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11-4. Use for CIP concrete constructed under sections 49 or 51.

Replace section 11-4 with:
11-4  CAST-IN-PLACE STRUCTURAL CONCRETE MATERIALS
11-4.01  GENERAL
11-4.01A  General
Section 11-4 applies to CIP structural concrete members constructed under sections 49 or 51 except for those members constructed of minor concrete.
2
Quality control and assurance for CIP structural concrete materials includes:
1.	Your QC program
2.	Acceptance of the concrete by the Engineer using the Department's test results and verified QC test results

3
11-4.01B  Definitions
lot: quantity represented by the specified minimum QC testing frequency.
4
11-4.02  QUALITY CONTROL
11-4.02A  General
Develop, implement, and maintain a QC program that includes inspection, sampling, and testing of structural concrete materials.
5
For each ASTM test method specified in this section, the materials must comply with the requirements specified for the comparable test in section 90 unless otherwise specified.
6
11-4.02B  Quality Control Manager
Assign a QC manager. The QC manager must have one of the following qualifications:
1.	Civil engineer license in the State of California
2.	ACI Concrete Laboratory Testing Technician, Level 1 certification
3.	NICET Level II concrete certification
4.	ICC Reinforced Concrete Special Inspector certification
5.	ASQ Certified Quality Manager

7
During concrete placement, the QC manager must be at the plant or job site within 3 hours of receiving notification from the Engineer.
8
11-4.02C  Testing and Inspection Personnel
QC laboratory testing personnel must have an ACI Concrete Laboratory Testing Technician, Level 1 certification or an ACI Aggregate Testing Technician, Level 2 certification, whichever certification includes the test being performed.
9
QC field testing personnel and field and plant inspection personnel must have an ACI Concrete Field Testing Technician, Grade I certification.
10
11-4.02D  Testing Laboratories
Each QC testing laboratory must be an authorized laboratory and have a current accreditation from the AASHTO Accreditation Program for the tests performed.
11
11-4.02E  Concrete Plants
Each concrete plant must:
1.	Have a current certification for ready mixed concrete production facilities from the National Ready Mixed Concrete Association. Plant Certification Checklist and supporting documentation must be available for review by the Engineer upon request.
2.	Be tested and authorized under California Test 109.

12
11-4.02F  Quality Control Meeting
Before submitting the QC plan, hold a meeting to discuss the requirements for structural concrete QC. The meeting attendees must include the Engineer, the QC manager, and at least 1 representative from each concrete plant.
13
11-4.02G  Submittals
11-4.02G(1)  Quality Control Plan
The QC plan must detail the methods used in your QC program to ensure the quality of the work and to provide the controls necessary to produce concrete that complies with the Contract. The QC plan must include the following:
1.	Names and documentation of certification or accreditation of the concrete plants and testing laboratories to be used
2.	Names, qualifications, and documentation of certifications for the QC manager and all QC testing and inspection personnel to be used
3.	Organization chart showing QC personnel and their assigned QC responsibilities
4.	Example forms, including forms for certificates of compliance, hard copy test result submittals, and inspection reports
5.	Methods and frequencies for performing all QC procedures, including inspections and material testing
6.	Procedures to control quality characteristics, including standard procedures to address properties outside of the specified operating range or limits and example reports to document nonconformances and corrective actions taken
7.	Procedures for verifying:
7.1.	Materials are properly stored during concrete batching operations
7.2.	Batch plants have the ability to maintain the concrete consistency during periods of extreme heat and low temperature ranges
7.3.	Admixture dispensers deliver the correct dosages within the accuracy requirements specified
7.4.	Delivery trucks have a valid NRMCA certification card
8.	Procedures for verifying that the weighmaster certificate for each load of concrete shows:
8.1.	Concrete as batched complies with the authorized concrete mix design weights
8.2.	Moisture corrections are being accurately applied to the aggregates
8.3.	Cement and supplementary cementitious materials are from authorized sources
8.4.	Any hold back mix water
8.5.	Weighmaster signature
9.	Procedures for visually inspecting the concrete during discharge operations

14
Submit 3 copies of the QC plan for review.
15.  Insert review time for short time limit jobs. Check with Structure Construction.
Allow the Department ___ days to review the QC plan.
16
Submit an amended QC plan or an addendum to the QC plan if there are any changes to:
1.	Concrete plants
2.	Testing laboratories
3.	Plant certification or laboratory accreditation status
4.	Tester or inspector qualification status
5.	QC personnel
6.	Procedures and equipment

17
Allow the Department 5 days to review an amended QC plan or an addendum to the QC plan.
18
Submit 4 copies of each authorized QC plan and make 1 copy available at each location where work is performed.
[bookmark: _GoBack]19
11-4.02G(2)  Concrete Mix Design
In addition to the mix design submittal requirements specified in section 90, submit with your mix design the results from the tests specified in section 11-4.02H and the results from the tests shown in the following table:
	Characteristic
	ASTM Test Method

	Specific gravity and absorption of aggregates
	C127 and C128

	Durability index for fine aggregate
	D3744/D 3744M

	Soundness
	C88 (use sodium sulfate)

	Loss after 500 revolutions
	C131

	Organic impurities
	C40/C 40M

	Chloride concentration of water for washing aggregates and mixing concrete
	D512 or C114a

	Sulfate concentration of water for washing aggregates and mixing concrete
	D516 or C114a

	Impurities in water for washing aggregates and mixing concrete
	C191 or C266
C109/C109M

	aTo adapt the test methods in ASTM C 114 to testing water, use a water sample instead of the cement solution specified and adjust the test procedure accordingly.



20
The test results must be dated within 1 year of submission of the concrete mix design.
21
Each mix design must be prequalified under section 90-1.01D(5)(b).
22
11-4.02G(3)  Test Results
Submit QC test results within 1 business day of completing each test.
23
Within 3 business days of completing each QC test, submit the test results electronically at the following Web site:
http://www.dot.ca.gov/hq/esc/Translab/DIME/

24
A unique test sample identification number must be given to each sample in compliance with the instructions provided at the website above.
25
Include the following with the test results:
1.	Contract number
2.	Mix design number
3.	Test sample identification number
4.	Date and time of test
5.	Batch plant
6.	Batch number
7.	Bridge number and description of element
8.	Test results
9.	Any supporting data and calculations
10.	Name, certification number, and signature of the QC tester

26
11-4.02G(4)  Inspection Reports
Document each inspection performed by a QC inspector in an inspection report that includes:
1.	Contract number
2.	Mix design number
3.	Date and time of inspection
4.	Plant location
5.	Concrete placement location
6.	Batch number
7.	Reviewed copies of weighmaster certificates
8.	Description of the inspection performed
9.	Name, certification number, and signature of the QC inspector

27
Include the inspection reports in the concrete materials QC summary report.
28
11-4.02G(5)  Concrete Materials Quality Control Summary Report
During concrete production, submit a concrete materials QC summary report at least once a month. The report must include:
1.	Inspection reports
2.	Test results
3.	Documentation of the following:
3.1.	QC manager has evaluated all test results
3.2.	Problems or deficiencies discovered and the corrective actions taken
3.3.	Any testing of repair work performed
3.4.	List and explanation of deviations from the specifications or regular practices
4.	Certificate of compliance signed by the QC manager. The certificate must state that the information contained in the report is accurate and  the materials comply with the Contract.

29
11-4.02H  Quality Control Procedures
Perform all sampling, testing, and inspecting required to control the process and to demonstrate compliance with the Contract and the authorized QC plan.
30
Provide a QC field inspector at the concrete delivery point while placement activities are in progress. Provide a testing laboratory and testing personnel for QC testing.
31
Provide the Department unrestricted access to the QC activities.
32
For each mix design, perform sampling and testing in compliance with the following two tables:
	Aggregate QC Tests

	Quality Characteristic
	ASTM Test Method
	Minimum Testing Frequency

	Aggregate gradation
	C136
	Once per each day of pour

	Sand equivalent
	D2419
	Once per each day of pour

	Percent fines under 75 micronsa
	C117
	Once per each day of pour

	Moisture content of fine aggregateb
	C566
	1–2 times per each day of pour, depending on conditions

	aPercent fines under 75 microns test replaces the cleanness test in section 90-1.02C with requirements of 1.5 percent maximum for "Operating Range" and 2.0 percent maximum for "Contract Compliance." The 5th paragraph of section 90-1.02C(2) does not apply.
bMoisture content must be within half a percent of the value shown on the weighmaster certificate.



	Concrete QC Tests

	Quality Characteristic
	ASTM Test Method
	Minimum Testing Frequency

	Slumpa
	C143/C143M
	Once per 100 CY or each day of pour, whichever is more frequent, and whenever the consistency is in question

	Uniformity
	C143/C143M and C685/C685M, section A1.10
	Whenever the uniformity of the concrete is in question or when requested by the Engineer

	Air content, (freeze-thaw area)
	C231/C231M or
C173/C173Mb
	If concrete is air entrained, once per 30 CY or each day of pour, whichever is more frequent

	Air content
	C231/C231M or
C173/C173Mb
	If concrete is air entrained, once per 100 CY or each day of pour, whichever is more frequent

	Temperature
	C1064/C1064M
	Once per 100 CY or each day of pour, whichever is more frequent

	Density
	C 138
	Once per 100 CY or each day of pour, whichever is more frequent

	Compressive strengthd,e
	C172/C172M,
C31/C31M, and
C39/C39M
	Once per 100 CY or each day of pour, whichever is more frequent

	aThe requirements in section 90-1.02G(6) apply, except slump testing must be used. The slump must be from 1 to 4 inches nominal range and 6 inches maximum value for elements that are 12 inches thick or less and from 1 to 3 inches nominal range and 5 inches maximum value for elements that are over 12 inches thick.
bASTM C173/C173M must be used for lightweight concrete.
cCylinders must be 6 by 12 inches.
dMark each cylinder with the Contract number; the date and time of sampling; and the weighmaster certificate number.
eAt a minimum, test for compressive strength at the maximum time allowed. You may need additional test samples to facilitate your schedule.



33
For at least 3 years after final acceptance, retain for review the records generated as part of QC including inspection, sampling, and testing.
34
11-4.03  DEPARTMENT ACCEPTANCE
11-4.03A  General
The Department accepts structural concrete based on the following:
1.	Verified QC test results
2.	Department's test results

35
11-4.03B  Verification Sampling And Testing
11-4.03B(1)  General
The Department performs verification testing of the QC tests for the following quality characteristics:
1.	Slump
2.	Air content
3.	Compressive strength

36
The ratio of verification testing frequency to the minimum QC testing frequency is 1:3.
37
11-4.03B(2)  Verification
The Department performs verification testing by taking a separate sample from the same load of concrete that you take a sample from for the QC test. The Department determines which load of concrete to be used for verification testing.
38
The Department uses the same test methods for verification testing as those specified for QC testing.
39
The Department compares the QC test result and the Department's test result. For the QC test result to be verified, the difference between the 2 results must not exceed the values shown in the following table:
	Quality Characteristic
	ASTM Test Method
	Difference

	Slump
	C 143/C 143M
	1 inch

	Air content
	C 231/C 231M or
C 173/C 173M
	32 percent of the average of the 2 test results

	Compressive strengtha
	C 172/C 172M,
C 31/C 31M, and
C 39/C 39M
	14 percent of the average of the 2 test results

	aThe Department performs verification tests at the maximum time allowed.



40
If the QC test result is verified, the Department uses the QC test results for acceptance of the lots represented by the Department's test.
41
If the difference between the QC and the Department's test results exceeds the value shown in the above table, the Engineer initiates the dispute resolution procedure.
42
The Department's test results will be made available to you after you submit the QC test results.
43
11-4.03B(3)  Dispute Resolution
If the difference between the QC and Department's test results exceeds the values shown in the table in section 11-4.03B(2), you and the Engineer must investigate the sampling method, test procedure, equipment condition, equipment calibration, and other factors to determine the cause of the difference.
44
Until the cause of the difference has been resolved, the Department's test results are used for acceptance of the concrete.
45
11-4.03C  Acceptance
If any of the QC plastic concrete test results fail to comply with the specified requirements, reject the load of concrete and notify the Engineer. Repeat the QC plastic concrete tests on each subsequent load until the test results comply with the specified requirements. If 3 consecutive loads fail to comply with the specified requirements, suspend the placement of concrete at the completion of the current pour until tests or other information indicate that the next material to be used in the work will comply with the requirements. Revise concrete operations as necessary to bring the concrete into compliance and increase the frequency of QC testing. The revisions must be authorized before resuming production. After production resumes, you must receive authorization from the Engineer before returning to the frequency that is approved in the QC plan.
46
Hardened concrete will be accepted or rejected under section 90.
47
Deductions are determined under section 90.
