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Section 40-5. Use for jointed plain concrete pavement with rapid strength concrete.

Replace "Reserved" in section 40-5 of the RSS for section 40 with:
40-5.01  GENERAL
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JPCP—RSC must comply with the specifications for JPCP in section 40-4.
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early age: Any age less than 10 times the time of final setting.
opening age: Age when the minimum modulus of rupture  specified for opening to traffic and equipment is attained.
time of final setting: Elapsed time required to develop concrete penetration resistance that is at least 4,000 psi under ASTM C403/C403M.
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40-5.01C(1)  General
At least 15 days before delivery to the job site, submit manufacturer's recommendations, MSDS and instructions for storage and installation of joint filler material.
Submit QC test results within 48 hours of paving shift completion except submit modulus of rupture results within:
1.	15 minutes of opening age test completion
2.	24 hours of a 3, 7, or 10-day test completion

40-5.01C(2)  Quality Control Plan
At least 20 days before placing trial slabs, submit a QC plan.
40-5.01C(3)  Rapid Strength Concrete
At least 45 days before the intended use, submit a sample of cement from each proposed lot and samples of proposed admixtures in the quantities ordered by the Engineer.
During JPCP—RSC operations, submit uniformity reports for hydraulic cement at least once every 30 days to the Engineer and METS, attention Cement Laboratory. Uniformity reports must comply with ASTM C 917 except testing age and water content may be modified to suit the particular material.
40-5.01C(4)  Mix Design
Section 40-1.01C(4) does not apply.
At least 10 days before constructing trial slabs, submit mix designs
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Section 40-1.01D(1) does not apply.
Core pavement as described for thickness, bar placement, and air content.
Allow at least 25 days for the Department to schedule testing for coefficient of friction. Notify the Engineer when the pavement is scheduled to be opened to traffic
The Department tests for coefficient of friction within 7 days of receiving notification that the pavement is ready for testing.
40-5.01D(2)  Prepaving Conference
The 2nd paragraph of section 40-1.01D(2) does not apply.
Prepaving conference attendees must sign an attendance sheet provided by the Engineer. The prepaving conference must be attended by your:
1.	Project superintendent
2.	Project manager
3. 	QC manager
4.	Workers and your subcontractor's workers, including:
4.1.	Foremen
4.2.	Concrete plant manager
4.3.	Concrete plant operator
4.4.	Concrete plant inspectors
4.5.	Personnel performing saw cutting and joint sealing
4.6.	Paving machine operators
4.7.	Inspectors
4.8.	Samplers
4.9.	Testers

Do not start paving activities, trial slabs, or test strips until the listed personnel have attended the preconstruction conference.
The purpose of the prepaving conference is to familiarize personnel with the project's specifications. Discuss the QC plan and processes for constructing each item of work including:
1.	Production
2.	Transportation
3.	Trial slabs
4.	Pavement structure removal
5.	Placement
6.	Contingency plan
7.	Sampling
8.	Testing
9.	Acceptance

40-5.01D(3)  Quality Control Plan
Section 40-1.01D(4) does not apply.
Establish, implement, and maintain a QC plan for pavement. The QC plan must describe the organization and procedures used to:
1.	Control the production process
2.	Determine if a change to the production process is needed
3.	Implement a change

The QC plan must include:
1.	Names and qualifications of the QC manager and assistant QC managers.
2.	Action and suspension limits and details of corrective action to be taken if any process is out of those limits. Suspension limits must not exceed specified acceptance criteria.
3.	Contingency plan for correcting problems in production, transportation, and placement.
4.	Provisions for determining if JPCP—RSC placement must be suspended.
5.	Outline of the procedure for the production, transportation, and placement of JPCP—RSC.
6.	Outline of the procedure for sampling and testing to be performed during and after JPCP—RSC construction.
7.	Production target values for material properties that impact concrete quality or strength including cleanness value and sand equivalent. 
8.	Forms to report concrete inspection, sampling, and testing results.
9.	Location of your quality control testing laboratory and testing equipment to be used during and after paving operations.
10.	List of the testing equipment to be used including the date of last calibration.
11.	Names and certifications of quality control personnel including those performing sampling and testing.
12.	Outline of the procedure for placing and testing trial slabs, including:
12.1.	Locations and times
12.2.	Production procedures
12.3.	Placement and finishing methods
12.4.	Sampling methods, sample curing, and sample transportation
12.5.	Testing and reposting test results reporting
13.	Procedure for identifying transverse contraction joint locations relative to the dowel bars longitudinal center.
14.	Procedure for consolidating concrete around the dowel bars.

The QC plan must address the elements affecting concrete pavement quality including:
1.	Mix proportions
2.	Aggregate gradation
3.	Materials quality
4.	Stockpile management
5.	Line and grade control
6.	Proportioning
7.	Mixing and transportation
8.	Placing and consolidation
9.	Contraction and construction joints
10.	Dowel bar placement, alignment, and anchorage
11.	Tie bar placement and alignment
12.	Modulus of rupture strength
13.	Finishing and curing
14.	Protecting pavement before opening to traffic
15.	Surface smoothness

40-5.01D(4)  Quality Control Manager
Designate a QC manager and assistant QC managers to administer the QC plan. The QC manager must be certified as an American Concrete Institute (ACI) Concrete Field Testing Technician-Grade I and Concrete Laboratory Testing Technician-Grade II. The assistant QC managers must have the same certification except Concrete Laboratory Testing Technician-Grade I instead of Grade II is acceptable.
The QC manager must review and sign the sampling, inspection, and test reports before submitting them. The QC manager or his assistant must be present for:
1.	Each stage of mix design
2.	Trial slab construction
3.	Test strip construction
4.	Production and construction of JPCP—RSC
5.	Meetings with the Engineer relating to production, placement, or testing

The QC manager must not be a member of this project's production or paving crews, an inspector, or a tester. The QC manager must have no duties during the production and placement of JPCP—RSC except those specified for QC.
40-5.01D(5)  Mix Design for RSC
40-5.01D(5)(a)  General
Section 40-1.01D(5) does not apply.
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The maximum ambient temperature range for a mix design is 18 degrees F. Submit more than 1 mix design based on ambient temperature variations anticipated during JPCP—RSC placement. Each mix design must include:
1.	Mix design identification number
2.	Aggregate source 
3.	Opening age
4.	Aggregate gradation
5.	Types of cement and chemical admixtures
6.	Mix proportions
7.	Maximum time allowed between batching and placing
8.	Range of effective ambient temperatures
9.	Time of final setting
10.	Modulus of rupture development data from laboratory-prepared samples including tests at the following ages:
10.1.	80 percent of opening age
10.2.	Opening age
10.3.	120 percent of opening age
10.4.	1-day when the opening age is less than or equal to 1 day
10.5.	3-day when the opening age is less than or equal to 3 days
10.6.	7-day when the opening age is less than 7 days
10.7.	10-day
10.8.	28-day
11.	Shrinkage test result
12.	Any special instructions or conditions such as water temperature requirements

Before placing JPCP—RSC, your mix design must be field qualified. Testing must be performed by a technician certified as an ACI "Concrete Laboratory Technician, Grade I" or Grade II Test for modulus of rupture under California Test 524 at the following ages:
1.	Opening age
2.	3-day when the opening age is less than or equal to 3 days
3.	10-day when the opening age is more than 3 days

If a mix design is rejected, submit a new mix design and obtain field qualification.
40-5.01D(6)  Trial Slabs
Before constructing test strips, construct 1 trial slab for each mix design and obtain authorization. Trial slabs must:
1.	Be 10 by 20 feet
2.	Have a thickness of 10 inches or the largest thickness shown, whichever is greater
3.	Constructed using the same equipment and methods proposed for paving and under similar atmospheric and temperature conditions expected during paving
4.	Demonstrate that JPCP—RSC will be cured, sawed, and comply with the requirement for opening to traffic within the specified lane closures

Place trial slabs near the job site at a mutually-agreed location that is not on the roadway nor within the project limits.
During trial slab construction, sample and split the aggregate for grading, cleanness value, and sand equivalent testing.
Within 20 minutes after RSC delivery for trial slabs, fabricate test beams under California Test 524. Use test beams to determine opening age and 10-day modulus of rupture values.
Cure beams fabricated for early age testing such that the monitored temperatures in the beams and the slab are always within 5 degrees F. Monitor and record the internal temperatures of trial slabs and early age beams at intervals of at least 5 minutes. Install thermocouples or thermistors connected to strip-chart recorders or digital data loggers to monitor the temperatures. Temperature recording devices must be accurate to within ± 2 degrees F. Measure internal temperatures at 1 inch from the top, 1 inch from the bottom, and no closer than 3 inches from any edge until early age testing is completed.
Cure beams fabricated for 10-day testing under California Test 524 except place them into sand at a time that is (1) from 5 to 10 times the final set time or (2) 24 hours, whichever is earlier.
After authorization remove and dispose of trial slabs and testing materials.
40-5.01D(7)  Quality Control Testing
40-5.01D(7)(a)  General
Section 40-1.01D(6)(b) does not apply.
Provide continuous process control and quality control sampling and testing throughout RSC production and placement. Notify the Engineer at least 2 business days notice before any sampling and testing.
Establish a testing facility at the job site or at an authorized location.
Sample under California Test 125.
During JPCP—RSC placement, sample and fabricate beams for modulus of rupture testing within the first 30 cu yd, at least once every 130 cu yd, and within the final truckload. Submit split samples and assist the Department in fabricating test beams for the Department’s testing unless the Engineer informs you otherwise. Determine the modulus of rupture at opening age under California Test 524, except beam specimens may be fabricated using an internal vibrator under ASTM C 31. Cure beams under the same conditions as the pavement and until 1 hour before testing. Test 3 beam-specimens in the presence of the Engineer and average the results. A single test represents no more than that day's production or 130 cu yd, whichever is less.
Determine the modulus of rupture at other ages using beams cured and tested under California Test 524 except place them in sand from 5 to 10 times the time of final setting under ASTM C403/C403M or 24 hours, whichever is earlier.
40-5.01D(7)(b)  Rapid Strength Concrete
40-5.01D(7)(b)(i)  General
Your quality control must include testing RSC for the properties at the frequencies shown in the following table:
	RSC Minimum Quality Control 

	Property
	Test method
	Minimum testing frequencya

	Cleanness value
	California Test 227
	650 cu yd or 1 per shift

	Sand equivalent
	California Test 217
	650 cu yd or 1 per shift

	Aggregate gradation
	California Test 202
	650 cu yd or 1 per shift

	Air content
	California Test 504
	130 cu yd or 2 per shift

	Yield
	California Test 518
	2 per shift

	Slump or penetration
	ASTM C143 or California Test 533
	1 per 2 hours of paving

	Unit weight
	California Test 518
	650 cu yd or 2 per shift

	Aggregate moisture meter calibrationb
	California Test 223 or California Test 226
	1 per shift 

	Modulus of rupture
	California Test 524
	Comply with section 40-5.01D(7)(a)

	aTest at the most frequent interval.
bCheck calibration of the plant moisture meter by comparing moisture meter readings with California Test 223 or California Test 226 test results.



Maintain control charts to identify potential problems and assignable causes. Post a copy of each control chart at a location determined by the Engineer.
Individual measurement control charts must use the target values in the mix proportions as indicators of central tendency.
Develop linear control charts for:
1.	Cleanness value
2.	Sand equivalent
3.	Fine and coarse aggregate gradation
4.	Air content
5.	Slump or penetration

Control charts must include:
1.	Contract number
2.	Mix proportions
3.	Test number
4.	Each test parameter
5.	Action and suspension limits
6.	Specification limits
7.	Quality control test results

For fine and coarse aggregate gradation control charts, record the running average of the previous 4 consecutive gradation tests for each sieve and superimpose the specification limits.
For air content control charts, the action limit is 1.0 percent of the specified value. If no value is specified, the action limit is 1.0 percent of the value used for your approved mix design.
As a minimum, a process is out of control if any of the following occurs:
1.	For fine and coarse aggregate gradation, 2 consecutive running averages of 4 tests are outside the specification limits
2.	For individual penetration or air content measurements:
2.1.	One point falls outside the suspension limit line
2.2.	Two points in a row fall outside the action limit line

Stop production and take corrective action for out of control processes or the Engineer rejects subsequent material.
Before each day's concrete pavement placement and at intervals not to exceed 4 hours of production, use a tachometer to test and record vibration frequency for concrete consolidation vibrators.
If requested, submit split samples and assist the Department in fabricating test beams for the Department’s testing.
40-5.01D(7)(b)(ii)  Modulus of Rupture
Fabricate and test for modulus of rupture in the Engineer's presence.
Fabricate beams for modulus of rupture testing under California Test 524 except beams may be fabricated using an internal vibrator under ASTM C 31.
Test beams under California Test 524 except place them in sand from (1) 5 to 10 times the final set time or (2) 24 hours, whichever is earlier. For each sample, calculate the test result as the average from testing 3 beams.
Your quality control testing must include modulus of rupture testing for each day's paving. Test within the first 30 cu yd, at least once per every 130 cu yd. and the final truck load.
A single test result represents no more than 1 paving shift or 130 cu yd, whichever is less. If you wish to increase the testing frequency, you must notify the Engineer at least 2 days before paving. No payment is made for your additional testing.
40-5.01D(8)  Acceptance Criteria
40-5.01D(8)(a)  General
The requirement for testing the modulus of rupture at 28 days in section 40-1.01D7(a)(i) does not apply.
40-5.01D(8)(b)  Modulus of Rupture
Section 40-1.01D(7)(b)(ii) does not apply.
JPCP—RSC is accepted based on your testing for modulus of rupture at opening age and the Department’s testing for modulus of rupture at 10 days. For each sample, the Department calculates the test result as the average from testing 3 beams. The test result represents 1 paving shift or 130 cu yd, whichever is less.
If the opening age is equal to or less than 3 days, JPCP—RSC must have a modulus of rupture at opening age that is at least 400 psi and a modulus of rupture at 10 days that is at least 650 psi.
If the opening age is between 3 and 9 days, JPCP—RSC must have a modulus of rupture at opening age that is at least 550 psi and a modulus of rupture at 10 days that is at least 650 psi.
If the opening age is equal to or less than 3 days, the modulus of rupture at opening age is at least 400 psi, and the modulus of rupture at 10 days is at least 570 psi but less than 650 psi, you may request authorization to leave the JPCP—RSC in place and accept the specified deduction.
If the opening age is between 3 and 9 days, if the modulus of rupture at opening age is at least 550 psi, and the modulus of rupture at 10 days is at least 570 psi but less than 650 psi, you may request authorization to leave the JPCP—RSC in place and accept the specified deduction.
40-5.02  MATERIALS
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Sections 40-1.02B(1) and 40-1.02B(2) do not apply.
RSC must comply with 90-3 except volumetric proportioning is not allowed. The 2nd paragraph of section 90-1.02I(2)(a) does not apply.
40-5.02B  Aggregate
Comply with section 40-1.02B(3) except aggregate must be either:
1.	Innocuous
2.	Such that the RSC has an expansion ratio of less than 0.10 percent under ASTM C 1567 with the proposed proportion and mix design. Include test data with the mix design submittal. Test data must be dated within 3 years of the contract award date. The test data must be for the same mix design and based on aggregate from the same proposed source and proportion.

40-5.02C  Proportioning
For batches with a volume of 1 cu yd or more, proportioning methods must comply with one of the following:
1.	Batch at a central batch plant and charge into a mixer truck for transportation to the job site. Proportion under section 90-1.02(F).
2.	Except for cement, batch at a central batch plant. Charge into a mixer truck, transport to a cement silo and weigh system, use the silo and system to proportion cement, and charge cement into the mixer truck.
3.	Except for cement, batch at a central batch plant. Charge into a mixer truck, transport to a location where pre-weighed containerized cement is added to the mixer truck. The cement pre-weighing operation must utilize a platform scale. The platform scale must have a maximum capacity of 2.75 tons with a maximum graduation size of 1 pound. Pre-weigh cement into a fabric container. The minimum amount of cement to be proportioned into any single container must be 1/2 of the total amount required for the load of RSC being produced. Before reuse, clean fabric containers used for transportation or proportioning of cement.

40-5.03  CONSTRUCTION
40-5.03A  General
If the cement in JPCP—RSC is other than portland cement, section 40-1.03K does not apply, and the pavement must be cured per the cement Manufacturer's written recommendations.
Do not place JPCP—RSC if the opening age is less than or equal to 3 days and the temperature is forecasted to be less than 40 degrees within 72 hours of final finishing. Use the forecast from the National Weather Service.
40-5.03B  Test Strips
The 9th paragraph of section 40-1.03C for the elimination of test strip does not apply.
Test strips must be 400–1000 feet long.
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Section 40-1.03D(2) does not apply.
Before placing JPCP—RSC against existing concrete, place 1/4-inch thick commercial quality polyethylene flexible foam expansion joint filler across the original transverse and longitudinal joint faces. Place the top of the joint filler flush with the top of the pavement and extend it down to the bottom of excavation. Secure joint filler to the joint face of the existing pavement and prevent it from moving during the placement of JPCP—RSC.
Where the existing transverse joint spacing in an adjacent lane exceeds 15 feet, construct an additional transverse contraction joint midway between the existing joints. If transverse joints do not align in a curve, drill a full depth 2-inch diameter hole under ASTM C 42/C 42M where the joint meets the adjacent slab. Fill the hole with joint filler material. Do not allow the filling material to penetrate into unsealed joints.
In addition to the specifications in section 40-1.03D(4), after removing new pavement, clean the faces of joints and remove loose material and contaminants from underlying base. Coat the base surface with curing compound under section 28-2.03F.
40-5.03D  Placing Concrete
The 3rd paragraph of section 40-1.03H(1) does not apply.
Place consecutive concrete loads without interruption. Do not allow cold joints where a visible lineation forms after concrete is placed, sets, and hardens before additional concrete placed.
After mixing and placing JPCP—RSC, do not add water to the surface to facilitate final finishing. You may request authorization to use a surface finishing additive; include the manufacture's recommendations with you request.
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If the opening age is equal to or less than 3 days, section 40-1.03L does not apply. Protect pavement under section 90-1.03C . Protect JPCP—RSC from activities that cause damage, reduce texture, and reduce the coefficient of friction. Do not allow soil, gravel, petroleum products, concrete, or asphalt mixes on the JPCP—RSC surface.
40-5.03F  Early Use of Concrete Pavement
Section 40-1.03M does not apply.
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If the jointed plain concrete pavement (RSC) has an opening age equal to or less than 3 days, a modulus of rupture at opening age that is at least 400 psi, and a modulus of rupture at 10 days that is greater than or equal to 570 psi but less than 650 psi, the Department deducts 10 percent of the payment for jointed plain concrete pavement (RSC).
If the jointed plain concrete pavement (RSC) has an opening age between 3 and 9 days, a modulus of rupture at opening age that is at least 550 psi, and a modulus of rupture at 10 days that is greater than or equal to 570 psi but less than 650 psi, the Department deducts 10 percent of the payment for jointed plain concrete pavement (RSC).
