quantity of Stone...............................................................    78.0 kg   ( 172.0 lb.) 

 
Stone Dial Pointer set at 5.0 (11.0 Magnum) (Pre-load the Belt). 

 Run       3        

Quantity of Stone and Weight of Container.......................  113.9 kg   ( 251.0 lb.) 

Weight of Container...........................................................    18.6 kg   (   41.0 lb.) 

Quantity of Stone................................................................   95.3 kg    ( 210.0 lb.)  

Plot Stone Dial Setting vs. Quantity of Stone.  (See Figure D 5-694.454, Concrete Manual.) 
 
Step 4  - Admixture Calculations 
 

HiFlo System - Water Reducer (8 parts solution). 
 
   A.   Time Constant (Seconds/45 kg (100 lb.) Cement)    31.0      
 
   B. Milliliters (Ounces) of Water Reducer/45 kg (100 lb.) Cement   - 90 ml    ( 3.0 oz) 

(Based on Manufacturer’s Recommendations) 
 
   C.   Determine Cement Discharged/Minute (45 kg units (100 lb.)) 

60 ) A =     1.94    
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   D. Milliliters (Ounces) of Water Reducer Required/Minute 

B x C =     170 ml    ( 5.82 oz) 
 
   E. Milliliter (Ounces) of Solution Required/Minute 

D x 8 =    1350 ml    ( 46.6 oz) 
 
   F.   Number of Liters (Quarts) of Solution Required/Minute 

E ) 1000 ml   or (32 oz)  =  1.35 Liters  (1.5 Quarts) 
         Liter   (Quart) 

 
    HiFlo Setting (from HiFlo Chart)     1.6     
 

NOTE: The HiFlo setting will remain constant as long as the Time Constant remains and 
the Water Reducer Dose is not changed. 

 
Form 2448, Weekly Concrete Report, requires the amount of Air Entraining agent per m3 (yd3).  
This is obtained as follows: 

 (yd3).  
This is obtained as follows: 

  
B x 496 kg (836 lb.) CementB x 496 kg (836 lb.) Cement  =    990 ml   (25.1 oz)  Water Reducer/m3 (yd3). 

45 kg (100 lb.)   
 

LoFlo System - Air Entraining Agent (11 parts solution) 
 

The LoFlo setting is obtained by trial and error based on air content of the mix as 
determined by the air meter.  Use a trial setting of 0.8 and adjust to obtain 6.5% air (3U17A 
Concrete Mix). 

 
Form 2448 requires the amount of Air Entraining agent per m3 (yd3).  This is obtained as 
follows: 

 
   G. Milliliters (Ounces) of Solution/Minute (from LoFlo Chart)   650 ml   (22 oz) to obtain 6.5% 

air content. 
 
   H. Milliliters (Ounces) of Air Entraining Agent/Minute 

G ) 11 =     60 ml    (2 oz) 
 
   I. Milliliters (Ounces) of Air Entraining Agent/45 kg (100 lb.) Cement 

H ) C =    31 ml    (1 oz) 
 

Air Entraining Agent m3 (yd3) = I x 496 kg (836 lb.) Cement =   342 ml   (8.4 oz) 
            45 kg(100 lb.) 
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