STANDARD OPERATING PROCEDURES
FOR QUALITY CONTROL OF CONCRETE

(REV 7-15-97) (FA 12-11-96) (7-00)

1.0 General.


The State Materials Office, in conjunction with the District Materials Offices, shall be responsible for verifying that all Portland Cement Concrete produced for the Department’s use meets the applicable Specifications. Concrete plants which supply concrete to Department projects must be approved by the Department in accordance with Specification Section 6. Concrete produced in accordance with Department specifications and this standard procedure will be accepted upon proper certification of concrete production through an approved quality control plan and verification of job site acceptance criteria.

2.0 Quality Control Plans.


2.1 Level I Quality Control Plan: The Concrete Producer shall develop and implement a Level I Quality Control Plan that will be used to maintain the properties of concrete from the point of production to the point of delivery within the limits required by project specifications. The Level I Quality Control Plan shall show what testing the Producer intends to do to monitor concrete plastic properties (slump, air and temperature), and how he intends to implement the controls necessary to meet specification requirements. The Level I Quality Control Plan shall require certified personnel and assurances that materials, plant, equipment and transporting operations comply with project specifications. Quality control of the concrete shall be achieved through statistical evaluation of test results. The Producer may elect to use his certified laboratory personnel or use the service of a certified commercial laboratory and personnel.



The requirements for the Level I Quality Control Plan are detailed in Sections 2 through 8 and in Attachments “B” through “J” of the Standard Operating Procedure. The Level I Quality Control Plan will be approved by the District Materials Engineer prior to production. The approved Level I Quality Control Plan shall be the minimum required control of concrete on all Department projects.



An approved Level   Quality Control Plan may be used on more than one project under the following conditions:




a. A Level I Quality Control Plan Transfer Request (Attachment I) is submitted by the Concrete Producer and approved by the District Materials Engineer.




b. All concrete produced is in compliance with the previously approved Level I Quality Control Plan.




c. The materials and material sources are the same for each project.


2.2 Level II Quality Control Plan: The Contractor shall develop and implement a Level II Quality Control Plan in accordance with the requirements detailed herein. The Level II Quality Control Plan will be approved by the Resident Engineer with the concurrence of the District Materials Engineer prior to implementation. The Level II Quality Control Plan used in Prestress Production Facilities will be approved by the District Prestress Engineer in conjunction with the District Materials Engineer.



Where  concrete plastic properties (slump, air content and temperature) could be significantly affected by handling between the point of delivery and the point of final placement, including the use of pumps, conveyor belts, troughs, chutes, barge transport or other means, the Level II Quality Control Plan must make provisions to sample the plastic concrete for all testing at the point of final placement.



Department approval of the Level II Quality Control Plan will be contingent upon demonstration by the Contractor, during actual construction operations, of his ability to implement that plan in compliance with all applicable project specifications, as determined by the Engineer.



A level II Quality Control Plan may be used on more than one project in precast/prestress production facilities under the following conditions:




a. A Level II Quality Control Plan Transfer Request (Attachment J) is submitted by the Contractor and approved by the District Materials Engineer.




b. Items “c” thru “l” of Section 2.2.1 (Level II Quality Control Plan) are identical for each project.




c. Items “b” “d” “i”, and “j” of Section 8.11 are kept in a separate file, by project number, at the concrete production plant.



2.2.1 Level II Quality Control Plan - General Format: The Level II Quality Control Plan shall include but not be limited to the following:




a. Contractor Information:





(1) Contractor’s name, mailing address, jobsite address, telephone number, FAX number, and concrete construction items.





(2) Concrete subcontractors, respective construction items, telephone numbers.





(3) Concrete suppliers, respective classes of concrete to be supplied, plant numbers, telephone numbers.




b. Project Information:





(1) Project location





(2) State Project Number





(3) WPI Number





(4) Contract Number





(5) FAP Number




c. Methods of delivery to jobsite for each supplier.




d. Methods of handling all concrete to point of final placement:





(1) Direct chute





(2) Crane and bucket





(3) Conveyor





(4) Concrete pump, pump line size, pump line configuration





(5) Barge transport





(6) Tremies





(7) Other handling methods including specific details for all other methods




e. Tests to be done by the Contractor after jobsite adjustments to concrete to ensure that concrete plastic properties (slump, air content, w/c ratio, temperature) remain within specification limits from the point of delivery to the jobsite, through all stages of the jobsite handling process, to the point of final placement.




f. Procedures for sampling concrete, casting, curing, handling and testing concrete specimens for strength determinations for form removal and opening a structure to traffic.




g. Facilities and equipment to be provided, and procedures to be used for:





(1) Obtaining verification and acceptance samples of concrete.





(2) Initial and standard cure of acceptance cylinders, including equipment and procedures proposed to monitor and record cure temperature and condition.




h. Contractor’s Quality Control personnel qualifications.




i. Contractor’s laboratory testing facilities.




j. Materials and methods proposed to protect the plastic concrete from the damaging effects of rain, wind or sun during handling, placing and finishing operations




k. Equipment and methods to be used for placing and finishing concrete.




l. Equipment, materials and methods to be used for curing concrete.



2.2.2 Adding Water To Concrete At The Placement Site: The Contractor’s Level II Quality Control Plan shall state any special needs the Contractor anticipates for adjusting the concrete at the placement site to enhance workability, and the testing procedures he will implement to control the quality of the concrete and ensure that concrete placed is within the target range.




The Level II Quality Control Plan may provide for the Contractor to add water to concrete delivered to the placement site provided the allowable amount of water stated on the concrete delivery ticket or the maximum water/cement ratio are not exceeded, and no other project specification requirement is violated. The Contractor shall indicate the anticipated ranges of jobsite water additions and describe the proposed methods of measuring water for concrete adjustments. Level areas to be provided for concrete adjustments shall be designated.




After adjusting the slump, the Contractor shall perform a test to confirm that the slump of the concrete is within the target range. If the slump exceeds the target range but is within the tolerance range, that load may be accepted, but water added by the Contractor at the site will be reduced to maintain a slump within the target range on successive loads. The Contractor will confirm with another test that the next load is within the target range after the addition of water at the placement site. Repeated incidents of concrete being placed outside the target range will result in revocation of the Contractor’s Level II Quality Control Plan approval. No concrete represented by plastic test results outside of the tolerance range will be accepted for placement.



2.2.3 Verification And Acceptance Sampling: Where concrete buckets are used to discharge concrete directly into the forms at the point of final placement or into the hopper of a tremie pipe, all samples shall be obtained from the discharge of the bucket; except where the concrete is discharged directly from the mixer into the bucket, with a minimal lapse of time before discharge of the bucket, all samples may be obtained from the discharge of the mixer. Where conveyor belts, troughs or chutes are used to transport concrete directly into the forms at the point of final placement or into the hopper of a tremie pipe, all samples shall be obtained from the discharge of the entire transporting system.




Where concrete pumps are used to deposit concrete directly into the forms, all verification and acceptance samples shall be obtained from the discharge of the pump line at the point of final placement. Where concrete is placed in a drilled shaft or other element using a tremie pipe and a concrete pump, all verification and acceptance samples shall be obtained from the discharge of the pump line at the location of the tremie hopper. Duplicate verification samples shall be obtained from the discharge of the mixer delivering concrete to the pump to confirm that the plastic properties of the concrete being delivered to the pump are within the tolerance range.




Where a concrete pump is used to deposit concrete directly into a drilled shaft which is a wet excavation without the use of a tremie, the discharge end of the pump line shall remain immersed in the concrete at all times after starting concrete placement, and the following procedure shall be used:





a. Initial verification samples shall be obtained from the discharge of the pump line using the full length of pump line which will be required to start the placement. The plastic properties of the concrete sampled from the discharge of the pump line shall be within the target range. Duplicate initial verification samples shall be obtained from the discharge of the mixer delivering concrete to the pump to confirm that the plastic properties of the concrete being delivered to the pump are within the tolerance range.





b. All acceptance samples shall then be obtained from the discharge of the mixer delivering concrete to the pump. Plastic properties of the concrete being delivered to the pump shall be maintained within the tolerance range similarly to the values obtained in (a) above.




The Contractor shall furnish samples of concrete for verification and acceptance testing by the Engineer. The Contractor shall also provide and maintain all facilities, equipment and personnel necessary for handling and curing acceptance cylinders, and transporting such cylinders to the testing location designated by the Engineer.

3.0 Scope.


These procedures establish the Department’s policies governing the production of concrete for Department use. In addition to these procedures the Producer must certify compliance with project specifications.


The following procedures provide the Producer with information related to the methods and levels of plant approval, the minimum requirements for Quality Control programs and approval, and the criteria by which the Department will maintain that approval.

4.0 Applicable Standards.


Methods of sampling and testing materials shall be in accordance with 346-5. Reference to the above standards shall be construed to mean the most current issuance, including interims or addenda thereto at the time of advertisement for bids.

5.0 Plant Approval.


5.1 Types Of Approval: Fully approved plant status is the normal operating status for concrete plants which meet the requirements of Department specifications and the Standard Operating Procedures.



Conditional approved status is a temporary operating status which may be used during the correction period for minor discrepancies.



Standby status is a fully approved status for plants not currently supplying concrete to the Department.



Non-approved status applies to plants not qualified to supply concrete to the Department.


5.2 Initial Plant Approval: The plant owner or manager shall make a written request to the Department for plant approval. This request shall be made after the Concrete Producer is reasonably assured that his plant will supply concrete to a Department project. The request shall be directed to the District Materials Engineer for the District in which the plant is located, with a copy to the State Materials Engineer. Attachment “A” provides related office addresses. Request for approval shall include a complete Level I Quality Control Plan in compliance with the requirements of Attachment “B”.



Upon compliance with the above criteria, the plant will be scheduled for inspection by the Department. Concrete plants that have been inspected by the Department and found acceptable will be assigned an identification number and placed on approved status.


5.3 Production Evaluation: Approved concrete plants will be continuously evaluated for compliance with Department specifications, Quality Control requirements and these procedures. Plant reinspection will be performed every two months when the plant is actively supplying concrete to the Department or the Department agrees to keep the plant on standby status. When discrepancies are found, the plant may be removed from the fully approved plant status and placed on either conditional status or non-approved status depending on the nature of the discrepancies and the corrective action required. When a plant is placed on non-approved status because of discrepancies, the Producer shall notify the District Materials Engineer, in writing, of the proposed corrective action. The District Materials Engineer will schedule a plant re-inspection at the earliest convenient date following receipt of the documented acceptable corrective action.


5.4 Expiration Of Approval: Any plant which does not supply concrete to the Department for a period exceeding two months may not be reinspected by the Department until such time as the Producer expects to again supply the Department with concrete from that plant. The concrete producer will be notified by the District Materials Office that the concrete plant approved status has expired, and the plant has been placed on non-approved status. A reinspection must be initiated by notification from the plant manager to the Department's District Materials Engineer a minimum of five working days in advance of the beginning of concrete placement operations to permit scheduling of Department inspection.

6.0 Personnel.


Concrete plants supplying concrete to the Department must be adequately staffed by qualified personnel. Plant operator, plant batcher, certified technicians and quality control manager are required positions for an approved concrete plant. At the discretion of the Department, certain functions of the above positions may be combined when it can be demonstrated that the plant operation and quality of the concrete will not be detrimentally affected.


Personnel who have quality control functions or who sign concrete certification/delivery tickets must demonstrate, through examination, adequate job related knowledge. Such examinations will deal with Department specifications and concrete control procedures. For purposes of identification, these Department approved personnel will be referred to as “Plant Operators”. Plant Operators shall be present during batching operations.


Personnel who perform only the function of batching will not be required to pass written examinations, but must demonstrate proficiency in their job function. They will be identified by the Department as “Plant Batchers”.


Personnel who perform quality control sampling and testing of plastic concrete shall be certified by American Concrete Institute (ACI) Concrete Field Testing Technician – Grade I. Requirements for Quality Control Manager are defined in Attachment “F”.

7.0 Design Mixes.


Design mixes shall meet the requirements of Section 346. Attachment “G” shall be used for design mix submittals. Requests for design mix approval shall be an attachment to the request for plant approval.


Plants furnishing concrete to multiple projects may use approved concrete mix designs on different projects, provided component materials of the approved mix design remain the same. Attachment “D” shall be used for concrete mix design issue. Producers shall submit mix design requests directly to the District Materials Engineer in their District.


The District Materials Engineer will monitor or otherwise review the proportioning, mixing and testing of the proposed mix. When the mix properties and components have been verified, the District Materials Engineer will so advise the State Materials Engineer, who will issue approval for the mix design. Those mix designs which cannot be verified regarding final properties or components will be returned to the Producer as unacceptable for use on Department projects.

8.0 Minimum Plant Requirements.


8.1 Cementitious Material Storage: Each plant must comply with material specifications and provide a separate and clearly labeled weatherproof facility to store each brand or type of cementitious material available during production. Each storage facility shall provide a suitable, safe and convenient means of collecting cementitious material samples.


8.2 Aggregate Storage: As a minimum, each plant must provide suitable bins, stockpiles or silos to store and identify aggregates without mixing, segregating or contaminating the different sources or grades. Identification shall include approved pit number and aggregate grade.



8.2.1 Stockpiles: The Producer shall be responsible for handling the aggregates so as to minimize segregation and recover material from the stockpile for use in the mix so it will remain within specification limits. Stockpiles shall be maintained in a well drained condition to minimize free water content. The Producer shall make available to the Department, from the recovery side of the stockpile where feasible, the quantities of aggregate necessary for sampling and testing to ensure compliance with project specifications.



8.2.2 Forming Stockpiles By Clamshell: Stockpiles of coarse or fine aggregates shall be built up in layers not to exceed 3 feet [1 m] in height. Each layer shall be completely in place before the next layer is started.



8.2.3 Forming Ramped Stockpiles: When trucks and bulldozers are used to form a ramp-type stockpile, such stockpiles shall be constructed in lifts not exceeding 3 feet [1 m] in height and a slope that will prevent segregation. Only rubber-tired equipment will be permitted on the stockpile. Equipment other than rubber-tired equipment may be permitted by the Engineer when the Producer can show that the equipment produces no detrimental effect.



8.2.4 Forming Stockpiles By Belt Conveyor: When a stockpile is formed by a belt conveyor system, the discharge end of the conveyer shall be adjustable in height and capable of moving circularly, or the Producer shall provide means of keeping coning of stockpiles to a minimum to reduce segregation. Gradation compliance shall be verified by sampling the aggregate from the last conveyor belt before entering overhead storage.



8.2.5 Storage of Aggregates in Silos: When aggregates are stored in silos, the overhead charge shall be so arranged that segregation of the aggregates does not occur. The silos shall be maintained in a reasonably full condition, as far as practicable.



8.2.6 Wetting Coarse Aggregate Stockpiles, Storage Bins And Silos: The entire surface of the coarse aggregate shall be continuously and uniformly sprinkled with fresh water for a period of 24 hours immediately preceding introduction into the concrete mix to assure uniformity of concrete consistency.




Any request for deviations from the 24 hour sprinkling requirement should be addressed in the Producer’s Quality Control Program for consideration by the District Materials Engineer.


8.3 Scales And Meters: All scales, meters and other weighing or measuring devices, excluding admixture dispensers, shall be checked for accuracy by a qualified representative of a scale company registered with the Bureau of Weights and Measures of the Florida Department of Agriculture prior to production of concrete. Scales, meters and other weighing or measuring devices, excluding admixture dispensers, shall be checked quarterly at a minimum. The Department reserves the right to be present during all scale checks.



8.3.1 Water Measuring Devices: Checking the accuracy of water measuring devices shall follow the procedure outlined in Attachment “H”.



8.3.2 Admixture Measuring Dispensers: Admixture measuring dispenser accuracy shall be certified annually by the admixture supplier.



8.3.3 Recorders: Plants equipped with recording mechanisms must provide records which are clear, complete and permanent indications of plant performance. Where necessary, recorder information may be supplemented by the batcher during the batching operation. The accuracy of the weighing system shall be as specified in Section 346.


8.4 Batching Accuracy: Failure to maintain batching operations of the plastic concrete within the tolerance for each component material requires immediate investigation and corrective action by the concrete Producer, and automatically places the plant on conditional approved status. Failure to implement corrective measures will be cause for placing the plant on non-approved status.


8.5 Batch Adjustments For Materials: Permissible adjustments to previously approved design mixes which may be made without a new design mix request are as follows:



a. Coarse or Fine Aggregate: ±75 lbs/yd3 [±45 kg/m3] of concrete.



b. Admixtures: Not to exceed 2.5 times the manufacturer’s recommended dosage.



c. Cementitious Materials: ±6.5% per cubic yard [cubic meter], but not less than the specified minimum for that class of concrete.



The Adjusted mix must meet the theoretical yield requirements of the approved mix design.



The Producer shall inform the District Materials Engineer of any adjustments to the mix. Batch adjustments shall be noted on the concrete delivery tickets.


8.6 Materials:



a. Cement: Cement shall comply with Department specifications for the particular type. Acceptance at the plant shall be based upon certified mill analyses. As a check on current quality, samples may be obtained and tested by the Producer or the Department.



b. Aggregate: All Aggregate shall be obtained from Department approved sources. A list of approved sources will be maintained by the Department and made available from the State Materials Office.



c. Water: Water used for production of concrete shall meet the requirements of Section 923. Testing may be waived at the discretion of the District Materials Engineer where the water is tested and approved for public consumption by a Public Health Department.



d. Admixtures: Only admixtures approved by the Department shall be used in concrete mixes.



e. Fly Ash: Fly Ash shall comply with Department specifications. Acceptance at each plant shall be based upon certified mill analyses. As a check on Fly Ash quality, samples may be obtained and tested by the Producer or the Department.


8.7 Batch Adjustments For Moisture: Within two hours prior to each day's batching, free moisture shall be determined for the coarse and fine aggregates. On concrete placements expected to exceed three hours, an additional moisture test shall be required approximately half way through the batching operations. The concrete producer shall use these values for adjustment of batch proportions.



Aggregate free moisture shall be determined by one or more of the following methods:




a. By using moisture probe readings, speedy moisture tester or chapman flask for fine aggregate moisture. The accuracy of the moisture probe shall be verified at least weekly by the manufacturer’s recommended method. The Chapman flask and speedy moisture tester will be verified at least weekly by method (b) below.




b. By calculating both coarse and fine aggregate free moisture based upon dry sample weights and adjusting for absorption.




c. By towel drying coarse aggregate to calculate free moisture on saturated surface dry aggregate. The accuracy of towel drying shall be verified weekly by method (b) above.


8.8 Delivery Ticket/Certification: Attachment “E” shows the required information for each delivery ticket/certification. All information shown on the delivery ticket/certification must be furnished with each load. The original signature on the delivery ticket shall certify to the accuracy of the recorded information and compliance with the approved design mix including the chloride content requirements.


8.9 Truck Mixer: All truck mixers must meet the requirements of Section 346. Truck mixers meeting these requirements will be issued an identification card by the District Materials Engineer upon request from the concrete producer. Identification cards shall be displayed in the truck cab when delivering concrete for Department use. Failure to display the identification card in the truck cab shall be cause for rejection of the delivered concrete. The identification cards may be removed by the Engineer when a truck mixer is discovered to be in noncompliance.



As an exception to the above, when the deficiency involves only an inoperable revolution counter, the truck mixer identification card will not be removed. However, the deficiency will be noted on the card by the Engineer. The Producer will be allowed to deposit the concrete in the mixer, and the truck mixer will then be removed from use until the revolution counter is repaired or replaced. On the next delivery to any Department project, after repair or replacement of the counter, the truck mixer operator shall make known that the revolution counter is operable and obtain the Engineer’s initial on the truck mixer identification card. Without such inspection and documentation of corrective action, the Department may reject the truck mixer at any time it is again found to have an inoperable revolution counter. The revolution counter will be set to zero prior to mixing.



All truck mixers shall be inspected by the Producer at least once each week for changes due to accumulation of hardened concrete or to wear of blades. The blades shall be repaired as necessary to meet the requirements of Section 346. Any appreciable accumulation of hardened concrete shall be removed before any mixer may be used.



Copies of the most recent water measuring equipment calibration shall be kept in the truck cab and available upon request.


8.10 Central Mixing: The mixer shall be operated at the speed recommended by the manufacturer.



All mixers shall be inspected by the Producer at least once each week for changes due to accumulation of hardened concrete or to wear of blades.


8.11 Records: All records shall be kept on file at each plant and made available upon request by the Engineer. Records which shall be available at each plant are as follows:



a. Producer Quality Control program and plant approval status.



b. Approved concrete design mixes.



c. Materials source/specification compliance (delivery tickets, certifications, certified mill test reports, miscellaneous test reports).



d. Quality Control data (gradation and absorption worksheets, fresh and hardened concrete test results, sample frequency data, etc).



e. Plant and mixer design data as required by project specifications.



f. Federal poster.



g. Contract documents, as determined necessary by the District Materials Engineer.



h. A copy of the scale company or testing agency report showing the observed deviations from quantities checked during calibration of scales or meters. Certification documents for admixture weighing and measuring dispensers.



i. Control charts and statistical data for 28 day compressive strength results.



j. Chloride test data.



k. Mixer inspection certification (a copy of the truck mixer certification shall be located in the truck cab).



l. Moisture Control records including date and time of test.



m. A daily record of all concrete batched for delivery to Department projects, including respective design mix numbers and quantities of concrete batched.
ATTACHMENT “A”

FIRST AND SEVENTH DISTRICTS

District Materials Engineer

Florida Department of Transportation

P. O. Box 1249

Bartow, Florida 33831-1249

SECOND DISTRICT

District Materials Engineer

Florida Department of Transportation

P. O. Box 1089

Lake City, Florida 32056-1089

THIRD DISTRICT

District Materials Engineer

Florida Department of Transportation

P. O. Box 607

Chipley, Florida 32428

FOURTH AND SIXTH DISTRICTS

District Materials Engineer

Florida Department of Transportation 

14200 W. State Rd. 84

Davie, Florida 33325

FIFTH DISTRICT

District Materials Engineer

Florida Department of Transportation

719 South Woodland Blvd.

Deland, Florida 32720

STATE MATERIALS OFFICE

State Materials Engineer

Florida Department of Transportation

2006 N.E. Waldo Rd.

Gainesville, Florida 32609

ATTACHMENT “B”

LEVEL I QUALITY CONTROL PLAN GENERAL FORMAT

1.0 General Information


a. Company name, address and location.


b. Plant number, address and county location.


c. Producer plant personnel including plant manager, plant operator, quality control manager and certified technicians.


d. Brief description of concrete plant, material storage, material handling and concrete delivery.


e. Description of testing facilities to be utilized for materials control and concrete testing, including selected methods.


f. Sampling and testing frequencies meeting the minimum requirements of the Sampling Schedule shown in Attachment “C”.


g. Delivery ticket/certification sample.

2.0 Materials Information

2.1 Fine Aggregate:



a. Source name and pit number.



b. Method of transport & handling from pit to mixer.



c. Sampling locations.



d. Sampling and testing frequency and control tolerance.



e. Action to be initiated when samples exceed control limits.

2.2 Coarse Aggregate:



a. Source name, pit number and grade number.



b. Method of transport and handling from pit to mixer.



c. Sampling locations.



d. Sampling and testing frequency and control tolerance.



e. Action to be initiated when samples exceed control limits.

2.3 Water and Ice:



Description of water and ice source and method of specification compliance assurance.

2.4 Cement:



a. Source and type to be used (by class of concrete). Where special requirements exist, a testing plan to assure compliance must be described.



b. Method of transport, storage, handling and introduction into mixer.

2.5 Pozzolans:



a. Source and type to be used (by class of concrete). Where special requirements exist, a testing plan to assure compliance must be described.



b. Method of transport, storage, handling and introduction into mixer.

2.6 Admixtures (including air entraining and water reducing agents):



a. Methods of transport, storage, handling and injection into the mix must be described.



b. Compatibility with component materials must be verified.

3.0 Process Control

3.1 Aggregate Moisture:



a. Location, method and frequency of testing.



b. Control tolerances and corrective actions to be taken.

3.2 Slump Testing:



a. Location and frequency.



b. Control tolerances and corrective actions to be taken.


3.3 Air Content:



a. Location, methods and frequency.



b. Control tolerances and corrective actions to be taken.

3.4 Compressive Strength Testing:



Description of the strength testing program and how it will show compliance with project specifications.
3.5 Chlorides:



Description of proposed sampling, testing and certification.

3.6 Temperature:



Measures to be taken to control production when concrete placement temperature exceeds 85ºF [29ºC].

4.0 Records


Copies of all test reports and charts shall be made available to the Department upon request. As a minimum, the following charts must be kept:



1. 28-day tests.



2. Running three test averages of 28-day tests.

ATTACHMENT “C”

SAMPLING SCHEDULE


General - Sampling and Testing of materials and concrete for quality control purposes is the responsibility of the Producer. Frequency of sampling must be designed to provide adequate data to operate the quality control program for each design mix. Table 1 designates the minimum sampling and testing frequencies which will be accepted in a well controlled plant. The quality control plan shall indicate an increased sampling rate when any quality control plan limit is reached. All sampling and testing shall be conducted in accordance with current Florida Sampling and Testing Manual methods and procedures.

TABLE 1

	Material and Required Tests
	Minimum Sampling Frequency For Each Source and Grade

	Coarse Aggregate*

Gradation

Absorption
	1 per month

1 per month

	Fine Aggregate*

Gradation

Absorption

(Screenings only)
	1 per month

1 per month

	Cementitious Materials
	Certification



	Admixtures
	Certification

	Water

Chemical Analysis
	1/30 days: Open bodies of water

1/6 months: Wells and treated water, except water approved by a Public Health Department

	Concrete

Slump, Air Content,

and Temperature **


	Sampled at the same frequency required for Compressive Strength tests shown below

	Compressive Strength - The required testing frequency is found by comparing the specified strength to the running average of the latest three consecutive strength tests. If the average is:
	Samples/mix/week

	0.0 to 178 psi [0.0 to 1.2 MPa] greater than the specified strength 

More than 178 psi [1.2 MPa] greater than the specified strength 
	4

2


Note: No more than one sample per day shall be required for each mix.

*Materials certifications must be logged and kept on file for three years.

**When concrete temperature reaches 85ºF [30ºC], the frequency of testing shall be increased to every other load of concrete, unless operating under hot weather concreting Specifications.

EXAMPLE - 5,000 psi [34.5 MPa] SPECIFIED, DESIGN MIX 08-0001

	Latest three consecutive tests (psi) [(MPa)]
	Running average (psi) [(MPa)]
	Average Minus Specified

(psi) [(MPa)]
	Plant Testing Frequency

	5,180 [35.7]

5,210 [35.9]

5,300 [36.5]
	5,230 [36.0]
	5,230 - 5,000 = 230 [36.0 - 34.5 = 1.5]
	two per week

	5,010 [34.5]

5,100 [35.2]

5,190 [35.8]
	5,100 [35.2]
	5,100 - 5,000 = 100 [35.2 - 34.5 = 0.7]
	four per week


ATTACHMENT "D"

CONCRETE DESIGN MIX ISSUE FORM

Date: __________________

CONCRETE SUPPLIER: ____________________________________

ADDRESS________________________________________________

PLANT LOCATION: _______________________________________

PLANT NUMBER: _________________________________________

NOTE: Mixes issued by this Form shall conform to the original approved Design Mix and will be subject to the limitations listed thereon.


Mix Numbers assigned below relate directly to the plant shown on this form and the delivery ticket.

CONTRACTOR: _____________________

PROJECT NO.: ______________________

CONTRACT NO.: ____________________

	Mix No.
	Class Concrete
	Mix No.
	Class Concrete

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


_______________________________ / ___________

Signature of Company Representative                 Date

______________________________/________

Signature of District Materials Engineer        Date

cc:
Contractor


Resident Engineer


District Materials Engineer

ATTACHMENT "E"

DELIVERY TICKET/CERTIFICATION-INFORMATION

1. Serial number of delivery ticket.

2. Plant number assigned by the Department.

3. Date of batching.

4. Contractor's name.

5. A description of the delivery location. Normal information to permit truck drivers to find location of placement operation.

6. FDOT Project Number.

7. Truck number making the concrete delivery.

8. Class of concrete.

9. Design mix number.

10. Cubic yards [cubic meters] in this load.

11. Time all materials are introduced into mixer.

12. Arrival time at job site.*

13. Time that concrete mix has been completely discharged.*

14. Cumulative total cubic yards [cubic meters] batched for job on date of delivery.

15. Maximum allowable water addition at the job site.

16. Number of revolutions at mixing speed before leaving for job site.

17. Number of revolutions upon arrival at the job site.*

18. Amount of mixing time for central mixer.

19. Name of cement producer.

20. Total weight of cement batched in pounds [kilograms].

21. Supplier and total amount of air entraining agent used.

22. Percent of free moisture in coarse aggregate.

23. Coarse aggregate source (Department assigned Pit No.).

24. Actual weight of coarse aggregate batched in pounds [kilograms].

25. Supplier and total amount of admixtures used.

26. Percent free moisture in fine aggregate.

27. Fine aggregate source (Department assigned Pit No.).

28. Actual weight of fine aggregate batched in pounds [kilograms].

29. Brand name and class of Fly Ash.

30. Total amount of Fly Ash batched in pounds [kilograms].

31. Total amount of water batched at the plant in gallons [liters] or pounds [kilograms] (cross one out).

32. Statement of compliance with Department specifications.

33. Original signature of Plant Operator.

34. Total gallons [liters] of water added at the jobsite.*

35. Additional mixing revolutions when water is added.*

36. Total number of revolutions at mixing and agitating speed.*

37. Signature of Contractor’s representative who received the concrete and requested or permitted water to be added at the jobsite.

*This information to be completed or verified by the Engineer.
ATTACHMENT "F"

QUALITY CONTROL MANAGER

Qualifications


1. Three years of quality control experience directly related to cement concrete production.


2. Demonstrated proficiency in implementing, supervising and maintaining surveillance over a quality control program.


3. Experience or certification in performance of required quality control tests and in organization and statistical evaluation of quality control test results.

Duties and Responsibilities


1. Implement policies and procedures of the quality control program.


2. Maintain liaison with Project Manager and the Engineer on all activities related to quality control.


3. Supervise the activities of all quality control technicians, ensuring sufficient manpower in all areas related to quality control testing and inspection.


4. Review all quality control procedures to ensure compliance with project specifications.


5. Ensure all quality control records are properly prepared and reviewed.


6. Assure that activities affecting quality are performed in accordance with documented instructions and procedures.


7. Develop and maintain a filing, storage and retrieval system for quality control records.

ATTACHMENT "G"

CONCRETE MIX DESIGN


ISSUED: 


REVIEWED: 


DATE: 


MIX NO.: 

CONCRETE SUPPLIER: 

ADDRESS: 

PLANT LOCATION:
TELEPHONE NO.: 

DEPT. ASSIGNED PLANT NO.:
PROJECT NO.: 

DATE:
CLASS CONCRETE: 


SOURCES OF MATERIALS

COARSE AGGREGATE: 
  GRADE: 
 S.G.(SSD): 

FINE AGGREGATE: 
  F.M.: 
  S.G.(SSD): 

PIT NO. (COARSE): 
  TYPE: 

PIT NO. (FINE): 
  TYPE: 

CEMENT: 
  SPEC: 

AIR ENTR. ADMIX: 
  SPEC: 

FIRST ADMIX.: 
  SPEC: 

SECOND ADMIX.: 
  SPEC: 

FLY ASH: 
  SPEC: 

CEMENT (lbs) [(kg)] : 
  SLUMP RANGE:  TO 
inches [mm]

COARSE AGGREGATE (lbs) [(kg)]: 
  AIR CONTENT: 
 % TO 
 %

FINE AGGREGATE (lbs) [(kg)] : 
  UNIT WEIGHT (WET): 
 pcf [kg/m3]

AIR ENTR. ADMIX.(oz) [(kg)] : 
  WATER CEMENT RATIO (lbs/lb) [(kg/kg)]:

FIRST ADMIX. (oz) [(kg)] : 
  MAX. ALLOWABLE W/C (FIELD) : 

SECOND ADMIX. (oz) [(kg)] : 
  THEORETICAL YIELD: 
 ft3 [m3]

WATER (gallons [(liters)] : 

WATER (lbs) [(kg)] : 


PRODUCER TEST DATA


FLY ASH 
(lbs) [(kg)]: 

SLUMP: 
inches [mm]


AIR CONTENT: 
%


TEMPERATURE: 
 ºF [ºC]


CHLORIDE CONTENT: 
pcf [kg/m3]

COMPRESSIVE STRENGTH


              DAY         psi [Mpa]


              DAY         psi [Mpa]


              DAY         psi [Mpa]


              DAY         psi [Mpa]

ATTACHMENT "H"

CALIBRATION OF WATER MEASURING DEVICES


Current Specifications require water measuring devices used during batching operations at concrete plants to be checked for accuracy at least quarterly. Accuracy of these devices may be checked by weight or volume.


Any container used for accuracy verification must be capable of holding the maximum quantity of water normally used during batching sequence. Multiple drops into a 55 gallon [208.2 L] drum is not an acceptable method.


If accuracy is checked by volume, the maximum capacity of the container used must be known in gallons [liters]. Graduation marks must be readily visible on the container at each level checked, ensuring accurate volume determination to the nearest 0.5 gallon [2 L]. Accuracy of these graduation marks must be documented by a scale company registered with the Bureau of Weights and Measurements, Florida Department of Agriculture and Consumer Services.


Use of a flow meter mounted in series with the device to be checked is acceptable, if approved by the District Materials Engineer, provided the accuracy of the flow meter is traceable to the National Institute of Standards and Technology. The accuracy of the calibration device should be checked annually.


Regardless of the method used, the following guidelines will be followed when measuring devices are checked for conformity with specification accuracy requirements:



1. Devices will be checked up to the maximum quantity normally required for a batch.



2. At least four step - checks will be made at approximately equal intervals, including the maximum quantity normally required for a batch.



3. The report supplied by the qualified agency performing the check will include the date of inspection, signature of the agency representative, observed deviations for each quantity checked and a statement that the device conforms to Department specifications. A copy of the report corresponding with the current certificate of inspection will be available at the plant where the device is located.



4. A certificate of inspection bearing the date of certification and signed by a representative of the qualified agency shall be affixed to the measuring device.

Methods not specifically detailed above are considered acceptable if District Materials Personnel verify compliance with conditions and guidelines stated in the specifications, or other written authority.

ATTACHMENT “I”

Level I Quality Control Plan Transfer Request

Producer 
 Plant No. 
 requests to use the previously

approved Level I Quality Control Plan dated        /        /        for

Project No. 



.

Prime Contractor: 
.

I certify that this Quality Control Plan meets all of the contract requirements for the above referenced project.

Signature: ___________________/____
Quality Control Manager                Date

Approved:           Not Approved:        

Signature: ____________________/_____.


District Materials Engineer               Date

ATTACHMENT “J”

Level II Quality Control Plan Transfer Request

Contractor 
 requests approval to use the previously approved Level II Quality Control Plan dated         /        /         for

Project No. ___________

This Level II Quality Control Plan was previously approved for Project No.__________.

	Product To Be Cast
	Concrete Class
	Design Mix No.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Approved:           Not Approved:        

Signature: ________________________ /_______.

District Materials Engineer                           Date

