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USE WITH 2006 STANDARDS.  Edit in plain language.

Use for individual slab replacement projects where short construction windows (6 to 55 hours) require rapid curing (typically 3 to 24 hours).  Note that rapid strength concrete (RSC) is expensive compared to conventional PCC.

Additional guidance for designing, detailing, and estimating concrete slab replacements can be found in the "Slab Replacement Guidelines" and "Design Tools for Slab & Lane Replacements."

Include SSP 40-026 if JITT is recommended by District Construction.

If underlying base is to be removed identify locations on the plans.

Consider the days needed for Contractor submittal of mix designs and test samples.  METS estimates 60 days before starting work is required.  Use SSP S4-003 for the project's estimate and working days, and edit for these days.

Include SSP 12-220 with damage clause for traffic delays due to late opening of lane closures.

Consider adding SSP 42-050 "Grind Existing Concrete Pavement," if the percentage of slabs to be replaced exceeds 20%, or if smoothness is a possible issue.

If tie bars are to be replaced along longitudinal joints include Standard Plan P1.

If more than 1,300 cubic yards of RSC are to be used, check with District Materials Engineer (DME) regarding Contractor's Quality Control Program (QCP) requirements.

Consult with DME or HQ Pavement Program for pavement studies including deflectometer study, subsurface investigation to assess the condition of the underlying base and subgrade, and structural section design recommendations including recommendations for removal of existing base(s).

Include SSP S5-240 if stockpiling materials is allowed within the State R/W.

Add funds to Supplemental Work for sampling, fabricating and transporting extra samples (Para 171).  Estimate $1,500 and contact DME to verify estimated cost.

Use BEES Item Code:

411105  Individual Slab Replacement (RSC)

If pavement replacement requires dowel bar replacement, include BEES Item Code:

406050  Dowel Bar (Drill and Bond)

10-1.__  INDIVIDUAL SLAB REPLACEMENT
GENERAL

Summary

1.  Edit base materials to match project conditions.

This work includes removing existing concrete pavement and possibly underlying treated base and constructing rapid strength concrete (RSC) pavement.

2
Definitions

early age:  Time less than 10 times the concrete's final set time.

final set time:  Time a specific penetration resistance of 4,000 psi is achieved, determined under ASTM C 403.

individual slab replacement:  Replacement of short segments of single or multiple sequential slabs and possibly underlying base in the same lane to match existing concrete thickness.

opening age:  Time the concrete achieves the specified strength for opening to traffic.

Submittals

3.  Use with Quality Control Program subsection (Paras 17 through 46).

Quality Control Plan

At least 20 days before placing trial slabs, submit a written Quality Control Plan (QCP).  The QCP must detail the methods used to ensure the quality of the work.  You or the Engineer may request a meeting with you, the Quality Control Managers (QCMs), and the Engineer to discuss the QCP.  Allow the Engineer 15 days to accept the QCP.

Mix Design

4
At least 10 days before use in a trial slab, submit a mix design for RSC that includes:

1.
Opening age

2.
Proposed aggregate gradation
3.
Proportions of hydraulic cement and aggregate

4.
Types and amounts of chemical admixtures

5.
Maximum time allowed between batching and placing

6.
Range of ambient temperatures over which the mix design is effective

7.
Final set time

8.
Any special instructions or conditions such as water temperature requirements

5
Submit more than 1 mix design to plan for ambient temperature variations anticipated during RSC placement.  Each mix design must have a maximum ambient temperature range of 18 °F.

6
Submit modulus of rupture development data for each mix design.  You may use modulus of rupture development data from laboratory-prepared samples.  The testing ages for modulus of rupture development data must include 1 hour before opening age, opening age, one hour after opening age, 24 hours, 7 days, and 28 days.

Trial Slab

7
Submit split aggregate samples taken during trial slab construction.

Calibration Testing Certificates of Compliance

8
Submit a Certificate of Compliance under Section 6-1.07, "Certificates of Compliance," of the Standard Specifications with each delivery of aggregate, cement, and admixtures to be used for calibration tests.  Submit certified copies of the weight of each delivery.  The Certificate of Compliance must state the source of materials used for the calibration tests is from the same source to be used in the work.  The Certificate of Compliance must be signed by your authorized representative.

Cement and Admixtures

9.  Do not edit the number of days without approval from your materials laboratory and METS.
At least 45 days before intended use, submit a sample of cement from each proposed lot and samples of proposed admixtures in the quantities ordered by the Engineer.

10
During RSC pavement operations, submit uniformity reports for hydraulic cement at least once every 30 days to the Transportation Laboratory, 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.

Chemical Adhesive (Drill and Bond)

11
At least 7 days before the start of dowel bar (drill and bond) work, submit a copy of the chemical adhesive manufacturer's recommended installation procedure.

Quality Control and Assurance

Pre-operation Conference

12
Meet with the Engineer at a pre-operation conference at a mutually agreed time and place.  Make the arrangements for the conference facility.  Discuss methods of performing the work.

13
Pre-operation conference attendees must sign an attendance sheet provided by the Engineer.  The pre-operation conference must be attended by your:

1.
Project superintendent

2.
Project manager

3.
Quality control manager

4.
Paving foreman

5.
Concrete plant manager

6.
Concrete plant operator

7.
Personnel performing saw cutting and joint sealing

8.
Plant inspector

9.
Paving machine operators

10.
Inspectors

11.
Samplers

12.
Testers

13.
Subcontractor's workers

14
Do not start paving activities including test strips until the listed personnel have attended a pre-operation conference.

15
The purpose of the pre-operation conference is to familiarize personnel with the project's requirements.  Items to be discussed include the processes for:

1.
Production

2.
Transportation

3.
Placement

4.
Replacing pavement

5.
Contingency plan

6.
Sampling

7.
Testing

Paras 16 through 45:  Include if the quantity of RSC is ≥ 1,300 cubic yards and the DME recommends their use.

Quality Control Program

General

16
Establish a quality control program.  The quality control program assures the Engineer that methods and procedures are in place to produce and place individual slab replacement in compliance with the specifications.

17
If the quality control program is not implemented and followed, the Engineer orders individual slab replacement work stopped.

Quality Control Managers

18
For the project, designate a lead QCM and assistant QCMs.

19
The lead QCM administers the quality control plan (QCP).  The lead QCM must hold current American Concrete Institute (ACI) certification as "Concrete Field Testing Technician-Grade I" and "Concrete Laboratory Testing Technician-Grade II."  Assistant QCMs must hold current ACI certification as "Concrete Field Testing Technician-Grade I" and either "Concrete Laboratory Testing Technician-Grade I" or "Concrete Laboratory Testing Technician-Grade II."

20
The QCM responsible for the production period involved must review and sign the sampling, inspection, and test reports before submittal to the Engineer.  At least 1 QCM must be present for:

1.
Each stage of mix design

2.
Trial slab construction

3.
Production and construction of individual slab replacement
4.
Meetings with the Engineer relating to production, placement, or testing.

21
A QCM must not be a member of this project's production or paving crews, an inspector, or a tester.  A QCM must have no duties during the production and placement of individual slab replacement except those specified.

Quality Control Plan

22
The QCP describes the procedures you will use to control the production process including:

1.
Determining if changes to the production process are needed

2.
Procedures for proposing changes

3.
Procedures for implementing changes

23
Do not start individual slab replacement work until the QCP has been accepted by the Engineer.  The Engineer accepts the QCP based the inclusion and adequacy of:

1.
The names and qualifications of the lead Quality Control Manager (QCM) and assistant QCMs.

2.
An outline procedure for the placement and testing of trial slabs

3.
An outline procedure for the production, transportation, and placement of individual slab replacement
4.
An outline procedure for sampling and testing to be performed during and after individual slab replacement construction

5.
A contingency plan for correcting problems in production, transportation, or placement.  Include the quantity and location of standby material in your contingency plan.

6.
Provisions for determining if individual slab replacement must be suspended and temporary roadway pavement structure constructed

7.
Forms to report inspection, sampling, and testing

8.
The location of your quality control testing laboratory and testing equipment during and after paving operations

9.
A list of the testing equipment to be used including date of last calibration

10.
The names and certifications of quality control personnel including those performing sampling and testing

24
At the time of QCP submission, the Department qualifies the quality control samplers and testers through the Independent Assurance Program (IAP) for the sampling and testing they perform.

Quality Control Inspection, Sampling, and Testing

25
Perform quality control sampling, testing, and inspection throughout individual slab replacement production and placement.  Before any sampling and testing, give the Engineer at least 2 business days notice.  Give the Engineer unrestricted access to your quality control inspectors, samplers, testers, and laboratories.  Submit testing results within 15 minutes of testing completion.  Record inspection, sampling, and testing on the forms accepted with the QCP and submit them within 48 hours of completion of each paving shift and within 24 hours of 7-day modulus of rupture tests.

26
Provide a testing laboratory to perform quality control tests.  Maintain sampling and testing equipment in proper working condition.  Perform sampling under California Test 125.

27
Testing laboratories and testing equipment must comply with the Department's Independent Assurance Program.

Paras 28 through 37:  Use (except as instructed) in all projects regardless of whether Quality Control Program subsection (Paras 17 through 46) is used.

Trial Slabs

28
Before starting work on individual slab replacement complete one trial slab for each rapid strength concrete mix design.  Trial slabs demonstrate that you are capable of producing replacement concrete pavement in compliance with the specifications within the specified time periods including delivery, placement, finishing, and curing times, and under similar atmospheric and temperature conditions expected during replacement operations.

29.  Delete if Quality Control Program subsection (Paras 16 through 45) is not used.

During trial slab construction, sample and split the aggregate for gradings, cleanness value, and sand equivalent testing.

30.  Delete if Quality Control Program subsection (Paras 16 through 45) is not used.

Trial slabs must comply with the QCP for individual slab replacement production and placement.  The QCP must detail your intended:

1.
Locations and times

2.
Production procedures

3.
Placement and finishing methods

4.
Sampling methods, sample curing, and sample transportation

5.
Testing and test result reporting

31
The trial slab must be at least 10' x 20'.  The trial slab thickness must be at least 10 inches.  Place trial slabs near the job site at a mutually-agreed location that is neither on the roadway nor within the project limits.

32
Within 20 minutes after rapid strength concrete delivery for trial slabs, fabricate test beams under California Test 524.  Use beams to determine early age and 7-day modulus of rupture values.

33
Cure beams fabricated for early age testing so that the monitored temperatures in the beams and the trial slab are always within 5 °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 ºF.  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.

34
Cure beams fabricated for 7-day testing under California Test 524 except place them into sand at a time that is from 5 to 10 times the final set time, or 24 hours, whichever is earlier.

35
Slabs must have an early age modulus of rupture of not less than 400 psi and a 7-day modulus of rupture of not less than 600 psi.
36.  Check with DME and District/Region Construction to determine if testing equipment is available, otherwise delete.

You may request to use ASTM C 805 or ASTM C 900 to estimate the modulus of rupture of the pavement.  If the Engineer accepts these test methods, but either you or the Engineer later withdraw the request or acceptance, you must use the selected test method until 7 days after you notify the Engineer of withdrawal of the request or 7 days after the Engineer notifies you of withdrawal of acceptance.  During trial slab curing, perform correlation testing to determine the relationship between the modulus of rupture and ASTM C 805 or ASTM C 900 test results that were performed.  Establish the correlation by testing at 4 or more time intervals.  At a minimum, perform tests 1 hour before and 1 hour after the opening age and 2 others within 15 minutes of the opening age.  Calculate modulus of rupture estimates with either a linear, exponential, or logarithmic least squares best-fit equation, whichever provides the best correlation coefficient.

37
Dispose of trial slabs and test specimens for trial slabs under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Production Process Control and Quality Control Testing

38
Contingency plan equipment and personnel must be present at the job site.

39
Provide continuous process control and quality control sampling and testing throughout RSC production and placement.
40
During production of RSC, sample and test aggregates at least once for every 650 cubic yards of RSC produced, but not less than once per placement shift.  Test aggregates for compliance with gradations, cleanness value, and sand equivalent specifications.
41
At least once for every 650 cubic yards of RSC produced, but not less than twice per placement shift, sample and test for:

1.
Yield

2.
Penetration

3.
Air content

4.
Unit weight

42
During placement of RSC, fabricate beams and test for modulus of rupture within the first 30 cubic yards, at least once every 130 cubic yards, and within the final truckload.

43
If the Engineer requests, submit split samples and fabricate test beams for the Engineer's testing.

44
For determining early age modulus of rupture, cure beams under the same conditions as the pavement until 1 hour before testing.  Cure beams fabricated for the 7-day test under California Test 524.  The Engineer uses modulus of rupture test results for accepting or rejecting the replacement pavement and pay factor adjustment for low modulus of rupture.

45
Dispose of materials resulting from the construction of the test beams, temporary roadway structural section, and rejected replacement pavement under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Weighmaster Certificates

46
Weighmaster certificates for RSC, regardless of the proportioning method used, must include the information necessary to trace the manufacturer and the manufacturer's lot number for the cement being used.  If proportioned into fabric containers, the certificates for the cement must contain date of proportioning, location of proportioning, and actual net draft cement weight.  If proportioned at the pour site from a storage silo, the weighmaster certificates must contain date of proportioning, location of proportioning, and the net draft cement weight used in the load.

Engineer's Acceptance for Modulus of Rupture

47
RSC pavement must develop a minimum modulus of rupture of 400 psi before opening to traffic.  RSC pavement must develop a minimum modulus of rupture of 600 psi 7 days after placement.  The Engineer may accept RSC pavement that does not attain the specified moduli of rupture as specified in "Pay Factor Adjustment for Low Modulus of Rupture."  The Engineer determines the modulus of rupture by testing 3 beam specimens under California Test 524 and averaging the results.  You may fabricate beam specimens using an internal vibrator under ASTM C 31.  No single test represents more than that day's production or 130 cubic yards, whichever is less.

48.  If Para 36 is deleted, delete the first sentence.

The Engineer may estimate modulus of rupture at early age using the correlation established during trial slab placement.  Beam specimens for early age must be cured so the temperature in the specimens is within 5 °F of the temperature in the pavement.  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 final set time or 24 hours, whichever is earlier.  Perform the testing to determine modulus of rupture values of the RSC pavement in the presence of the Engineer.

Pay Factor Adjustment for Low Modulus of Rupture

49.  Use if planned replacement thickness is less than 10 inches, otherwise delete.
The Engineer adjusts payment for RSC for modulus of rupture as follows:

1.
Payment for RSC with a modulus of rupture of 400 psi or greater before opening to traffic and 7-day modulus of rupture of 600 psi or greater is not adjusted.

2.
Payment for RSC with a 7-day modulus of rupture less than 500 psi is not adjusted and no payment is made.  Remove this RSC and replace it at your expense with RSC that complies with the specifications.

3.
Payment for RSC with a modulus of rupture less than 300 psi before opening to traffic is not adjusted and no payment is made.  Remove this RSC and replace it at your expense with RSC that complies with the specifications.

4.
Payment for RSC with a modulus of rupture of 300 psi or greater before opening to traffic and a 7-day modulus of rupture greater than or equal to 500 psi is reduced by the percentage in the pay table for the quantity represented by the tests.

	Percentage Pay Table

	Modulus of Rupture (psi) at opening to traffic
	7-Day Modulus of Rupture (psi)

	
	Greater than or

equal to 600
	Less than 600 and greater

than or equal to 550
	Less than 550 and greater

than or equal to 500

	Greater than or equal to 400
	100%
	95%
	90%

	Less than 400 and greater than

or equal to 350
	95%
	95%
	90%

	Less than 350 and greater than

or equal to 300
	80%a
	80%a
	80%a

	a
	The Engineer rejects any RSC area that develops 1 or more transverse cracks within 21 days after placement.  Remove this RSC at your expense and replace it with RSC that complies with the specifications.  A transverse crack is a crack running from one longitudinal edge of the panel to the other.


50.  Delete if paragraph 49 is used.
The Engineer adjusts payment for RSC for low modulus of rupture tests as follows:

1.
RSC with modulus of rupture of 333 psi or greater before the lane is opened to the traffic and 7-day modulus of rupture of 600 psi or greater is not adjusted.

2.
Payment for RSC with a 7-day modulus of rupture of less than 500 psi is not adjusted and no payment is made.  Remove this RSC and replace it at your expense with RSC that complies with the specifications.

3.
Payment for RSC with modulus of rupture of less than 260 psi before opening to traffic is not adjusted and no payment is made.  Remove this RSC and replace it at your expense with RSC that complies with the specifications.

4.
Payment for RSC with modulus of rupture of 260 psi or greater before opening to traffic and a 7-day modulus of rupture greater than or equal to 500 psi will be reduced by the percentage in the pay table for the quantity represented by the tests.

	Percentage Pay Table

	Modulus of Rupture (psi) at opening to traffic
	7-Day Modulus of Rupture (psi)

	
	Greater than or

equal to 600
	Less than 600 and greater

than or equal to 550
	Less than 550 and greater

than or equal to 500

	Greater than or equal to 333
	100%
	95%
	90%

	Less than 333 and greater than

or equal to 290
	95%
	95%
	90%

	Less than 290 and greater than

or equal to 260
	80%a
	80%a
	80%a

	Note:

	a
	The Engineer rejects any RSC area that develops 1 or more transverse cracks within 21 days after placement.  Remove this RSC at your expense and replace it with RSC that complies with the specifications.  A transverse crack is a crack running from one longitudinal edge of the panel to the other.


MATERIALS

Temporary Roadway Pavement Structure
Aggregate Base

51
Aggregate base for temporary roadway pavement structure must be produced from any combination of broken stone, crushed gravel, natural rough-surfaced gravel, reclaimed concrete and sand.  Grading of aggregate base must comply with the 3/4-inch maximum grading specified in Section 26-1.02A, "Class 2 Aggregate Base," of the Standard Specifications.

Hot Mix Asphalt

52
For hot mix asphalt:

1.
Choose the 3/8-inch or 1/2-inch HMA Type A or Type B aggregate gradation under Section 39-1.02E, "Aggregate," of the Standard Specifications.

2.
Minimum asphalt binder content must be 6.8 percent for 3/8-inch aggregate gradation and 6.0 percent for 1/2-inch aggregate gradation.

3.
Choose asphalt binder Grade PG 64-10, PG 64-16, or PG 70-10 under Section 92, "Asphalts," of the Standard Specifications.

Bond Breaker

53
Bond breaker must be one of the following:

1.
White curing paper under ASTM C 171

2.
White opaque polyethylene film under ASTM C 171, except that the minimum thickness must be 6 mils

3.
Paving asphalt, Grade PG 64-10, under Section 92, "Asphalts," of the Standard Specifications

4.
Curing compound (5) under Section 90-7.01b, "Curing Compound Method," of the Standard Specifications

Rapid Strength Concrete

54
RSC must comply with one of the following:

1.
Concrete complying with Section 90 "Portland Cement Concrete", except you may use Type III portland cement.

2.
Concrete complying with section 90 "Portland Cement Concrete," except:
2.1.
You may use any cement that complies with the definition of hydraulic cement or blended hydraulic cement in ASTM C 219 and the requirements shown in the following table:
	Hydraulic Cement

	Test Description
	Test Method
	Requirementb

	Contraction in air
	California Test 527,W/C Ratio = 0.39 ±0.010
	0.053 %, max.

	Mortar expansion in water
	ASTM C 1038
	0.04 %, max.

	Soluble chloridea
	California Test 422
	0.05 %, max.

	Soluble sulfatesa
	California Test 417
	0.30 %, max.

	Thermal stability
	California Test 553
	90 %, min.

	Compressive strength @ 3 days
	ASTM C 109
	2,500 psi

	Note:

	a Perform test on a cube specimen fabricated under ASTM C 109.  Cure the specimen at least 14 days and then pulverized to 100 percent passing the No. 50 sieve.

b If you use chemical admixtures, include them when testing.


2.2.
You may use citric acid or borax if you submit a written request from the cement manufacturer and a test sample.

55
Supplementary cementitous material is not required in RSC.

56
Choose the combined aggregate grading for RSC from either the 1-1/2 inch maximum or the 1-inch maximum combined grading as specified in Section 90-3.04, "Combined Aggregate Gradings," of the Standard Specifications.

57
You may use Type C accelerating or Type E accelerating and water reducing chemical admixtures as specified in Section 90-4, "Admixtures," of the Standard Specifications.  The requirement for air entrainment of concrete in freeze-thaw areas only applies when portland cement is used.
Paras 58 and 59. Delete if dowel bars are not to be installed during slab replacement.

Dowel Bar
58
Dowel bars must comply with Section 40-2.03, "Dowel Bars," of the Standard Specifications.

59

Chemical adhesive for drilling and bonding dowel bars must comply with Section 40-2.05, "Chemical Adhesive," of the Standard Specifications.

CONSTRUCTION

Paras 60 through 67:  Delete references to base material if no base is to be removed.

Removing Existing Pavement and Base Materials

60
The Engineer determines the exact limits of individual slab replacement.

61
Remove existing concrete pavement and underlying base material and replace it with base material and concrete pavement within the same work period.  If you remove existing pavement or base materials and you are unable to construct, finish, and cure concrete pavement before the specified traffic opening time, construct a temporary roadway pavement structure.
62
Saw cut the outline of concrete pavement to be removed with a power-driven saw except where adjacent to an asphalt concrete shoulder.  Do not saw cut within concrete pavement slabs more than 2 days before concrete pavement slab removal.  If you saw cut in work shifts that are before the actual removal work shift, do not make saw cuts parallel or diagonal to the traveled way.  Saw cut so that traffic will not dislodge any pieces or segments.

63.  Delete if no tie bars or dowel bars are present in existing pavement.  Otherwise, edit to what is present.

Saw through tie bars and dowel bars before concrete pavement slab removal.

64.  Delete if impact methods (e.g., impact hammers or other destructive removal methods) may be used to remove concrete.

Remove concrete pavement by non-impacting methods.  Remove each pavement panel in 1 or more pieces without disturbing or damaging the underlying base.
65
Pavement and base removal must be performed without damage to pavement and base to remain in place.

66.  Delete if impacting equipment is not allowed.

Inside the sawed outline, do not impact the surface within 18 inches of pavement to remain in place.  Remove pavement and base without damage to pavement or base remaining in place.

67
Dispose of removed materials under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

68.  Delete if no base material is to be removed.

After removing pavement and base to the required depth, grade to a uniform plane.  Water and compact the material remaining in place to a firm and stable base.  The finished surface of the remaining material must not extend above the grade established by the Engineer.  At your expense, fill areas that were over-excavated during base removal with replacement material in the same operation as the base replacement.

Temporary Roadway Pavement Structure
69
Place hot mix asphalt and aggregate base where existing pavement is replaced for construction of a temporary roadway structural section.  The quantity must be equal to the quantity of pavement removed during the work shift.  If you place temporary roadway structural section, it must be maintained and later removed as the first order of work when individual slab replacement activities resume.  The temporary roadway structural section must consist of 3-1/2 inch thick hot mix asphalt over aggregate base.  RSC not conforming to the specifications may be used for temporary roadway pavement structure with the Engineer's approval.

70
Spread and compact aggregate base and hot mix asphalt by methods that produce a well-compacted, uniform base, with a surface of uniform smoothness, texture and density.  Surfaces must be free from pockets of coarse or fine material.  You may spread aggregate base and hot mix asphalt each in one layer.  The finished surface of hot mix asphalt must not vary more than 0.05 foot from the lower edge of a 12-foot long straightedge placed parallel with the centerline and must match the elevation of existing concrete pavement along the joints between the existing pavement and temporary surfacing.

71
After removing temporary roadway structural section, you may stockpile removed aggregate base at the project site and reuse it for temporary roadway structural sections.  When no longer required, dispose of standby material or stockpiled material for temporary roadway structural sections under Section 7-1.13, "Disposal of Material Outside the Highway Right of Way," of the Standard Specifications.

Rapid Strength Concrete

General

72
Concrete pavement penetration specified in Section 90-6.06, "Amount of Water and Penetration," of the Standard Specifications does not apply to RSC.

73
RSC must develop the specified opening age and 7-day modulus of rupture strengths.

Proportioning

74
Weighing, measuring, and metering devices used for proportioning materials must comply with Section 9-1.01, "Measurement of Quantities," of the Standard Specifications.
75.  Delete item 4 if paras 90 through 119 are deleted (volumetric proportioning.)

For batches with a volume of 1 cubic yard or more, proportioning must comply with one of the following methods:

1.
Batch the ingredients at a central batch plant and charge them into a mixer truck for transportation to the pour site.  Proportion ingredients under Section 90-5, "Proportioning," of the Standard Specifications.

2.
Batch the ingredients except the cement at a central batch plant and charge them into a mixer truck for transportation to a cement silo and weigh system, which must proportion cement for charging into the mixer truck.

3.
Batch ingredients except the cement at a central batch plant and charge them into a mixer truck for transportation 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.

4.
Proportioned cement, water, and aggregate volumetrically.

76
For central batch plants, indicators for weighing and measuring systems such as over and under dials must be grouped so that each indicator's smallest increment can be accurately read from the control point of the proportioning operation.  In addition, indicators for weighing and measuring cement batched from a remote weighing system must be placed so that each indicator can be accurately read from the control point of the proportioning operation.
77
Weighing equipment must be insulated from other equipment's vibration or movement.  When the plant is operating, each draft's material weight must not vary from the designated weight by more than the specified tolerances.  Each scale graduation must be 0.001 of the usable scale capacity.

78
Aggregate must be weighed cumulatively.  Equipment for weighing aggregate must have a zero tolerance of ±0.5 percent of the aggregate's designated total batch weight.  Equipment for the separate weighing of the cement must have a zero tolerance of ±0.5 percent of the cement's designated individual batch draft.  Equipment for measuring water must have a zero tolerance of ±0.5 percent of the water's designated weight or volume.

79
The weight indicated for any individual batch of material must not vary from the preselected scale setting by more than:

	Batch Weight Tolerances

	Material
	Tolerance

	Aggregate
	±1.0 percent of designated batch weight

	Cement
	±0.5 percent of designated batch weight

	Water
	±1.5 percent of designated batch weight or volume


80
Proportioning consists of dividing the aggregate into the specified sizes and storing them in separate bins, and then combining the aggregate with cement and water.  Proportion dry ingredients by weight.  Proportion liquid ingredients by weight or volume.

81
Handle and store aggregates under Section 90-5.01, "Storage of Aggregates," of the Standard Specifications.  Proportion liquid admixtures under Section 90-4.10, "Proportioning and Dispensing Liquid Admixtures," of the Standard Specifications.

82
Control aggregate discharged from several bins with gates or mechanical conveyors.  The means of discharge from the bins and from the weigh hopper must be interlocked so that no more than 1 bin can discharge at a time, and the weigh hopper cannot be discharged until the required quantity from each of the bins has been deposited in the weigh hopper.

83
At the time of batching, dry and drain aggregates to a stable moisture content.  Do not proportion aggregates with visible separation of water from the aggregate during proportioning.  At the time of batching, the free moisture content of fine aggregate must not exceed 8 percent of its saturated, surface-dry weight.

84
If the proportioning plant has separate supplies of the same size group of aggregate with different moisture content, specific gravity, or surface characteristics affecting workability, exhaust 1 supply before using another supply.

85
Keep cement separated from the aggregate until discharged into the mixer.  When discharged into the mixer, cement must be free of lumps and clods.  Before reuse, clean fabric containers used for transportation or proportioning of cement.

86
Weigh systems for proportioning aggregate and cement must be individual and distinct from other weigh systems.  Each weigh system must have a hopper, a lever system, and an indicator.

87
When ordered by the Engineer, determine the gross weight and tare weight of truck mixers on scales designated by the Engineer.

88
Install and maintain in operating condition an electrically actuated moisture meter.  The meter must indicate on a readily visible scale the changes in the fine aggregate moisture content as it is batched.  The meter must have a sensitivity of 0.5 percent by weight of the fine aggregate.

89
Obtain the Engineer's acceptance before mixing water into the concrete during hauling or after arrival at the delivery point.  If the Engineer accepts additional water be incorporated into the concrete, the drum must revolve not less than 30 revolutions at mixing speed after the water is added and before starting discharge.  Measure water added to the truck mixer at the job site through a meter in compliance with Section 9-1.01, "Measurement of Quantities," of the Standard Specifications.

Paras 90 through 119:  Delete when "Volumetric Proportioning" is not an option on the project.  Discuss with District or Headquarters Weights and Measures Coordinator.

Volumetric Proportioning

90
You may choose to proportion RSC by volume.

91
Handle and store aggregates under Section 90-5.01, "Storage of Aggregates," of the Standard Specifications.  Proportion liquid admixtures under Section 90-4.10, "Proportioning and Dispensing Liquid Admixtures," of the Standard Specifications.

92
Batch-mixer trucks must proportion cement, water, aggregate, and additives by volume.  Aggregate feeders must be connected directly to the drive on the cement vane feeder.  The cement feed rate must be tied directly to the feed rate for the aggregate and other ingredients.  Only change the ratio of cement to aggregate by changing the gate opening for the aggregate feed.  The drive shaft of the aggregate feeder must have a revolution counter reading to the nearest full or partial revolution of the aggregate delivery belt.

93
Proportion aggregate with a belt feeder operated with an adjustable cutoff gate delineated to the nearest quarter increment.  The gate opening height must be readily determinable.  Proportion cement by any method that complies with the accuracy tolerance specifications in Section 90-5.02, "Proportioning Devices," of the Standard Specifications.  Proportion water with a meter under Section 9-1.01, "Measurement and Payment," of the Standard Specifications.

94
Calibrate the cutoff gate for each batch-mixer truck used and for each aggregate source.  Calibrate batch-mixer trucks at 3 different aggregate gate settings that are commensurate with production needs.  Perform at least 2 calibration runs for each aggregate gate.

95
Individual aggregate delivery rate check-runs must not deviate more than 1.0 percent from the mathematical average of all runs for the same gate and aggregate type.  Each test run must be at least 1,000 pounds.

96
At the time of batching, dry and drain aggregates to a stable moisture content.  Do not proportion aggregates with visible separation of water from the aggregate during proportioning.  At the time of batching, the free moisture content of fine aggregate must not exceed 8 percent of its saturated, surface-dry weight.

97
If the proportioning plant has separate supplies of the same size group of aggregate with different moisture content, specific gravity, or surface characteristics affecting workability, exhaust 1 supply before using another supply.

98
Cover rotating and reciprocating equipment on batch-mixer trucks with metal guards.

99
Individual cement delivery rate check-runs must not deviate more than 1.0 percent of the mathematical average of 3 runs of at least 1,000 pounds each.

100
When the water meter operates from 50 to 100 percent of production capacity, the indicated weight of water delivered must not differ from the actual weight delivered by more than 1.5 percent for each of 2 runs of 300 gallons.  Calibrate the water meter under California Test 109.  The water meter must be equipped with a resettable totalizer and display the operating rate.

101
Conduct calibration tests for aggregate, cement, and water proportioning devices with a platform scale located at the calibration site.  Platform scales for weighing test-run calibration material must have a maximum capacity of 2.75 tons with maximum graduations of 1 pound.  Error test the platform scale within 8 hours of calibrating the batch-mixer truck proportioning devices.  Perform error-testing with test weights under California Test 109.  Furnish a witness scale that is within 2 graduations of the test weight load.  The witness scale must be available for use at the production site throughout the production period.  Equipment needed for the calibration of proportioning systems must remain available at the production site throughout the production period.

102
The batch-mixer truck must be equipped so that accuracy checks can be made.  Recalibrate proportioning devices every 30 days after production starts or when you change the source or type of any ingredient.

103
A spot calibration is calibration of the cement proportioning system only.  Perform a 2-run spot calibration each time 55 tons of cement passes through the batch-mixer truck.  If the spot calibration shows the cement proportioning system does not comply with the specifications, complete a full calibration of the cement proportioning system before you resume production.

104
Proportion liquid admixtures with a meter.

105
Locate cement storage immediately before the cement feeder.  Equip the system with a device that automatically shuts down power to the cement feeder and aggregate belt feeder when the cement storage level is less than 20 percent of the total volume.

106
Submit aggregate moisture determinations, made under California Test 223, at least every 2 hours during proportioning and mixing operations.  Record moisture determinations and submit them at the end of each production shift.

107
Equip each aggregate bin with a device that automatically shuts down the power to the cement feeder and the aggregate belt feeder when the aggregate discharge rate is less than 95 percent of the scheduled discharge rate.

108
Proportioning device indicators must be in working order before starting proportioning and mixing operations and must be visible when standing near the batch-mixer truck.

109
Identifying numbers of batch-mixer trucks must be at least 3 inches in height, and be located on the front and rear of the vehicles.

110
Mix volumetric proportioned RSC in a mechanically operated mixer.  You may use auger-type mixers.  Operate mixers uniformly at the mixing speed recommended by the manufacturer.  Do not use mixers that have an accumulation of hard concrete or mortar.

111
Do not mix more material than will permit complete mixing.  Reduce the volume of material in the mixer if complete mixing is not achieved.  Continue mixing until a homogeneous mixture is produced at discharge.  Do not add water to the RSC after discharge.

112
Do not use equipment with components made of aluminum or magnesium alloys that may have contact with plastic concrete during mixing or transporting of RSC.

113
The Engineer determines uniformity of concrete mixtures by differences in penetration measurements made under California Test 533.  Differences in penetration are determined by comparing penetration tests on 2 samples of mixed concrete from the same batch or truck mixer load.  The differences must not exceed 5/8 inch.  Submit samples of freshly mixed concrete.  Sampling facilities must be safe, accessible, clean, and produce a sample that is representative of production.  Sampling devices and sampling methods must comply with California Test 125.

114
Do not use ice to cool RSC directly.  If ice is used to cool water used in the mix, it must be melted before entering the mixer.

115
When proportioning and charging cement into the mixer, prevent variance of the required quantity by conditions such as wind or accumulation on equipment.

116
Each mixer must have metal plates that provide the following information:

1.
Designed usage

2.
Manufacturer's guaranteed mixed concrete volumetric capacity

3.
Rotation speed

117
The device controlling the proportioning of cement, aggregate, and water must produce production data.  The production data must be captured at 15-minute intervals throughout daily production.  Each capture of production data represents production activity at that time and is not a summation of data.  The amount of material represented by each production capture is the amount produced in the period from 7.5 minutes before to 7.5 minutes after the capture time.  The daily production data must be submitted in electronic or printed media at the end of each production shift.  The reported data must be in the order including data titles as follows:

1.
Weight of cement per revolution count

2.
Weight of each aggregate size per revolution count

3.
Gate openings for each used aggregate size

4.
Weight of water added to the concrete per revolution count

5.
Moisture content of each used aggregate size

6.
Individual volume of other admixtures per revolution count

7.
Time of day

8.
Day of week

9.
Production start and stop times

10.
Batch-mixer truck identification

11.
Name of supplier

12.
Specific type of concrete being produced

13.
Source of the individual aggregate sizes

14.
Source, brand, and type of cement

15.
Source, brand and type of individual admixtures

16.
Name and signature of operator

118
You may input production data by hand into a pre-printed form or it may be captured and printed by the proportioning device. Present electronic media containing recorded production data in a tab delimited format on a CD or DVD. Each capture of production data must be followed by a line feed carriage-return with sufficient fields for the specified data.
Delete Paras 119 and 120 if no base material is to be removed and delete heading.

Base Replacement Layer

119
Replace removed base materials with RSC in a separate and distinct operation from replacing concrete pavement.

120
Finish the replacement base layer to the grade of the original base layer.  Do not texture the surface.  Finish to a smooth surface, free of projections such as mortar ridges, voids, and porous areas.

Bond Breaker

121
Place bond breaker between replacement pavement and existing lean concrete base, cement treated base, or new base replacement layer.

122
If you use curing paper or polyethylene film, place it in a wrinkle free manner.  Overlap adjacent sheets a minimum of 6 inches in the same direction as the concrete pour.

123
If you use curing compound or paving asphalt, before application remove foreign and loose materials remaining from slab removal.

124
If you use paving asphalt, do not add water before applying asphalt to the base surface.  Apply the paving asphalt in one even application at a rate from 0.02 to 0.10 gallon per square yard over the entire base surface area.  Do not place concrete pavement until the paving asphalt has cured.

125
If you use curing compound, apply it in 2 separate applications.  Apply each application evenly at a rate from 0.07 to 0.11 gallon per square yard over the entire base surface area.

Spreading, Compacting, and Shaping

126
The specifications for pavement thickness in Section 40, "Concrete Pavement," of the Standard Specifications do not apply.

127
You may use metal or wood side forms.  Wood side forms must not be less than 1-1/2 inches thick.  Side forms must be of sufficient rigidity, both in the form and in the connection with adjoining forms, that movement will not occur under forces from subgrading and paving equipment or from the pressure of concrete.

128
Side forms must remain in place until the pavement edge no longer requires the protection of forms.  Clean and oil side forms before each use.

129
After you deposit the RSC on the subgrade, consolidate RSC with high-frequency internal vibrators.  Consolidate adjacent to forms and across the full paving width.  Place RSC as nearly as possible to its final position.  Do not use vibrators for extensive shifting of RSC.

130
Spread and shape RSC with powered finishing machines supplemented by hand finishing.

131
After you mix and place RSC, do not add water to the surface to facilitate finishing.  Use surface finishing additives as recommended by the manufacturer of the cement after their use is approved by the Engineer.

Joints

132
Before placing 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 and extend the excavation's full depth.  Place the top of the joint filler flush with the top of the pavement.  Secure joint filler to the joint face of the existing pavement to prevent the joint filler from moving during the placement of RSC.

133
Construct transverse contraction joints in pavement widenings to match the spacing and skew of the contraction joints in the adjacent existing pavement.  Where the existing transverse joint spacing in an adjacent lane exceeds 15 feet, construct an additional transverse contraction joint midway between the existing joints.  Complete sawing of contraction joints within 2 hours of completion of final finishing.  Cut contraction joints a minimum 1/3 the depth of the slab.

Paras 134 and 135:  Delete if dowel bars are not to be installed during slab replacement.

Dowel Bar (Drill and Bond)

134
Drill dowel bars and bond with chemical adhesive.

135
Clean drilled holes in compliance with the chemical adhesive manufacturer's instructions.  Holes must be dry at the time of placing the chemical adhesive and dowel bars.  Immediately after inserting the dowel bars into the chemical adhesive, support the dowel bars to prevent movement during curing.  Leave the supported dowel bars undisturbed until chemical adhesive has cured a minimum time instructed by the manufacturer.  If the Engineer rejects dowel bars, drill new holes adjacent to the rejected holes, place new dowel bars, and securely bond to the concrete.

Final Finishing

136
If the Engineer determines by visual inspection the final texturing may not comply with the specifications for coefficient of friction, the Engineer tests to determine coefficient of friction.  Open the pavement to traffic and allow 5 days after concrete placement for the Department to test for coefficient of friction.  If pavement does not comply with the specifications for coefficient of friction, groove or grind the pavement under Section 42, "Groove and Grind Pavement," of the Standard Specifications.  Perform grooving or grinding before the installation of any required joint seal or edge drains adjacent to the areas to be grooved or ground.

137
The Engineer tests for smoothness using a 12-foot straightedge placed parallel with and perpendicular to the centerline.  Straightedge smoothness specifications do not apply to the pavement surface placed within 12 inches of existing concrete pavement except you must place a straightedge longitudinally with the midpoint coincident with the transverse construction joint.  The concrete pavement surface must be within 0.02 foot of the straightedge's lower edge.  Correct pavement at contact joints not in compliance with straightedge smoothness specifications within 48 hours by grinding.

Curing Method

138
Use the curing method recommended by the manufacturer of the cement for replacement pavement.

Use either Para 139 or 140.  Include SSP 84-050 Thermoplastic Traffic Stripe and Pavement Marking, SSP 84-100 Paint Traffic Stripe and Pavement Marking and SSP 85-010 Pavement Markers and applicable contract items for new delineation, if Para 140 is used.

Replace Existing Pavement Delineation

139
Replace any existing pavement delineation removed, obliterated, or damaged by the work involved in replacing concrete pavement.  Comply with the specifications for new delineation.

Replace Existing Pavement Delineation

140.  Use only if there are no continuous lengths of removal or obliteration of existing pavement delineation of more than 20 yards.  Use the full compensation clause (Para 144).

Replace any existing pavement delineation removed, obliterated, or damaged by the work involved in replacing concrete pavement.  Install replacement delineation at existing or new locations.  Replacement delineation must comply with the design of the existing delineation and be equal to the best portions of the existing delineation.  Comply with the specifications for new delineation.

MEASUREMENT AND PAYMENT

141
Individual slab replacement is measured and paid for in the same manner specified for concrete pavement in Sections 40-4.01, "Measurement," and 40-4.02, "Payment," of the Standard Specifications.

142
The Engineer adjusts payment for individual slab replacement in compliance with "Pay Factor Adjustment for Low Modulus of Rupture."

143.  Delete "and prepaving meeting" if a Quality Control Program is not specified.

Full compensation for the pre-operation conference and the prepaving meeting is included in the contract price paid per cubic yard for individual slab replacement and no additional compensation will be allowed therefor.

144.  Delete "and underlying base" if no base is to be removed.  Delete "for furnishing and applying replacement pavement delineation" if Para 140 is used.  Use "and quality control program," if Quality Control Program (Paras 16 through 45) is included.

Full compensation for removing and disposing of existing pavement and underlying base, constructing trial slabs, furnishing and placing bond breaker, and joint filler, furnishing and placing reinforcing steel as shown on the plans, furnishing and disposing of standby materials for temporary roadway structural section, constructing, maintaining, removing, and disposing of temporary roadway structural section, work involved in determining the modulus of rupture of RSC pavement, furnishing and applying replacement pavement delineation, and quality control program, are included in the contract price paid per cubic yard for individual slab replacement and no additional compensation will be allowed therefor.

145.  Delete if dowel bars are not used on the project.

The contract unit price paid for dowel bar (drill and bond) includes full compensation for furnishing all labor, materials, tools, equipment, and incidentals and for doing all the work involved in drilling holes, placing epoxy-coated dowel bars, and bonding the dowel bars with chemical adhesive, complete in place, as shown on the plans, as specified in the Standard Specifications and these special provisions, and as directed by the Engineer.

146.  Use if volumetric proportioning is allowed on the project.

If calibration of volumetric batch-trucks is performed more than 100 miles from the project limits, payment for individual slab replacement is reduced by $1,000 per calibration session.

147
If RSC does not conform to the mix design requirements or the specifications, the Engineer orders you to provide extra samples and testing.  The Engineer determines the costs for sampling, fabricating, transporting, and testing extra samples under Section 4-1.03D, "Extra Work," of the Standard Specifications.  If the extra samples do not comply with the specifications, these costs are at your expense.  If the extra samples comply with the specifications, the Engineer pays you for these costs.
