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Replace section 40 with:
40 CONCRETE PAVEMENT
40-1  GENERAL
[bookmark: _Toc246321357][bookmark: _Toc246385137][bookmark: _Toc246386570][bookmark: _Toc246387755][bookmark: _Toc246390015][bookmark: _Toc246727696][bookmark: _Toc246730405][bookmark: _Toc247348742][bookmark: _Toc262829908][bookmark: _Toc271193885][bookmark: _Toc271273896][bookmark: _Toc271534359][bookmark: _Toc271534636]40-1.01  GENERAL
[bookmark: _Toc246321358][bookmark: _Toc246385138][bookmark: _Toc246386571][bookmark: _Toc246387756][bookmark: _Toc246390016][bookmark: _Toc246727697][bookmark: _Toc246730406][bookmark: _Toc247348743][bookmark: _Toc262829909][bookmark: _Toc271193886][bookmark: _Toc271273897][bookmark: _Toc271534360][bookmark: _Toc271534637]40-1.01A  Summary
Section 40-1 includes general specifications for constructing concrete pavement.
[bookmark: _Toc246321359][bookmark: _Toc246385139][bookmark: _Toc246386572][bookmark: _Toc246387757][bookmark: _Toc246390017][bookmark: _Toc246727698][bookmark: _Toc246730407][bookmark: _Toc247348744][bookmark: _Toc262829910][bookmark: _Toc271193887][bookmark: _Toc271273898][bookmark: _Toc271534361][bookmark: _Toc271534638]40-1.01B  Definitions
concrete raveling: Progressive disintegration of the pavement surface resulting from dislodged  aggregate.
full depth crack: Crack that runs from one edge of the slab to the opposite or adjacent side of the slab, except a crack parallel to and within 0.5 foot of either side of a planned contraction joint
working crack: Crack that extends through the full depth of the slab and is parallel to and within 0.5 foot of either side of a planned contraction joint.
action limit: Value at which corrective actions must be made while production may continue.
suspension limit: Value at which production must be suspended while corrections are made.
[bookmark: _Toc246321360][bookmark: _Toc246385140][bookmark: _Toc246386573][bookmark: _Toc246387758][bookmark: _Toc246390018][bookmark: _Toc246727699][bookmark: _Toc246730408][bookmark: _Toc247348745][bookmark: _Toc262829911][bookmark: _Toc271193888][bookmark: _Toc271273899][bookmark: _Toc271534362][bookmark: _Toc271534639]40-1.01C  Submittals
[bookmark: _Toc246321361][bookmark: _Toc246385141][bookmark: _Toc246386574][bookmark: _Toc246387759][bookmark: _Toc246390019][bookmark: _Toc246727700][bookmark: _Toc246730409][bookmark: _Toc247348746][bookmark: _Toc262829912][bookmark: _Toc271193889][bookmark: _Toc271273900][bookmark: _Toc271534363][bookmark: _Toc271534640]40-1.01C(1)  General
At least 15 days before delivery to the job site, submit manufacturer's recommendations and instructions for storage and installation of:
1.	Threaded tie bar splice couplers
2.	Joint filler 

As an informational submittal, submit calibration documentation and operational guidelines for frequency measuring devices (tachometer) for concrete consolidation vibrators.
Submit updated quality control charts each paving day.
[bookmark: _Toc246321362][bookmark: _Toc246385142][bookmark: _Toc246386575][bookmark: _Toc246387760][bookmark: _Toc246390020][bookmark: _Toc246727701][bookmark: _Toc246730410][bookmark: _Toc247348747][bookmark: _Toc262829913][bookmark: _Toc271193890][bookmark: _Toc271273901][bookmark: _Toc271534364][bookmark: _Toc271534641]40-1.01C(2)  Certificates of Compliance
Submit a certificate of compliance for:
1.	Tie bars
2.	Threaded tie bar splice couplers
3.	Dowel bars
4.	Tie bar baskets
5.	Dowel bar baskets
6.	Joint filler 
7.	Epoxy powder coating
[bookmark: _Toc246321364][bookmark: _Toc246385144][bookmark: _Toc246386577][bookmark: _Toc246387762][bookmark: _Toc246390022][bookmark: _Toc246727703][bookmark: _Toc246730412][bookmark: _Toc247348749][bookmark: _Toc262829915][bookmark: _Toc271193891][bookmark: _Toc271273902][bookmark: _Toc271534365][bookmark: _Toc271534642]
40-1.01C(3)  Quality Control Plan
Submit a concrete pavement QC plan. Allow 30 days for review.
[bookmark: _Toc262829922][bookmark: _Toc271193897][bookmark: _Toc271273908][bookmark: _Toc271534371][bookmark: _Toc271534648]40-1.01C(4)  Mix Design
At least 15 days before testing for mix proportions, submit a copy of the AASHTO accreditation for your laboratory determining the mix proportions. At least 15 days before starting field qualification, submit the proposed concrete mix proportions, the corresponding mix identifications, and laboratory test reports including the modulus of rupture for each trial mixture at 10, 21, 28, and 42 days. 
[bookmark: _Toc262829931][bookmark: _Toc271193905][bookmark: _Toc271273915][bookmark: _Toc271534378][bookmark: _Toc271534655]40-1.01C(5)  Concrete Field Qualification
Submit field qualification data and test reports including:
1.	Mixing date
2.	Mixing equipment and procedures used
3.	Batch volume in cubic yards. The minimum batch size is 5 cu yd. 
4.	Type and source of ingredients used
5.	Penetration of the concrete
6.	Air content of the plastic concrete
7.	Age and strength at time of concrete beam testing

Field qualification test reports must be certified with a signature by an official in responsible charge of the laboratory performing the tests.
[bookmark: _Toc262829934][bookmark: _Toc271193908][bookmark: _Toc271273918][bookmark: _Toc271534381][bookmark: _Toc271534658]40-1.01C(6)  Cores
Submit for authorization the name of the laboratory you propose to use for testing the cores for air content.
Submit each core in an individual plastic bag marked with a location description.
40-1.01C(7)  Profile Data and Straightedge Measurements
At least 5 business days before start of initial profiling or changing profiler or operator, submit:
1.	Inertial profiler (IP) certification issued by the  Department. The certification must not be more than 12 months old.
2.	Operator certification for the IP issued by  the Department. The operator must be certified for each different model of IP device operated. The certification must not be more than 12 months old.
3.	List of manufacturer's recommended test procedures for IP calibration and verification.

Within 2 business days after cross correlation testing, submit ProVAL profiler certification analysis report for cross correlation test results performed on test section. ProVAL is FHWA’s software. Submit the certification analysis report to the Engineer and to the electronic mailbox address:
smoothness@dot.ca.gov

Within 2 business days after each day of inertial profiling, submit profile data to the Engineer and to the electronic mailbox address:
smoothness@dot.ca.gov

Within 2 business days of performing straightedge testing, submit a report of areas requiring smoothness correction. 
40-1.01C(8)–40-1.01C(12)  Reserved
[bookmark: _Toc246321370][bookmark: _Toc246385150][bookmark: _Toc246386583][bookmark: _Toc246387768][bookmark: _Toc246390028][bookmark: _Toc246727709][bookmark: _Toc246730418][bookmark: _Toc247348755][bookmark: _Toc262829935][bookmark: _Toc271193909][bookmark: _Toc271273919][bookmark: _Toc271534382][bookmark: _Toc271534659]40-1.01D  Quality Control and Assurance
[bookmark: _Toc246321371][bookmark: _Toc246385151][bookmark: _Toc246386584][bookmark: _Toc246387769][bookmark: _Toc246390029][bookmark: _Toc246727710][bookmark: _Toc246730419][bookmark: _Toc247348756][bookmark: _Toc262829936][bookmark: _Toc271193910][bookmark: _Toc271273920][bookmark: _Toc271534383][bookmark: _Toc271534660]40-1.01D(1)  General
[bookmark: _Toc262829937][bookmark: _Toc271193911][bookmark: _Toc271273921][bookmark: _Toc271534384][bookmark: _Toc271534661]If the pavement quantity is at least 2000 cu yd, provide a QC manager.
Core pavement as described for, thickness, bar placement, and air content.
For the Department's modulus of rupture testing, assist the Engineer in fabricating test beams by providing materials and labor. 
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. Notify the Engineer when the pavement is ready for testing which is the latter of:
1.	Seven days after paving
2.	When the pavement has attained a modulus of rupture of at least 550 psi

The Department tests for coefficient of friction within 7 days of receiving notification that the pavement is ready for testing.
[bookmark: _Toc246321374][bookmark: _Toc246385154][bookmark: _Toc246386587][bookmark: _Toc246387772][bookmark: _Toc246390032][bookmark: _Toc246727713][bookmark: _Toc246730422][bookmark: _Toc247348759][bookmark: _Toc262829941][bookmark: _Toc271193915][bookmark: _Toc271273925][bookmark: _Toc271534386][bookmark: _Toc271534663]40-1.01D(2)  Prepaving Conference
Schedule a prepaving conference at a mutually agreed upon time and place to meet with the Engineer. Make the arrangements for the conference facility. Discuss QC plan and methods of performing each item of the work.
Prepaving conference attendees must sign an attendance sheet provided by the Engineer. The prepaving conference must be attended by your:
1.	Project superintendent
2.	QC manager
3.	Paving construction foreman
4.	Workers and your subcontractor's workers, including:
4.1.	Foremen including subcontractor’s Foremen
4.2.	Concrete plant manager
4.3.	Concrete plant operator

Do not start paving activities including test strips until the listed personnel have attended a prepaving conference.
40-1.01D(3)  Just-In-Time-Training
Reserved
40-1.01D(4)  Quality Control Plan
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 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.
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.	Bar reinforcement placement and alignment
11.	Dowel bar placement, alignment, and anchorage
12.	Tie bar placement
13.	Modulus of rupture
14.	Finishing and curing
15.  Protecting pavement
16.	Surface smoothness

[bookmark: _Toc262829943][bookmark: _Toc271193917][bookmark: _Toc271273927][bookmark: _Toc271534388][bookmark: _Toc271534665]40-1.01D(5)  Mix Design 
Use a laboratory that complies with ASTM C 1077 to determine the mix proportions for concrete pavement. The laboratory must have a current AASHTO accreditation for:
1.	AASHTO T 97 or ASTM C 78
2.	ASTM C 192/C 192M

Make trial mixtures no more than 24 months before field qualification.
Using your trial mixtures, determine the minimum cementitious materials content. Use your value for minimum cementitious material content for MC in equation 1 and equation 2 of section 90-1.02B(3).
To determine the minimum cementitious materials content or maximum water to cementitious materials ratio, use modulus of rupture values of at least 570 psi for 28 days age and at least 650 psi for 42 days age.
If changing an aggregate supply source or the mix proportions, produce a trial batch and field-qualify the new concrete. The Engineer does not adjust contract time for performing sampling, testing, and qualifying new mix proportions or changing an aggregate supply source.
[bookmark: _Toc262829945][bookmark: _Toc271193919][bookmark: _Toc271273929][bookmark: _Toc271534390][bookmark: _Toc271534667]40-1.01D(6)  Quality Control Testing
40-1.01D(6)(a)  General
Testing laboratories and testing equipment must comply with the Department's Independent Assurance Program.
40-1.01D(6)(b)  Concrete Mix 
Before placing pavement, your mix design must be field qualified. Use an ACI certified "Concrete Laboratory Technician, Grade I" to perform field qualification tests and calculations. Test for modulus of rupture under California Test 523 at 10, 21, and 28 days of age.
When placing pavement, your quality control must include testing properties at the frequencies shown in the following table:
	QC Testing Frequency 

	Property
	Test method
	Minimum frequency

	Cleanness value
	California Test 227
	2 per day

	Sand equivalent
	California Test 217
	2 per day

	Aggregate gradation
	California Test 202
	2 per day

	Air content (air entrainment specified)
	California Test 504
	1 per hour 

	Air content (air entrainment not specified)
	California Test 504
	1 per 4 hours

	Density
	California Test 518
	1 per 4 hours

	Penetration
	California Test 533
	1 per 4 hours

	Aggregate moisture meter calibrationa
	California Test 223 or 226 
	1 per day 

	a Check calibration of plant moisture meter by comparing moisture meter reading with California Test 223 or California Test 226 test result.



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.	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.
[bookmark: _Toc262829949][bookmark: _Toc271193923][bookmark: _Toc271273933][bookmark: _Toc271534394][bookmark: _Toc271534671]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.
40-1.01D(6)(c)  Pavement Smoothness
40-1.01D(6)(c)(i)  General
Notify the Engineer 2 business days before performing smoothness testing including IP calibration and verification testing. The notification must include start time and locations by station.
Before testing the pavement smoothness, remove foreign objects from the surface, and mark the beginning and ending station on the pavement shoulder.
Test pavement smoothness using an IP except use a 12-foot straightedge at the following locations:
1.	Traffic lanes less than 1,000 feet in length including ramps, turn lanes, and acceleration and deceleration lanes
2.	Areas within 15 feet of manholes
3.	Shoulders
4.	Weigh-in-motion areas
5.	Miscellaneous areas such as medians, gore areas, turnouts, and maintenance pullouts

40-1.01D(6)(c)(ii)  Straightedge Testing
Identify locations of areas requiring correction by:
1.	Location Number
2.	District-County-Route
3.	Beginning station or post mile to the nearest 0.01 mile
4.	For correction areas within a lane:
4.1.	Lane direction as NB, SB, EB, or WB
4.2.	Lane number from left to right in direction of travel
4.3.	Wheel path as "L" for left, "R" for right, or "B" for both
5.	For correction areas not within a lane:
5.1.	Identify pavement area (e.g., shoulder, weight station, turnout)
5.2.	Direction and distance from centerline as "L" for left or "R" for right
6.	Estimated size of correction area

40-1.01D(6)(c)(iii)  Inertial Profile Testing
IP equipment must display a current certification decal with expiration date.
Conduct cross correlation IP verification test in the Engineer's presence before performing initial profiling. Verify cross correlation IP verification test at least annually. Conduct 5 repeat runs of the IP on an authorized test section. The test section must be on an existing concrete pavement surface 0.1 mile long. Calculate a cross correlation to determine the repeatability of your device under Section 8.3.1.2 of AASHTO R 56 using ProVAL profiler certification analysis with a 3 feet maximum offset. The cross correlation must be a minimum of 0.92.
Conduct the following IP calibration and verification tests in the Engineer's presence each day before performing inertial profiling:
1.	Block test. Verify the height sensor accuracy under AASHTO R 57, section 5.3.2.3.
2.	Bounce test. Verify the combined height sensor and accelerometer accuracy under AASHTO R 57, section 5.3.2.3.2.
3.	DMI test. Calibrate the accuracy of the testing procedure under AASHTO R 56, section 8.4.
4.	Manufacturer's recommended tests.

Collect IP data using the specified ProVAL analysis with 250 mm and IRI filters. Comply with the requirements for data collection under AASHTO R 56.
For IP testing, wheel paths are 3 feet from and parallel to the edge of a lane. Left and right are relative to the direction of travel. The IRI is the pavement smoothness along a wheel path of a given lane. The MRI is the average of the IRI values for the left and right wheel path from the same lane.
Operate the IP according to the manufacturer's recommendations and AASHTO R 57 at 1-inch recording intervals and a minimum 4 inch line laser sensor.
Collect IP data under AASHTO R 56.IP data must include:
1.	Raw profile data for each lane.
2.	ProVAL ride quality analysis report for the international roughness index (IRI) of left and right wheel paths of each lane. Submit in pdf file format.
3.	ProVAL ride quality analysis report for the mean roughness index (MRI) of each lane. Submit in pdf file format.
4.	ProVAL smoothness assurance analysis report for IRIs of left wheel path. Submit in pdf file format.
5.	ProVAL smoothness assurance analysis report for IRIs of right wheel path. Submit in pdf file format.
6.	GPS data file for each lane in GPS exchange. Submit in GPS eXchange file format.
7.	Manufacturer's recommended IP calibration and verification tests results.
8.	AASHTO IP calibration and verification test results including bounce, block, and distance measurement instrument (DMI).

Submit the IP raw profile data in unfiltered electronic pavement profile file (PPF) format. Name the PPF file using the following naming convention:
YYYYMMDD_TTCCCRRR_D_L_W_S_X_PT.PPF

where:
YYYY = year
MM = Month, leading zero
DD = Day of month, leading zero
TT = District, leading zero
CCC = County, 2 or 3 letter abbreviation as shown in section 1-1.08
RRR = Route number, no leading zeros
D = Traffic direction as NB, SB, WB, or EB
L = Lane number from left to right in direction of travel
W = Wheel path as "L" for left, "R" for right, or "B" for both
S = Beginning station to the nearest foot (e.g., 10+20) or beginning post mile to the nearest hundredth (e.g., 25.06) no leading zero
X = Profile operation as "EXIST" for existing pavement, "PAVE" for after paving, or "CORR" for after final surface pavement correction
PT = Pavement type (e.g., "concrete", etc.)

Determine IRIs using the ProVAL ride quality analysis with a 250 mm and IRI filters. While collecting the profile data to determine IRI, record the following locations in the raw profile data:
1.	Begin and end of all bridge approach slabs
2.	Begin and end of all bridges
3.	Begin and end of all culverts visible on the roadway surface

For each 0.1 mile section, your IRI values must be within 10 percent of the Department's IRI values. The Engineer may order you to recalibrate your IP equipment and reprofile. If your results are inaccurate due to operator error, the Engineer may disqualify your IP operator.
Determine the MRI for 0.1-mile fixed sections. A partial section less than 0.1 mile that is the result of an interruption to continuous pavement surface must comply with the MRI specifications for a full section. Adjust the MRI for a partial section to reflect a full section based on the proportion of a section paved.
Determine the areas of localized roughness. Use the ProVAL smoothness assurance with a continuous IRI for each wheel path, 25-foot interval, and 250 mm and IRI filters. 
40-1.01D(6)(c)(iv)  Reserved
40-1.01D(6)(d)–40-1.01D(6)(h)  Reserved
[bookmark: _Toc262829955][bookmark: _Toc271193927][bookmark: _Toc271273937][bookmark: _Toc271534398][bookmark: _Toc271534675]40-1.01D(7)  Pavement Acceptance 
40-1.01D(7)(a)  Acceptance Testing
40-1.01D(7)(a)(i)  General
The Department's acceptance testing includes testing the properties at the minimum frequencies shown in the following table:
	Acceptance Testing

	Property
	Test Method
	Frequencya

	
	CRCP
	JPCP
	

	Modulus of rupture (28 day)
	California Test 523
	1,000 cu yd

	Air contentb
	California Test 504
	1 day's paving

	Dowel bar placement
	--
	Measurementa 
	700 sq yd

	Tie bar placement
	--
	Measurementa 
	4,000 sq yd

	Thickness
	California Test 531
	1,200 sq yd

	Coefficient of friction
	California Test 342
	1 day's paving

	aA single test represents no more than the frequency specified
bTested only when air entrainment is specified



Pavement smoothness may be accepted based on your testing in the absence of the Department's testing.
40-1.01D(7)(a)(ii)  Air Content
If air-entraining admixtures are specified, the Engineer uses a t-test to compare your QC test results with the Department's test results. The t-value for test data is determined using the following equation:
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where:
nc	= Number of your quality control tests (minimum of 6 required)
nv	= Number of Department’s tests (minimum of 2 required)
	= Mean of your quality control tests
	= Mean of the Department’s tests
Sp	= Pooled standard deviation
	(When nv = 1, Sp = Sc)
Sc	= Standard deviation of your quality control tests
Sv	= Standard deviation of the Department’s tests (when nv > 1)

The Engineer compares your QC test results with the Department's test results at a level of significance of  = 0.01. The Engineer compares the t-value to tcrit, using degrees of freedom showing in the following table:
	

	degrees of freedom
(nc+nv-2)
	tcrit
(for  = 0.01)

	1
	63.657

	2
	9.925

	3
	5.841

	4
	4.604

	5
	4.032

	6
	3.707

	7
	3.499

	8
	3.355

	9
	3.250

	10
	3.169



If the t-value calculated is less than or equal to tcrit, your quality control test results are verified. If the t-value calculated is greater than tcrit, quality control test results are not verified.
If your quality control test results are not verified, core at least 3 specimens from concrete pavement under section 40-1.03P. The Engineer selects the core locations. The authorized laboratory must test these specimens for air content under ASTM C 457. The Engineer compares these test results with your quality control test results using the t-test method. If your quality control test results are verified based on this comparison, the Engineer uses the quality control test results for acceptance of concrete pavement for air content. If your quality control test results are not verified based on this comparison, the Engineer uses the air content of core specimens determined by the authorized laboratory under ASTM C 457 for acceptance.
40-1.01D(7)(a)(iii)  Dowel and Tie Bar Placement
For JPCP, drill cores under section 40-1.03P for the Department's acceptance testing.
The Engineer identifies which joint and dowel or tie bar are to be tested. Core each day's paving within 2 business days. Each dowel or tie bar test consists of 2 cores, 1 on each bar end to expose both ends and allow measurement.
If the tests indicate dowel or tie bars are not placed within the specified tolerances or if there is unconsolidated concrete around the dowel or tie bars, core additional specimens identified by Engineer to determine the limits of unacceptable work.
40-1.01D(7)(a)(iv)  Thickness
Drill cores under section 40-1.03P for the Department's acceptance testing in the primary area, which is the area placed in 1 day for each thickness. Core at locations determined by the Engineer and in the Engineer's presence.
Do not core until any grinding has been completed.
The core specimen diameter must be 4 inches. To identify the limits of concrete pavement deficient in thickness by more than 0.05 foot, you may divide primary areas into secondary areas. The Engineer measures cores under California Test 531 to the nearest 0.01 foot. Core at least 1 foot from existing, contiguous, and parallel concrete pavement not constructed as part of this Contract.
You may request the Engineer make additional thickness measurements and use them to determine the average thickness variation. The Engineer determines the locations with random sampling methods.
If each thickness measurement in a primary area is less than 0.05 foot deficient, the Engineer calculates the average thickness deficiency in that primary area. The Engineer uses 0.02 foot for a thickness difference more than 0.02 foot over the specified thickness.
For each thickness measurement in a primary area deficient by more than 0.05 foot, the Engineer determines a secondary area where the thickness deficiency is more than 0.05 foot. The Engineer determines this secondary area by measuring the thickness of each concrete pavement slab adjacent to the measurement found to be more than 0.05 foot deficient. The Engineer continues to measure the thickness until an area that is bound by slabs with thickness deficient by 0.05 foot or less is determined.
Slabs without bar reinforcement are defined by the areas bound by longitudinal and transverse joints and concrete pavement edges. Slabs with bar reinforcement are defined by the areas bound by longitudinal joints and concrete pavement edges and 15-foot lengths. Secondary area thickness measurements in a slab determine that entire slab's thickness.
The Engineer measures the remaining primary area thickness after removing the secondary areas from consideration for determining the average thickness deficiency.
40-1.01D(7)(a)(v)–40-1.01D(7)(a)(ix)  Reserved
40-1.01D(7)(b)  Acceptance Criteria
40-1.01D(7)(b)(i)  General
Reserved
[bookmark: _Toc262829958][bookmark: _Toc271193930][bookmark: _Toc271273940][bookmark: _Toc271534401][bookmark: _Toc271534678]40-1.01D(7)(b)(ii)  Modulus of Rupture
For field qualification, the modulus of rupture at no later than 28 days must be at least:
1.	550 psi for each single beam
2.	570 psi for the average of 5 beams

For production, the modulus of rupture for the average of the individual test results of 2 beams aged for 28 days must be at least 570 psi.
[bookmark: _Toc262829963][bookmark: _Toc271193935][bookmark: _Toc271273945][bookmark: _Toc271534406][bookmark: _Toc271534683][bookmark: _Toc262829962][bookmark: _Toc271193934][bookmark: _Toc271273944][bookmark: _Toc271534405][bookmark: _Toc271534682]40-1.01D(7)(b)(iii)  Air Content
The air content must be within 1.5 percent of the specified value. If no value is specified, the air content must be within 1.5 percent of, the value used for your approved mix design.
40-1.01D(7)(b)(iv)  Bar Reinforcement
In addition to requirements of Section 52, bar reinforcement must be more than 1/2 inch below the saw cut depth at concrete pavement joints.
[bookmark: _Toc262829964][bookmark: _Toc271193936][bookmark: _Toc271273946][bookmark: _Toc271534407][bookmark: _Toc271534684]40-1.01D(7)(b)(v)  Dowel Bar and Tie Bar Placement
Tie bar placement must comply with the tolerances shown in the following table:
	Tie Bar Tolerance

	Dimension
	Tolerance

	Horizontal and vertical skew
	5 1/4 inch,  max

	Longitudinal translation
	± 2 inch 

	Horizontal offset (embedment)
	± 2 inch 

	Vertical depth
	1.  At least 1/2 inch below the bottom of the saw cut
2.  When measured at any point along the bar, not less than 2 inches clear of the pavement's surface and bottom

	NOTE: Tolerances are measured relative to the completed joint.



Dowel bar placement must comply with the tolerances shown in the following table:
	Dowel Bar Tolerances

	Dimension
	Tolerance

	Horizontal offset
	±1 inch

	Longitudinal translation
	±2 inch

	Horizontal skew
	5/8 inch, max

	Vertical skew
	5/8 inch, max

	Vertical depth
	The minimum distance measured from concrete pavement surface to any point along the top of dowel bar must be:

DB + 1/2 inch

where: 
DB = one third of pavement thickness in inches, or the saw cut depth, whichever is greater

The maximum distance below the depth shown must be 5/8 inch.

	NOTE: Tolerances are measured relative to the completed joint.



The Engineer determines the limits for removal and replacement.
40-1.01D(7)(b)(vi)  Pavement Thickness
Concrete pavement thickness must not be deficient by more than 0.05 foot.
The minimum thickness is not reduced for specifications that may affect concrete pavement thickness such as allowable tolerances for subgrade construction.
 The Engineer determines the areas of noncompliant pavement, the thickness deficiencies, and the limits where removal is required.
Pavement with an average thickness deficiency less than 0.01 foot is acceptable. If the thickness deficiency is 0.01 foot or more and less than 0.05 foot, you may request authorization to leave the pavement in place and accept a pay adjustment. If the deficiency is more than 0.05 foot the pavement must be removed and replaced. 
[bookmark: _Toc262829961][bookmark: _Toc271193933][bookmark: _Toc271273943][bookmark: _Toc271534404][bookmark: _Toc271534681]40-1.01D(7)(b)(vii)  Pavement Smoothness
Where testing with an IP is required, the pavement surface must have:
1.	No areas of localized roughness with an IRI greater than 120 in/mi
2.	MRI of 60 in/mi or less within a 0.1 mile section

Where testing with a straightedge is required, the pavement surface must not vary from the lower edge of the straightedge by more than:
1.	0.01 foot when the straightedge is laid parallel with the centerline
2.	0.02 foot when the straightedge is laid perpendicular to the centerline and extends from edge to edge of a traffic lane
3.	0.02 foot when the straightedge is laid within 24 feet of a pavement conform

40-1.01D(7)(b)(viii)  Coefficient of Friction
Initial and final texturing must produce a coefficient of friction of at least 0.30. Do not open the pavement to traffic unless the coefficient of friction is at least 0.30.
40-1.01D(7)(b)(ix)–40-1.01D(7)(b)(xii)  Reserved
40-1.02  MATERIALS
[bookmark: _Toc244998898][bookmark: _Toc246321380][bookmark: _Toc246385161][bookmark: _Toc246386594][bookmark: _Toc246387779][bookmark: _Toc246390039][bookmark: _Toc246727720][bookmark: _Toc246730429][bookmark: _Toc247348766][bookmark: _Toc262829969][bookmark: _Toc271193939][bookmark: _Toc271273950][bookmark: _Toc271534411][bookmark: _Toc271534688]40-1.02A  General
Water for coring must comply with section 90.
Tack coat must comply with section 39.
[bookmark: _Toc262829970][bookmark: _Toc271193940][bookmark: _Toc271273951][bookmark: _Toc271534412][bookmark: _Toc271534689]40-1.02B  Concrete
[bookmark: _Toc262829971][bookmark: _Toc271193941][bookmark: _Toc271273952][bookmark: _Toc271534413][bookmark: _Toc271534690]40-1.02B(1)  General
PCC for pavement must comply with section 90-1 except as otherwise specified. 
[bookmark: _Toc262829974][bookmark: _Toc271193944][bookmark: _Toc271273955][bookmark: _Toc271534416][bookmark: _Toc271534693]40-1.02B(2)  Cementitious Material
Concrete must contain from 505 pounds to 675 pounds cementitious material per cubic yard. The specifications for reducing cementitious material content in section 90-1.02E(2) do not apply .
[bookmark: _Toc244998899][bookmark: _Toc246321381][bookmark: _Toc246385162][bookmark: _Toc246386595][bookmark: _Toc246387780][bookmark: _Toc246390040][bookmark: _Toc246727721][bookmark: _Toc246730430][bookmark: _Toc247348767][bookmark: _Toc262829976][bookmark: _Toc271193946][bookmark: _Toc271273957][bookmark: _Toc271534418][bookmark: _Toc271534695][bookmark: _Toc262829975][bookmark: _Toc271193945][bookmark: _Toc271273956][bookmark: _Toc271534417][bookmark: _Toc271534694]40-1.02B(3)  Aggregate
Aggregate must comply with section 90-1.02C except the specifications for reduction in operating range and contract compliance for cleanness value and sand equivalent specified in section 90-1.02C(2) and section 90-1.02C(3) do not apply.
For coarse aggregate in high desert and high mountain climate regions, loss on the Los Angeles Rattler under California Test  211 after 500 revolutions must not exceed 25 percent.
For combined aggregate gradings, the difference between the percent passing the 3/8-inch sieve and the percent passing the no. 8 sieve must not be less than 16 percent of the total aggregate.
40-1.02B(4)  Air Entrainment
The second paragraph of section 90-1.02I(2)(a) does not apply.
For a project shown in the low and south mountain climate regions, add air-entraining admixture to the concrete at the rate required to produce an air content of 4 percent in the freshly mixed concrete. 
For a project shown in the high desert and high mountain climate regions, add air-entraining admixture to the concrete at the rate required to produce an air content of 6 percent in the freshly mixed concrete.
[bookmark: _Toc262829977][bookmark: _Toc271193947][bookmark: _Toc271273958][bookmark: _Toc271534419][bookmark: _Toc271534696]40-1.02B(5)–40-1.02B(8)  Reserved
[bookmark: _Toc244998900][bookmark: _Toc246321382][bookmark: _Toc246385163][bookmark: _Toc246386596][bookmark: _Toc246387781][bookmark: _Toc246390041][bookmark: _Toc246727722][bookmark: _Toc246730431][bookmark: _Toc247348768][bookmark: _Toc262829978][bookmark: _Toc271193948][bookmark: _Toc271273959][bookmark: _Toc271534420][bookmark: _Toc271534697]40-1.02C  Reinforcement, Bars, and Baskets
[bookmark: _Toc244998906][bookmark: _Toc246321388][bookmark: _Toc246385170][bookmark: _Toc246386603][bookmark: _Toc246387788][bookmark: _Toc246390048][bookmark: _Toc246727729][bookmark: _Toc246730438][bookmark: _Toc247348775][bookmark: _Toc262829986][bookmark: _Toc271193954][bookmark: _Toc271273965][bookmark: _Toc271534426][bookmark: _Toc271534703]40-1.02C(1)  Bar Reinforcement
Bar reinforcement must be deformed bars.
If the project is not shown to be in high desert or any mountain climate region, bar reinforcement must comply with section 52.
If the project is shown to be in high desert or any mountain climate regions, bar reinforcement must be one of the following:
1.	Epoxy-coated bar reinforcement under section 52-2.03B except bars must comply with either ASTM A 706/A 706M; ASTM A 996/A 996M; or ASTM A 615/A 615M, Grade 40 or 60. Bars must be handled under ASTM D 3963/D 3963M and section 52-2.02C.
2.	Low carbon, chromium steel bar complying with ASTM A 1035/A 1035M

40-1.02C(2)  Dowel Bars
Dowel bars must be plain bars. Fabricate, sample, and handle epoxy-coated dowel bars under ASTM D 3963/D 3963M and section 52-2.03C except each sample must be 18 inches long.
If the project is not shown to be in high desert or any mountain climate region, dowel bars must be one of the following:
1.	Epoxy-coated bars. Bars must comply with ASTM A 615/A 615M, Grade 40 or 60. Epoxy coating must comply with either section 52-2.02B or 52-2.03B.
2.	Stainless-steel bars. Bars must be descaled solid stainless-steel bars under ASTM A 955/A 955M, UNS Designation S31603 or S31803.
3.	Low carbon, chromium-steel bars under ASTM A 1035/A 1035M.

If the project is shown to be in high desert or any mountain climate region, dowel bars must be one of the following:
1.	Epoxy-coated bars. Bars must comply with ASTM A 615/A 615M, Grade 40 or 60. Epoxy coating must comply with section 52-2.03B.
2.	Stainless-steel bars. Bars must be descaled solid stainless-steel bars under ASTM A 955/A 955M, UNS Designation S31603 or S31803.

[bookmark: _Toc244998901][bookmark: _Toc246321383][bookmark: _Toc246385164][bookmark: _Toc246386597][bookmark: _Toc246387782][bookmark: _Toc246390042][bookmark: _Toc246727723][bookmark: _Toc246730432][bookmark: _Toc247348769][bookmark: _Toc262829979][bookmark: _Toc271193949][bookmark: _Toc271273960][bookmark: _Toc271534421][bookmark: _Toc271534698]40-1.02C(3)  Tie Bars
[bookmark: _Toc244998902][bookmark: _Toc246321384][bookmark: _Toc246385165][bookmark: _Toc246386598][bookmark: _Toc246387783][bookmark: _Toc246390043][bookmark: _Toc246727724][bookmark: _Toc246730433][bookmark: _Toc247348770][bookmark: _Toc262829981][bookmark: _Toc271193950][bookmark: _Toc271273961][bookmark: _Toc271534422][bookmark: _Toc271534699]Tie bars must be deformed bars.
If the project is not shown to be in high desert or any mountain climate region, tie bars must be one of the following:
1.	Epoxy-coated bar reinforcement. Bars must comply with either section 52-2.02B or 52-2.03B except bars must comply with either ASTM A 706/A 706M; ASTM A 996/A 996M; or ASTM A 615/A 615M, Grade 40 or 60.
2.	Stainless-steel bars. Bars must be descaled solid stainless-steel bars under ASTM A 955/A 955M, UNS Designation S31603 or S31803.
3.	Low carbon, chromium-steel bars under ASTM A 1035/A 1035M.

If the project is shown to be in high desert or any mountain climate region, tie bars must be one of the following:
1.	Epoxy-coated bar reinforcement. Bars must comply with section 52-2.03B except bars must comply with either ASTM A 706/A 706M; ASTM A 996/A 996M; or ASTM A 615/A 615M, Grade 40 or 60.
2.	Stainless-steel bars. Bars must be descaled solid stainless-steel bars under ASTM A 955/A 955M, UNS Designation S31603 or S31803.

Fabricate, sample, and handle epoxy-coated tie bars under ASTM D 3963/D 3963M, section 52-2.02, or section 52-2.03.
Do not bend tie bars.
[bookmark: _Toc244998904][bookmark: _Toc246321386][bookmark: _Toc246385169][bookmark: _Toc246386602][bookmark: _Toc246387787][bookmark: _Toc246390047][bookmark: _Toc246727728][bookmark: _Toc246730437][bookmark: _Toc247348774][bookmark: _Toc262829985][bookmark: _Toc271193953][bookmark: _Toc271273964][bookmark: _Toc271534425][bookmark: _Toc271534702]40-1.02C(4)  Dowel and Tie Bar Baskets
For dowel and tie bar baskets, wire must comply with ASTM A 82/A 82M and be welded under ASTM A 185/A 185M, Section 7.4. The minimum wire-size no. is W10. Use either U-frame or A-frame shaped assemblies.
If the project is not shown to be in high desert or any mountain climate region, baskets may be epoxy-coated, and the epoxy coating must comply with either section 52-2.02B or 52-2.03B.
If the project is shown to be in high desert or any mountain climate region, wire for dowel bar and tie bar baskets must be one of the following:
1.	Epoxy-coated wire complying with section 52-2.03B
2.	Stainless-steel wire. Wire must be descaled solid stainless-steel. Wire must comply with (1) the chemical requirements in ASTM A 276/A 276M, UNS Designation S31603 or S31803 and (2) the tension requirements in ASTM A 1022/ A 1022M.

Handle epoxy-coated tie bar and dowel bar baskets under ASTM D 3963/D 3963M and either section 52-2.02 or 52-2.03.
Fasteners must be driven fasteners under ASTM F 1667. Fasteners on lean concrete base or HMA must have a minimum shank diameter of 3/16 inch and a minimum shank length of 2-1/2 inches. For asphalt treated permeable base or cement treated permeable base, the shank diameter must be at least 3/16 inch and the shank length must be at least 5 inches.
Fasteners, clips, and washers must have a minimum 0.2-mil thick zinc coating applied by either electroplating or galvanizing.
[bookmark: _Toc244998913][bookmark: _Toc246321395][bookmark: _Toc246385177][bookmark: _Toc246386610][bookmark: _Toc246387795][bookmark: _Toc246390055][bookmark: _Toc246727736][bookmark: _Toc246730445][bookmark: _Toc247348782][bookmark: _Toc262829993][bookmark: _Toc271193961][bookmark: _Toc271273972][bookmark: _Toc271534433][bookmark: _Toc271534710]40-1.02D  Dowel Bar Lubricant
Dowel bar lubricant must be petroleum paraffin based or a curing compound. Paraffin-based lubricant must be Dayton Superior DSC BB-Coat or Valvoline Tectyl 506 or an approved equal and must be factory-applied. Curing compound must be curing compound no. 3.
40-1.02E  Joint Filler
Joint filler for isolation joint must be preformed expansion joint filler for concrete (bituminous type) under ASTM D 994.
40-1.02F  Curing Compound
Curing compound must be curing compound no. 1 or 2.
[bookmark: _Toc244998914][bookmark: _Toc246321396][bookmark: _Toc246385178][bookmark: _Toc246386611][bookmark: _Toc246387796][bookmark: _Toc246390056][bookmark: _Toc246727737][bookmark: _Toc246730446][bookmark: _Toc247348783][bookmark: _Toc262829994][bookmark: _Toc271193962][bookmark: _Toc271273973][bookmark: _Toc271534434][bookmark: _Toc271534711]40-1.02G  Nonshrink Hydraulic Cement Grout
Nonshrink hydraulic cement grout must comply with ASTM C 1107/C 1107M. Clean, uniform, rounded aggregate filler may be used to extend the grout. Aggregate filler must not exceed 60 percent of the grout mass or the maximum recommended by the manufacturer, whichever is less. Aggregate filler moisture content tested under California Test 223 or 226 must not exceed 0.5 percent. Aggregate filler tested under California Test 202 must comply with the grading shown in the following table:
	Aggregate Filler Grading

	Sieve size
	Percentage passing

	1/2-inch
	100

	3/8-inch
	85–100

	No. 4
	10–30

	No. 8
	0–10

	No. 16
	0–5



40-1.02H  Temporary Roadway Pavement Structure
Temporary roadway pavement structure must comply with section 41-1.02E
40-1.02I–40-1.02N  Reserved
40-1.03  CONSTRUCTION
[bookmark: _Toc246321400][bookmark: _Toc246385182][bookmark: _Toc246386615][bookmark: _Toc246387800][bookmark: _Toc246390060][bookmark: _Toc246727741][bookmark: _Toc246730450][bookmark: _Toc247348787][bookmark: _Toc262830004][bookmark: _Toc271193972][bookmark: _Toc271273983][bookmark: _Toc271534444][bookmark: _Toc271534721]40-1.03A  General
Aggregate and bulk cementitious material must be proportioned by weight by means of automatic proportioning devices of approved types.
For widenings and lane reconstruction, construct only the portion of pavement where the work will be completed during the same lane closure. If you fail to complete the construction during the same lane closure, construct a temporary pavement structure under section 41-1.
[bookmark: _Toc246321401][bookmark: _Toc246385183][bookmark: _Toc246386616][bookmark: _Toc246387801][bookmark: _Toc246390061][bookmark: _Toc246727742][bookmark: _Toc246730451][bookmark: _Toc247348788][bookmark: _Toc262830005][bookmark: _Toc271193973][bookmark: _Toc271273984][bookmark: _Toc271534445][bookmark: _Toc271534722]40-1.03B  Water Supply
[bookmark: _Toc246321402][bookmark: _Toc246385184][bookmark: _Toc246386617][bookmark: _Toc246387802][bookmark: _Toc246390062][bookmark: _Toc246727743][bookmark: _Toc246730452][bookmark: _Toc247348789][bookmark: _Toc262830006][bookmark: _Toc271193974][bookmark: _Toc271273985][bookmark: _Toc271534446][bookmark: _Toc271534723]Before placing concrete pavement, develop enough water supply.
[bookmark: _Toc262830022][bookmark: _Toc271193990][bookmark: _Toc271274001][bookmark: _Toc271534462][bookmark: _Toc271534739][bookmark: _Toc246321403][bookmark: _Toc246385185][bookmark: _Toc246386618][bookmark: _Toc246387803][bookmark: _Toc246390063][bookmark: _Toc246727744][bookmark: _Toc246730453][bookmark: _Toc247348790][bookmark: _Toc262830007][bookmark: _Toc271193975][bookmark: _Toc271273986][bookmark: _Toc271534447][bookmark: _Toc271534724]40-1.03C  Test Strips
Construct a test strip for each type of pavement with a quantity of more than 2,000 cu yd. Obtain authorization of the test strip before constructing pavement. Test strips must be:
1.	700 to 1,000 feet long
2.	Same width as the planned paving, and
3.	Constructed using the same equipment proposed for paving

The Engineer selects from 6 to 12 core locations for dowel bars and up to 6 locations for tie bars per test strip. If you use mechanical dowel bar inserters, the test strip must demonstrate they do not leave voids, segregations, or surface irregularities such as depressions, dips, or high areas.
Test strips must comply with the acceptance criteria for:
1.	Smoothness, except IP is not required
2.	Dowel bars and tie bars placement 
3.	Pavement thickness 
4.	Final finishing, except the coefficient of friction is not considered

Allow 3 business days for evaluation. If the test strip is noncompliant, stop paving and submit a plan for changed materials, methods, or equipment. Allow 3 business days for authorization of the plan. Construct another test strip per the authorized plan.
Remove and dispose of noncompliant test strips.
If the test strip is compliant except for smoothness and final finishing, you may grind the surface. After grinding if the test strip is compliant for smoothness and thickness, construction of an additional test strip is not required and the test strip may remain in place.
Construct additional test strips if you:
1.	Propose different paving equipment including:
1.1.	Paver
1.2.	Dowel bar inserter
1.3.	Tie bar inserter
1.4.	Tining
1.5.	Curing equipment
2.	Change concrete mix proportions

You may request authorization to eliminate the test strip if you use paving equipment and personnel from a Department project (1) for the same type of pavement and (2) completed within the past 12 months. Submit supporting documents and previous project information with your request.
For final pavement smoothness acceptance, retest the test strip smoothness under section 40-1.01D(6)(c).
[bookmark: _Toc246321407][bookmark: _Toc246385189][bookmark: _Toc246386622][bookmark: _Toc246387807][bookmark: _Toc246390067][bookmark: _Toc246727748][bookmark: _Toc246730457][bookmark: _Toc247348794][bookmark: _Toc262830011][bookmark: _Toc271193979][bookmark: _Toc271273990][bookmark: _Toc271534451][bookmark: _Toc271534728]40-1.03D  Joints
[bookmark: _Toc246321408][bookmark: _Toc246385190][bookmark: _Toc246386623][bookmark: _Toc246387808][bookmark: _Toc246390068][bookmark: _Toc246727749][bookmark: _Toc246730458][bookmark: _Toc247348795][bookmark: _Toc262830012][bookmark: _Toc271193980][bookmark: _Toc271273991][bookmark: _Toc271534452][bookmark: _Toc271534729]40-1.03D(1)  General
Do not bend tie bars or reinforcement in existing concrete pavement joints.
For contraction joints and isolation joints, saw cut a groove with a power-driven saw. After cutting, immediately wash slurry from the joint with water at less than 100 psi pressure.
Keep joints free from foreign material including soil, gravel, concrete, and asphalt. To keep foreign material out of the joint, you may use filler material. Filler material must not react adversely with the concrete or cause concrete pavement damage. After sawing and washing, install filler material that keeps moisture in the adjacent concrete during the 72 hours after paving. If you install filler material, the specifications for spraying the sawed joint with additional curing compound in section 40-1.03K does not apply. If using absorptive filler material, moisten the filler immediately before or after installation.
[bookmark: _Toc246321409][bookmark: _Toc246385191][bookmark: _Toc246386624][bookmark: _Toc246387809][bookmark: _Toc246390069][bookmark: _Toc246727750][bookmark: _Toc246730459][bookmark: _Toc247348796][bookmark: _Toc262830013][bookmark: _Toc271193981][bookmark: _Toc271273992][bookmark: _Toc271534453][bookmark: _Toc271534730]40-1.03D(2)  Construction Joints
Construction joints must be vertical.
Before placing fresh concrete against hardened concrete, existing concrete pavement, or structures, apply curing compound no. 1 or 2 to the vertical surface of the hardened concrete, existing concrete pavement, or structures and allow it to dry.
At joints between concrete pavement and HMA, apply tack coat between the concrete pavement and HMA.
Use a metal or wooden bulkhead to form transverse construction joints. If dowel bars are described, the bulkhead must allow dowel bar installation.
[bookmark: _Toc246321410][bookmark: _Toc246385192][bookmark: _Toc246386625][bookmark: _Toc246387810][bookmark: _Toc246390070][bookmark: _Toc246727751][bookmark: _Toc246730460][bookmark: _Toc247348797][bookmark: _Toc262830014][bookmark: _Toc271193982][bookmark: _Toc271273993][bookmark: _Toc271534454][bookmark: _Toc271534731]40-1.03D(3)  Contraction Joints
Saw contraction joints before cracking occurs and after the concrete is hard enough to saw without spalling, raveling, or tearing.
Saw cut using a power saw with a diamond blade. After cutting, immediately wash slurry from the joint with water at less than 100 psi pressure.
Except for longitudinal joints parallel to a curving centerline, transverse and longitudinal contraction joints must not deviate by more than 0.1 foot from either side of a 12-foot straight line
Cut transverse contraction joints within 0.5 foot of the spacing described. Adjust spacing if needed such that slabs are at least 10 feet long. 
For widenings, do not match transverse contraction joints with existing joint spacing or skew unless otherwise described.
Cut transverse contraction joints straight across the full concrete pavement width, between isolation joints and edges of pavement. In areas of converging and diverging pavements, space transverse contraction joints such that the joint is continuous across the maximum pavement width. Longitudinal contraction joints must be parallel with the concrete pavement centerline, except when lanes converge or diverge.
[bookmark: _Toc246321411][bookmark: _Toc246385193][bookmark: _Toc246386626][bookmark: _Toc246387811][bookmark: _Toc246390071][bookmark: _Toc246727752][bookmark: _Toc246730461][bookmark: _Toc247348798][bookmark: _Toc262830015][bookmark: _Toc271193983][bookmark: _Toc271273994][bookmark: _Toc271534455][bookmark: _Toc271534732]40-1.03D(4)  Isolation Joints
Before placing concrete at isolation joints, prepare the existing concrete face and secure joint filler. Prepare by saw cutting and making a clean flat vertical surface. Make the saw cut the same depth as the depth of the new pavement.
[bookmark: _Toc262830031][bookmark: _Toc271193999][bookmark: _Toc271274010][bookmark: _Toc271534471][bookmark: _Toc271534748][bookmark: _Toc262830030][bookmark: _Toc271193998][bookmark: _Toc271274009][bookmark: _Toc271534470][bookmark: _Toc271534747]40-1.03E  Bar Reinforcement
Place bar reinforcement under section 52. 
40-1.03F  Dowel Bar Placement
If using curing compound as lubricant, apply the curing compound to dowels in 2 separate applications. Lubricate each dowel bar entirely before placement. The last application must be applied not more than 8 hours before placing the dowel bars. Apply each curing compound application at a rate of 1 gallon per 150 square feet.
Install dowel bars using one of the following methods:
1.	Drill and bond bars. Comply with section 41-10.
2.	Mechanical insertion. Eliminate evidence of the insertion by reworking the concrete over the dowel bars.
3.	Dowel bar baskets. Anchor baskets with fasteners. Use at least 1 fastener per foot for basket sections. Baskets must be anchored at least 200 feet in advance of the concrete placement activity unless your waiver request is authorized. If requesting a waiver, describe the construction limitations or restricted access preventing the advanced anchoring. After the baskets are anchored and before the concrete is placed, cut and remove temporary spacer wires and demonstrate the dowel bars do not move from their specified depth and alignment during concrete placement.

If dowel bars are noncompliant, stop paving activities, demonstrate your correction, and obtain verbal approval from the Engineer.
40-1.03G Tie Bar Placement
Install tie bars at longitudinal joints using one of the following methods:
1.	Drill and bond bars. Comply with section 41-10.
2.	Insert bars. Mechanically insert tie bars into plastic slip-formed concrete before finishing. Inserted tie bars must have full contact between the bar and the concrete. Eliminate evidence of the insertion by reworking the concrete over the tie bars.
3.	Threaded couplers. Threaded tie bar splice couplers must be fabricated from deformed bar reinforcement and free of external welding or machining.
4.	Tie bar baskets. Anchor baskets at least 200 feet in advance of pavement placement activity. If you request a waiver, describe the construction limitations or restricted access preventing the advanced anchoring. After the baskets are anchored and before paving, demonstrate the tie bars do not move from their specified depth and alignment during paving. Use fasteners to anchor tie bar baskets.

If tie bars are noncompliant, stop paving activities, demonstrate your correction, and obtain verbal approval from the Engineer.
[bookmark: _Toc262830023][bookmark: _Toc271193991][bookmark: _Toc271274002][bookmark: _Toc271534463][bookmark: _Toc271534740]40-1.03H  Placing Concrete
[bookmark: _Toc262830024][bookmark: _Toc271193992][bookmark: _Toc271274003][bookmark: _Toc271534464][bookmark: _Toc271534741]40-1.03H(1)  General
Immediately prior to placing concrete, the surface to receive concrete must be:
1.	In compliance with specified requirements, including compaction and elevation tolerances
2.	Free of loose and extraneous material
3.	Uniformly moist, but free of standing or flowing water

Place concrete pavement with stationary side forms or slip-form paving equipment.
Place consecutive concrete loads within 30 minutes of each other. Construct a transverse construction joint when concrete placement is interrupted by more than 30 minutes. The transverse construction joint must coincide with the next contraction joint location, or you must remove fresh concrete pavement to the preceding transverse joint location.
Place concrete pavement in full slab widths separated by construction joints or monolithically in multiples of full lane widths with a longitudinal contraction joint at each traffic lane line.
Do not retemper concrete.
If the concrete pavement surface width is constructed as specified, you may construct concrete pavement sides on a batter not flatter than 6:1 (vertical:horizontal).
[bookmark: _Toc262830025][bookmark: _Toc271193993][bookmark: _Toc271274004][bookmark: _Toc271534465][bookmark: _Toc271534742]40-1.03H(2)  Paving Adjacent to Existing Concrete Pavement
Where pavement is placed adjacent to existing concrete pavement:
1.	Grinding adjacent pavement must be completed before placing the pavement
[bookmark: _Toc262830026][bookmark: _Toc271193994][bookmark: _Toc271274005][bookmark: _Toc271534466][bookmark: _Toc271534743]2.	Use paving equipment with padded crawler tracks or rubber-tired wheels with enough offset to prevent damage
3.	Match pavement grade with the elevation of existing concrete pavement after grinding.

40-1.03H(3)  Concrete Pavement Transition Panel
For concrete pavement placed in a transition panel, texture the surface with a drag strip of burlap, broom, or spring steel tine device that produces scoring in the finished surface. Scoring must be either parallel  or transverse to the centerline. Texture at the time that produces the coarsest texture.
[bookmark: _Toc262830027][bookmark: _Toc271193995][bookmark: _Toc271274006][bookmark: _Toc271534467][bookmark: _Toc271534744]40-1.03H(4)  Stationary Side Form Construction
Stationary side forms must be straight and without defects including warps, bends, and indentations. Side forms must be metal except at end closures and transverse construction joints where other materials may be used.
You may build up side forms by attaching a section to the top or bottom. If attached to the top of metal forms, the attached section must be metal.
The side form's base width must be at least 80 percent of the specified concrete pavement thickness.
Side forms including interlocking connections with adjoining forms must be rigid enough to prevent springing from subgrading and paving equipment and concrete pressure.
Construct subgrade to final grade before placing side forms. Side forms must bear fully on the foundation throughout their length and base width. Place side forms to the specified grade and alignment of the finished concrete pavement's edge. Support side forms during concrete placing, compacting, and finishing.
After subgrade work is complete and immediately before placing concrete, true side forms and set to line and grade for a distance that avoids delays due to form adjustment.
Clean and oil side forms before each use.
Side forms must remain in place for at least 1 day after placing concrete and until the concrete pavement edge no longer requires protection from the forms.
Spread, screed, shape, and consolidate concrete with 1 or more machines. The machines must uniformly distribute and consolidate the concrete. The machines must operate to place the concrete pavement to the specified cross section with minimal hand work.
Consolidate the concrete without segregation. If vibrators are used:
1.	The vibration rate must be at least 3,500 cycles per minute for surface vibrators and 5,000 cycles per minute for internal vibrators
2.	Amplitude of vibration must cause perceptible concrete surface movement at least 1 foot from the vibrating element
3.	Use a calibrated tachometer for measuring frequency of vibration
4.	Vibrators must not rest on side forms or new concrete pavement
5.	Power to vibrators must automatically cease when forward or backward motion of the paving machine is stopped
6.	Uniformly consolidate the concrete across the paving width including adjacent to forms by using high-frequency internal vibrators within 15 minutes of depositing concrete on the subgrade 
7.	Do not shift the mass of concrete with vibrators.

[bookmark: _Toc262830028][bookmark: _Toc271193996][bookmark: _Toc271274007][bookmark: _Toc271534468][bookmark: _Toc271534745]40-1.03H(5)  Slip-Form Construction
If slip-form construction is used, spread, screed, shape, and consolidate concrete to the specified cross section with slip-form machines and minimal hand work. Slip-form paving machines must be equipped with traveling side forms and must not segregate the concrete.
Do not deviate from the specified concrete pavement alignment by more than 0.1 foot.
Slip-form paving machines must use high frequency internal vibrators to consolidate concrete. You may mount vibrators with their axes parallel or normal to the concrete pavement alignment. If mounted with axes parallel to the concrete pavement alignment, space vibrators no more than 2.5 feet measured center to center. If mounted with axes normal to the concrete pavement alignment, space the vibrators with a maximum 0.5-foot lateral clearance between individual vibrators.
[bookmark: _Toc262830029][bookmark: _Toc271193997][bookmark: _Toc271274008][bookmark: _Toc271534469][bookmark: _Toc271534746]Each vibrator must have a vibration rate from 5,000 to 8,000 cycles per minute. The amplitude of vibration must cause perceptible concrete surface movement at least 1 foot from the vibrating element. Use a calibrated tachometer to measure frequency of vibration.
40-1.03I  Edge Treatment
[bookmark: _Toc262830037][bookmark: _Toc271194005][bookmark: _Toc271274016][bookmark: _Toc271534477][bookmark: _Toc271534754]Construct edge treatments as shown. Regrade when required for the preparation of safety edge areas.
Sections 40-1.03J(2) and 40-1.03J(3) do not apply to safety edges.
For safety edges placed after the concrete pavement is complete, concrete may comply with the requirements for minor concrete.
For safety edges placed after the concrete pavement is complete, install connecting bar reinforcement under section 52.
Saw cutting or grinding may be used to construct safety edges.
For safety edges, the angle of the slope must not deviate by more than ± 5 degrees from the angle shown. Measure the angle from the plane of the adjacent finished pavement surface.
40-1.03J  Finishing
40-1.03J(1)  General
Reserved
40-1.03J(2)  Preliminary Finishing
40-1.03J(2)(a)  General
Preliminary finishing must produce a smooth and true-to-grade finish. After preliminary finishing, mark each day's paving with a stamp. The stamp must be authorized before paving starts. The stamp must be approximately 1 by 2 feet in size. The stamp must form a uniform mark from 1/8 to 1/4 inch deep. Locate the mark 20 ± 5 feet from the transverse construction joint formed at each day's start of paving and 1 ± 0.25 foot from the pavement's outside edge. The stamp mark must show the month, day, and year of placement and the station of the transverse construction joint. Orient the stamp mark so it can be read from the pavement's outside edge.
Do not apply water to the pavement surface before float finishing.
40-1.03J(2)(b)  Stationary Side Form Finishing
If stationary side form construction is used, give the pavement a preliminary finish by the machine float method or the hand method.
If using the machine float method:
1.	Use self-propelled machine floats.
2.	Determine the number of machine floats required to perform the work at a rate equal to the pavement delivery rate. If the time from paving to machine float finishing exceeds 30 minutes, stop pavement delivery. When machine floats are in proper position, you may resume pavement delivery and paving.
3.	Run machine floats on side forms or adjacent pavement lanes. If running on adjacent pavement, protect the adjacent pavement surface under section 40-1.03L. Floats must be hardwood, steel, or steel-shod wood. Floats must be equipped with devices that adjust the underside to a true flat surface.

If using the hand method, finish pavement smooth and true to grade with manually operated floats or powered finishing machines.
40-1.03J(2)(c)  Slip-Form Finishing
If slip-form construction is used, the slip-form paver must give the pavement a preliminary finish. You may supplement the slip-form paver with machine floats.
Before the pavement hardens, correct pavement edge slump in excess of 0.02 foot exclusive of edge rounding.
40-1.03J(3)  Final Finishing
After completing preliminary finishing, round the edges of the initial paving widths to a 0.04-foot radius. Round transverse and longitudinal construction joints to a 0.02-foot radius.
Before curing, texture the pavement. Perform initial texturing with a burlap drag or broom device that produces striations parallel to the centerline. Perform final texturing with a steel-tined device that produces grooves parallel with the centerline.
Construct longitudinal grooves with a self-propelled machine designed specifically for grooving and texturing pavement. The machine must have tracks to maintain constant speed, provide traction, and maintain accurate tracking along the pavement surface. The machine must have a single row of rectangular spring steel tines. The tines must be from 3/32 to 1/8 inch wide, on 3/4-inch centers, and must have enough length, thickness, and resilience to form grooves approximately 3/16 inch deep. The machine must have horizontal and vertical controls. The machine must apply constant down pressure on the pavement surface during texturing. The machines must not cause raveling.
Construct grooves over the entire pavement width in a single pass except do not construct grooves 3 inches from the pavement edges and longitudinal joints. Final texture must be uniform and smooth. Use a guide to properly align the grooves. Grooves must be parallel and aligned to the pavement edge across the pavement width. Grooves must be from 1/8 to 3/16 inch deep after the pavement has hardened.
For irregular areas and areas inaccessible to the grooving machine, you may hand-construct grooves using the hand method. Hand-constructed grooves must comply with the specifications for machine-constructed grooves.
For ramp termini, use heavy brooming normal to the ramp centerline to produce a coefficient of friction of at least 0.35 determined on the hardened surface under California Test 342.
40-1.03K  Curing
Cure the concrete pavement's exposed area under section 90-1.03B using the waterproof membrane method or curing compound method. If using the curing compound method use curing compound no. 1 or 2. When side forms are removed within 72 hours of the start of curing, also cure the concrete pavement edges.
Apply curing compound with mechanical sprayers. Reapply curing compound to saw cuts and disturbed areas.
[bookmark: _Toc262830039][bookmark: _Toc271194007][bookmark: _Toc271274018][bookmark: _Toc271534479][bookmark: _Toc271534756]40-1.03L  Protecting Concrete Pavement
Protect concrete pavement under section 90-1.03C.
Maintain the concrete pavement surface temperature at not less than 40 degrees F for the initial 72 hours.
Protect the concrete pavement surface from activities that cause damage and reduce texture and coefficient of friction. Do not allow soil, gravel, petroleum products, concrete, or asphalt mixes on the concrete pavement surface.
Construct crossings for traffic convenience. If authorized, you may use RSC for crossings. Do not open crossings until the Department determines that the pavement's modulus of rupture is at least 550 psi under California Test 523 or California Test 524.
Do not open concrete pavement to traffic or use equipment on the concrete pavement for 10 days after paving nor before the concrete has attained a modulus of rupture of 550 psi based on Department’s testing except:
1.	If the equipment is for sawing contraction joints
2.	If authorized, one side of paving equipment's tracks may be on the concrete pavement after a modulus of rupture of 350 psi has been attained, provided:
2.1.	Unit pressure exerted on the concrete pavement by the paver does not exceed 20 psi
2.2.	You change the paving equipment tracks to prevent damage or the paving equipment tracks travel on protective material such as planks
2.3.	No part of the track is closer than 1 foot from the concrete pavement's edge

If concrete pavement damage including visible cracking occurs, stop operating paving equipment on the concrete pavement and repair the damage.
[bookmark: _Toc262830038][bookmark: _Toc271194006][bookmark: _Toc271274017][bookmark: _Toc271534478][bookmark: _Toc271534755]40-1.03M  Early Use of Concrete Pavement
If requesting early use of concrete pavement:
1.	Furnish molds and machines for modulus of rupture testing
2.	Sample concrete
3.	Fabricate beam specimens
4.	Test for modulus of rupture under California Test 523

If you request early use, concrete pavement must have a modulus of rupture of at least 350 psi. Protect concrete pavement under section 40-1.03L.
40-1.03N  Reserved
40-1.03O  Shoulder Rumble Strip
[bookmark: _Toc246321404][bookmark: _Toc246385186][bookmark: _Toc246386619][bookmark: _Toc246387804][bookmark: _Toc246390064][bookmark: _Toc246727745][bookmark: _Toc246730454][bookmark: _Toc247348791][bookmark: _Toc262830008][bookmark: _Toc271193976][bookmark: _Toc271273987][bookmark: _Toc271534448][bookmark: _Toc271534725]40-1.03O(1)  General
Construct shoulder rumble strips by rolling or grinding indentations in new concrete pavement.
Do not construct shoulder rumble strips on structures or approach slabs.
Construct rumble strips within 2 inches of the specified alignment. Rumble strip equipment must be equipped with a sighting device enabling the operator to maintain the rumble strip alignment.
Indentations must not vary from the specified dimensions by more than 1/16 inch in depth nor more than 10 percent in length and width.
Grind or remove and replace noncompliant rumble strip indentations at locations determined by the Engineer. Ground surface areas must be neat and uniform in appearance.
[bookmark: _Toc246321405][bookmark: _Toc246385187][bookmark: _Toc246386620][bookmark: _Toc246387805][bookmark: _Toc246390065][bookmark: _Toc246727746][bookmark: _Toc246730455][bookmark: _Toc247348792][bookmark: _Toc262830009][bookmark: _Toc271193977][bookmark: _Toc271273988][bookmark: _Toc271534449][bookmark: _Toc271534726]Remove grinding residue under section 42-1.03B.
40-1.03O(2)  Rolled-In Indentations
Construct rolled-in indentations before final concrete set. Indentation construction must not displace adjacent concrete.
40-1.03O(3)  Ground-In Indentations
Concrete pavement must be hardened before grinding rumble strips indentations. Do not construct indentations until the following occurs:
1.	10 days elapse after concrete placement
2.	Concrete has developed a modulus of rupture of 550 psi determined under California Test 523,

[bookmark: _Toc246321417][bookmark: _Toc246385199][bookmark: _Toc246386632][bookmark: _Toc246387817][bookmark: _Toc246390077][bookmark: _Toc246727758][bookmark: _Toc246730467][bookmark: _Toc247348804][bookmark: _Toc262830021][bookmark: _Toc271193989][bookmark: _Toc271274000][bookmark: _Toc271534461][bookmark: _Toc271534738]40-1.03P  Drilling Cores
Drill concrete pavement cores under ASTM C 42/C 42M. Use diamond impregnated drill bits.
Clean, dry, and fill core holes with hydraulic cement grout (nonshrink) or pavement concrete. Coat the core hole walls with epoxy adhesive for bonding new concrete to old concrete under section 95. Finish the backfill to match the adjacent surface elevation and texture.
[bookmark: _Toc262830040][bookmark: _Toc271194008][bookmark: _Toc271274019][bookmark: _Toc271534480][bookmark: _Toc271534757]40-1.03Q  Pavement Repair and Replacement
[bookmark: _Toc262830041][bookmark: _Toc271194009][bookmark: _Toc271274020][bookmark: _Toc271534481][bookmark: _Toc271534758]40-1.03Q(1)  General
If surface raveling or full-depth cracks occur within one year of Contract acceptance, repair or replace the pavement under section 6-3.06.
Repair and replace pavement in the following sequence:
1.	Replace pavement
2.	Repair spall, ravel, and working cracks
3.	Correct smoothness and coefficient of friction
4.	Treat partial depth cracks
5.	Replace damaged joint seals under section 41-5

In addition to removing pavement for other noncompliance, remove and replace JPCP slabs that:
1.	Have one or more full depth crack 
2.	Have raveled surfaces such that either:
2.1.	Combined raveled areas are more than 5 percent of the total slab area
2.2.	Single area is more than 4 sq ft

Remove and replace JPCP 3 feet on both sides of a joint with a rejected dowel bar.
[bookmark: _Toc262830042][bookmark: _Toc271194010][bookmark: _Toc271274021][bookmark: _Toc271534482][bookmark: _Toc271534759]40-1.03Q(2)  Spall and Ravel Repair
Repair spalled or raveled areas that are:
1.	Deeper than 0.05 foot
2.	Wider than 0.10 foot
3.	Longer than 0.3 foot

Repairs must comply with section 41-4 and be completed before opening pavement to traffic.
[bookmark: _Toc262830043][bookmark: _Toc271194011][bookmark: _Toc271274022][bookmark: _Toc271534483][bookmark: _Toc271534760]40-1.03Q(3)  Crack Repair
Treat partial depth cracks for JPCP under section 41-3.
If the joints are sealed, repair working cracks by routing and sealing. Use a powered rotary router mounted on wheels, with a vertical shaft and a routing spindle that casters as it moves along the crack. Form a reservoir 3/4 inch deep by 3/8 inch wide in the crack. Equipment must not cause raveling nor spalling 
Treat the contraction joint adjacent to the working crack by either:
1.	Epoxy resin under ASTM C 881/C 881M, Type IV, Grade 2 
2.	Pressure injecting epoxy resin under ASTM C 881/C881M, Type IV, Grade 1 

[bookmark: _Toc262830045][bookmark: _Toc271194013][bookmark: _Toc271274024][bookmark: _Toc271534485][bookmark: _Toc271534762]40-1.03Q(4)  Smoothness and Friction Correction
Correct pavement that is noncompliant for:
1.	Smoothness by grinding under section 42-3
2.	Coefficient of friction by grooving or grinding under section 42

Do not start corrective work until:
1.	Pavement has cured 10 days
2.	Pavement has at least a 550 psi modulus of rupture
3.	Your corrective method is authorized

Correct the entire lane width. Begin and end grinding at lines perpendicular to the roadway centerline. The corrected area must have a uniform texture and appearance.
If corrections are made within areas where testing with an IP is required, retest the entire lane length with an IP under sections 40-1.01D(6)(c) and 40-1.01D(7)(b)(vii).
If corrections are made within areas where testing with a 12-foot straightedge is required, retest the corrected area with a straightedge under sections 40-1.01D(6)(c) and 40-1.01D(7)(b)(vii).
Allow 25 days for the Department's coefficient of friction retesting.
40-1.03R–40-1.03U Reserved
[bookmark: _Toc246321418][bookmark: _Toc246385200][bookmark: _Toc246386633][bookmark: _Toc246387818][bookmark: _Toc246390078][bookmark: _Toc246727759][bookmark: _Toc246730468][bookmark: _Toc247348805][bookmark: _Toc262830048][bookmark: _Toc271194016][bookmark: _Toc271274027][bookmark: _Toc271534488][bookmark: _Toc271534765]40-1.04  PAYMENT
The payment quantity for pavement is based on the dimensions shown. 
The deduction for pavement thickness deficiency in each primary area is shown in the following table:
	Deduction for Thickness Deficiency

	Average thickness deficiency (foot)a
	Deduction($/sq yd)

	0.01
	0.90

	0.02
	2.30

	0.03
	4.10

	0.04
	6.40

	0.05
	9.11

	aValues greater than 0.01 are rounded to the nearest 0.01 foot.



Shoulder rumble strips are measured by the station along each shoulder on which the rumble strips are constructed without deductions for gaps between indentations.
If the initial cores show that dowel bars or tie bars are within alignment tolerances and the Engineer orders more dowel or tie bar coring, the additional cores are paid for as change order work.
The Department does not pay for additional coring to check dowel or tie bar alignment which you request.
If the Engineer accepts a test strip and it remains as part of the paving surface, the test strip is paid for as the type of pavement involved.
If the curvature of a slab affects tie bar spacing and additional tie bars are required, no additional payment is made for the additional tie bars.
Payment for grinding existing pavement is not included in the payment for the type of pavement involved.
40-2  CONTINUOUSLY REINFORCED CONCRETE PAVEMENT
40-2.01  GENERAL
40-2.01A  Summary
Section 40-2 includes specifications for constructing CRCP.
Terminal joints include saw cutting, dowel bars, drill and bond dowel bars, support slab, support slab reinforcement, tack coat, and temporary hot mix asphalt.
Expansion joints include polystyrene, support slab, support slab reinforcement, dowel bars, drill and bond dowel bars, and bond breaker.
Wide flange beam terminals include polyethylene foam, support slab, and support slab reinforcement.
Pavement anchors include cross drains, anchor reinforcement, filter fabric, and permeable material.
40-2.01B  Definitions
Reserved
40-2.01C  Submittals
Reserved
40-2.01D  Quality Control and Assurance
40-2.01D(1) General
Reserved
40-2.01D(2)  Testing for Coefficient of Thermal Expansion
For field qualification, test coefficient of thermal expansion under AASHTO T 336.  The coefficient of thermal expansion must not exceed 6.0 microstrain/degree Fahrenheit.
40-2.02  MATERIALS
40-2.02A  General
Class 1 permeable material, filter fabric, and slotted plastic pipe cross drain as shown for pavement anchors must comply with section 68-3.
40-2.02B  Concrete
Concrete for terminal joints, support slabs, and pavement anchors must comply with section 40-1.02
40-2.02C  Transverse Bar Assembly
Instead of transverse bar and other support devices, you may use transverse bar assemblies to support longitudinal bar. Bar reinforcement and wire must comply with section 40-1.02C. 
40-2.02D  Wide Flange Beam
Wide flange beams and studs must be either rolled structural steel shapes under ASTM A 36/A 36M or structural steel under ASTM A 572/A 572M.
40-2.02E  Joints
Joint seals for wide flange beam terminals must comply with section 51-2.02.
Joint seals for transverse expansion joints must comply with section 51-2.02.
Expanded polystyrene for transverse expansion joints must comply with section 51-2.01B(1).
40-2.03  CONSTRUCTION
40-2.03A  General
Reserved
40-2.03B  Test Strips
Comply with section 40-1.03C except during the evaluation, the Engineer visually checks reinforcement, dowel and tie bar placement.
40-2.03C  Construction Joints
Transverse construction joints must be perpendicular to the lane line. Construct joints to allow for lap splices of the longitudinal bar. Comply with the lap splice lengths shown for CRCP.
Clean construction joint surfaces before placing fresh concrete against the joint surfaces. Remove surface laitance, curing compound, and other foreign materials.
40-2.03D  Bar Reinforcement
Place bar reinforcement under section 52-1.03D, except you may request to use plastic chairs. Plastic chairs will only be considered for support directly under the transverse bars. Your request to use plastic chairs must include a sample of the plastic chair, the manufacturer's written recommendations for the applicable use and load capacity, chair spacing, and your calculation for the load on a chair for the area of bar reinforcement sitting on it. Vertical and lateral stability of the bar reinforcement and plastic chairs must be demonstrated during construction of the test strip. Obtain authorization before using the proposed plastic chairs for work after the test strip is accepted.
For transverse bar in a curve with a radius under 2,500 feet, place the reinforcement in a single continuous straight line across the lanes and aligned with the radius point as shown.
40-2.03E  Wide Flange Beams
Weld stud ends with an electric arc welder completely fusing the studs to the wide flange beam. Replace studs dislodged in shipping or that can be dislodged with a hammer.
40-2.03F  Repair and Replacement
40-2.03F(1)  General
Requirements for repair of cracks under section 40-1.03Q do not apply to CRCP. High molecular weight methacrylate is not to be applied to cracks in CRCP.
New CRCP will be monitored for 1 year from contract acceptance or relief from maintenance, whichever is less. CRCP that develops raveling areas of 6 inches by 6 inches or greater will require partial depth repair under section 6-3.06. CRCP that develops one or more full-depth transverse cracks with faulting greater than 0.25 inch or one or more full-depth longitudinal cracks with faulting greater 0.50 inch will require full depth repair 
40-2.03F(2)  Partial Depth Repair
Partial depth repair must comply with section 41-4 except: 
1.	Determine a rectangular boundary which extends 6 inches beyond the damaged area.   The limits of saw depth must be between 2” from the surface to 1/2” above the longitudinal bars.
2.	If each length of the repair boundaries is equal to or greater than 3 ft, additional reinforcement is needed for the repair area, Submit a plan for authorization, before starting the repair. 

40-2.03F(3)  Full Depth Repair
40-2.03F(3)(a) General
Removal of CRCP must be full depth except for portion of reinforcement to remain. Provide continuity of reinforcement. Comply with section 52-6. Submit a plan for authorization, before starting the repair. Do not damage the base, concrete and reinforcement to remain. Place concrete in the removal area. 
40-2.03F(3)(b) Transverse Cracks
Make initial full-depth transverse saw cuts normal to the lane line a distance of 3 feet on each side of the transverse crack.
40-2.03F(3)(c) Longitudinal Cracks
Remove the cracked area normal to the lane line for the full width of the lane a distance of 1 foot beyond the ends of the crack. You may propose alternate limits with your repair plan for authorization.
40-2.03G  Reserved
40-2.04  PAYMENT
Reserved
40-3  RESERVED
40-4  JOINTED PLAIN CONCRETE PAVEMENT
40-4.01  GENERAL
40-4.01A  Summary
Section 40-4 includes specifications for constructing JPCP.
40-4.01B  Definitions
Reserved
40-4.01C  Submittals
40-4.01C(1)  General
Reserved
40-4.01C(2)  Early Age Crack Mitigation System
At least 24 hours before each paving shift, submit the following information as an informational submittal:
1.	Early age stress and strength predictions
2.	Scheduled sawing and curing activities
3.	Contingency plan if cracking occurs

40-4.01C(3)–40-4.01C(8)  Reserved
40-4.01D  Quality Control and Assurance
40-4.01D(1)  General
Reserved
40-4.01D(2)  Quality Control Plan
The QC plan must include a procedure for identifying transverse contraction joint locations relative to the dowel bars longitudinal center and a procedure for consolidating concrete around the dowel bars.
40-4.01D(3)  Early Age Crack Mitigation System
For JPCP, develop and implement a system for predicting stresses and strength during the initial 72 hours after paving. The system must include:
1.	Subscription to a weather service to obtain forecasts for wind speed, ambient temperatures, humidity, and cloud cover
2.	Portable weather station with an anemometer, temperature and humidity sensors, located at the paving site
3.	Early age concrete pavement stress and strength prediction plan 
4.	Analyzing, monitoring, updating, and reporting the system's predictions

40-4.01D(4)–40-4.01D(9)  Reserved
40-4.02  MATERIALS
Reserved
40-4.03  CONSTRUCTION
40-4.03A  General
Transverse contraction joints on a curve must be on a single straight line through the curve's radius point. If transverse joints do not align in a curve, drill a full depth 2” diameter hole under ASTM C 42/C 42M where the joint meets the adjacent slab. Fill the hole with joint filler. If joints are not sealed, avoid joint filler material penetration into the joint.
40-4.03B  Repair and Replacement
If replacing concrete, saw cut and remove to full depth.
Saw cut full slabs at the longitudinal and transverse joints. Saw cut partial slabs at joints and at locations determined by the Engineer. Saw cut must be vertical.
After lifting the slab, paint the cut ends of dowels and tie bars.
Construct transverse and longitudinal construction joints between the new slab and existing concrete. If slabs are constrained at both longitudinal edges by existing pavement, use dowel bars instead of tie bars. For longitudinal joints, offset dowel bar holes from original tie bars by 3 inches. For transverse joints, offset dowel bar holes from the original dowel bar by 3 inches.
Drill and bond bars to the existing concrete. Comply with section 41-10. Clean the faces of joints and underlying base from loose material and contaminants. Coat the faces with a double application of pigmented curing compound under section 28-2.03F. For partial slab replacements, place preformed sponge rubber expansion joint filler at new transverse joints under ASTM D 1752. Place concrete in the removal area.
40-4.03C–40-4.03G  Reserved
40-4.04  PAYMENT
 Reserved
40-5  JOINTED PLAIN CONCRETE PAVEMENT WITH RAPID STRENGTH CONCRETE
Reserved
[bookmark: _GoBack]40-6–40-15  RESERVED
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