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Section 28-3. Use to match an existing pavement structure and where reduced cure times are desired.

Replace "Reserved" in section 28-3 of the RSS for section 28 with:
28-3.01  GENERAL
28-3.01A  Summary
1
Section 28-3 includes specifications for constructing rapid strength concrete base (RSCB).
28-3.01B  Definitions
2
final set time: Elapsed time after initial contact of cement and water required for the mortar sieved from the concrete to reach a penetration resistance of 4,000 psi determined under ASTM C 403.
early age: Any age less than 10 times the RSCB final set time.
opening age: Age at which the RSCB achieves the specified strength for opening to traffic, including construction traffic.
28-3.03C  Submittals
3
At least 10 days before placing RSCB, submit a mix design 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.	Final set time
7.	Any special instructions or conditions such as water temperature requirements

4. Use on projects with a quantity of ≥ 300 cu yd of RSCB and the DME recommends the use of a test strip.
Submit aggregate samples split from samples taken during test strip construction.
5
At least 45 days before placing RSCB, submit a sample of cement from each proposed lot and samples of proposed admixtures in the quantities ordered.
6
During RSCB activities, 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.
7. Use on projects with a quantity greater than 300 cu yd of RSCB and the DME recommends the use of QC plan.
At least 20 days before placing RSCB, submit a QC plan.
[bookmark: _Toc311465731]28-3.01D  Quality Control and Assurance
28-3.01D(1)  General
[bookmark: _Toc311465732]8
Schedule a preoperation conference at a mutually agreed time and place to meet with the Engineer. Make arrangements for the conference facility. Discuss the project specifications and methods of performing each item of work. Items discussed must include the processes for:
1.	Production
2.	Transportation
3.	Placement
4.	QC plan, if required
5.	Contingency plan
6.	QC sampling and testing
7.	Acceptance criteria

9
If QC or acceptance testing indicate non-compliance, stop RSCB placement and before resuming activities:
1.	Inform the Engineer of the adjustments you will make
2.	Reprocess, remedy, or replace the noncompliant RSCB until it complies with specifications
3.	Construct a new test strip of RSCB with proposed adjustments demonstrating ability to comply with the specifications
4.	Obtain authorization

10
Beams for modulus of rupture testing must be fabricated and tested under California Test 524. The beams may be fabricated using an internal vibrator under ASTM C 31. For each test, 3 beam specimens must be fabricated and the test results averaged. No single test represents more than that day's production or 130 cu yd, whichever is less.
11
For early age testing, beams must be cured so the monitored temperatures in the beams and the test strip are always within 5 degrees F. The internal temperatures of the RSCB and early age beams must be monitored and recorded at intervals of at least 5 minutes. Thermocouples or thermistors connected to strip-chart recorders or digital data loggers must be installed to monitor the temperatures. Temperature recording devices must be accurate to within ±2 degrees F. Until early age testing is completed, internal temperatures must be measured at 1 inch from the top, 1 inch from the bottom, and no closer than 3 inches from any edge.
12
For other age testing, beams must be cured under California Test 524 except beams must be placed into sand at a time that is from 5 to 10 times the final set time, or 24 hours, whichever is earlier.
13. Use pars. 13–28 if the quantity of RSCB is greater than 300 cu yd and recommended by the DME.
Preoperation conference attendees must sign an attendance sheet provided by the Engineer. The preoperation conference must be attended by your:
1.	Project superintendent
2.	Project manager
3.	QC manager
4.	RSCB placement foreman
5.	RSCB plant manager
6.	RSCB plant operator
7.	Plant inspector
8.	RSCB placement machine operators
9.	Inspectors
10.	Samplers
11.	Testers
12.	Subcontractor's workers

14
Do not start RSCB placement activities until the listed personnel have attended the preoperation conference.
28-3.01D(2) Quality Control Managers
15
Designate a lead QC manager to administer the QC plan and assistant QC managers. The lead QC manager must hold current American Concrete Institute (ACI) certification as a "Concrete Field Testing Technician-Grade I" and a "Concrete Laboratory Testing Technician-Grade II." Assistant QC managers must hold current ACI certification as a "Concrete Field Testing Technician-Grade I" and either a "Concrete Laboratory Testing Technician-Grade I" or a "Concrete Laboratory Testing Technician-Grade II." The Department qualifies the QC samplers and testers through the Independent Assurance Program (IAP) for the sampling and testing they perform.
16
The QC manager must not be a member of this project's production or placement crews, an inspector, or a tester. A QC manager must have no duties during the production and placement of RSCB except those specified.
17
The QC manager responsible for the production period involved must review and sign the sampling, inspection, and test reports before submittal. At least 1 QC manager must be present for:
1.	Each stage of mix design
2.	Test strip placement
3.	Production and construction of RSCB
4.	Meetings with the Engineer relating to production, placement, or testing

28-3.01D(3)  Quality Control Plan
18
The QC plan must comply with section 40-1.01D(4) except do not address bar reinforcement, dowel bars, and tie bars.,
[bookmark: _Toc311465734]28-3.01D(4)  Test Strip
19
Before starting work on RSCB, complete a test strip. The test strip must demonstrate that you are capable of producing RSCB 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 placement operations.
20
Construct test strips using the authorized mix design. Do not construct a test strip until the QC plan is authorized and until designated personnel have attended a pre-operation conference.
21
Test strip must be at least 100 feet long and the width and depth dimensions shown.
22
Place the test strip at an agreed upon location near the job site. You may use the test strip in the work if it is placed where it will not be covered during the evaluation period. Do not use test strips in the work unless authorized.
23
Within 20 minutes after RSCB delivery for the test strip, fabricate test beams. Use the beams to determine modulus of rupture values.
24
The test strip must have an opening age modulus of rupture of not less than 400 psi and a 7-day modulus of rupture of not less than 600 psi.
25
After test strip evaluation, dispose of test strip test beams. If the test strip is not used in the work, remove the test strip.
28-3.01D(5)  Quality Control Testing
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.
28
Perform quality control sampling, testing, and inspection throughout RSCB production and placement. Notify the Engineer at least 2 business days before any sampling and testing. Submit testing results within 15 minutes of testing completion. Record inspection, sampling, and testing on the forms accepted with the QC plan and submit them within 48 hours of completion of each day of production and within 24 hours of 7-day modulus of rupture tests. Perform testing and sampling for the quality characteristics shown in the following table:
	Quality Control Requirements

	Quality characteristic
	Test method
	Minimum sampling and testing frequency

	Cleanness value
	California Test 227
	1 per 650 cu yd but not less than 1 per day of production

	Sand equivalent
	California Test 217
	1 per 650 cu yd but not less than 1 per day of production

	Aggregate gradation
	California Test 202
	1 per 650 cu yd but not less than 1 per day of production

	Air contenta
	California Test 504
	1 per 130 cu yd but not less than twice per day of production 

	Yield
	California Test 518
	2 per day of production

	Penetration
	California Test 533 
	1 per 2 hours of production

	Unit weight
	California Test 518
	2 per day of production

	Moistureb
	California Test 223 or 226
	1 per day of production

	aTesting required in freeze-thaw areas only.
bCalibrate moisture meter weekly



29
During placement of RSCB, fabricate beams and test modulus of rupture for opening age and 7 days within the first 30 cu yd, at least once every 130 cu yd, and within the final truckload. Opening age tests must be performed in the presence of the Engineer.
30
RSCB must have an opening age modulus of rupture of not less than 400 psi and a 7-day modulus of rupture of not less than 600 psi.
[bookmark: _Toc311465735]28-3.01D(6)  Acceptance Criteria
31
RSCB acceptance is based on 7-day modulus of rupture.
32
RSCB must develop a minimum modulus of rupture of 600 psi after 7 days from placement.
[bookmark: _Toc311465736]28-3.02  MATERIALS
[bookmark: _Toc311465737]28-3.02A  General
33
Not Used
[bookmark: _Toc311465738]28-3.02B  Rapid Strength Concrete Base
34
Concrete for RSCB must be RSC.
35
For batches with a volume of 1 cu yd or more, 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.
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 use a platform scale. The platform scale must have a maximum capacity of 2.75 tons with a maximum graduation size of 1 lb.  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 RSCB being produced.
4.	Proportion cement, water, and aggregate volumetrically.

36
For the combined aggregate grading, the difference between the percent passing the 3/8-inch sieve and the percent passing the No. 8 sieve must be at least 16 percent of the total aggregate.
37
You may use Type C accelerating and Type E accelerating and water reducing chemical admixtures.
[bookmark: _Toc311465739]28-3.02C  Curing Seal
38
Asphaltic emulsion must be Grade RS1 or SS1.
[bookmark: _Toc311465740]28-3.03  CONSTRUCTION
[bookmark: _Toc311465741]28-2.03A  General
39
Not Used
[bookmark: _Toc311465742][bookmark: _Toc311465743]28-3.03B  Subgrade Preparation
40
Immediately before placing RSCB, the subgrade to receive the base must comply with the specified compaction and elevation tolerances and be:
1.	Free of loose and extraneous material
2.	Uniformly moist, but free of standing or flowing water

[bookmark: _Toc311465747]28-3.03C  Placing, Spreading, and Shaping
41
You may place RSCB in 2-lane monolithic segments. A longitudinal joint is not required in the center of the concrete base.
42
Place RSCB under section 40-1.03H except the 4th paragraph of 40-1.03H(1) does not apply.
43
Construct transverse contraction joints at 30-foot intervals. Cut a groove in the RSCB with a power driven concrete saw. Grooves for longitudinal and transverse contraction joints must be the minimum width possible for the type of saw used. Immediately wash slurry from the joint with water at a pressure less than 100 psi.
44
The RSCB finished surface must not vary more than 1/4 inch from the bottom of a 12-foot long straightedge placed parallel with the center line.
45
Broom the RSCB surface to produce a uniform, rough surface. Do not broom the surface until the concrete base has set sufficiently.
[bookmark: _Toc311465748]28-3.03D  Curing
46
Begin curing work as soon as free water leaves the RSCB surface.
47
Cure RSCB by applying a curing seal of asphaltic emulsion under section 94. Apply curing seal at a rate from 0.15 to 0.25 gal/sq yd. The Engineer determines the exact application rate. If you damage applied curing seal, immediately cover the damaged area with additional curing seal at your expense. Do not remove curing seal until surfacing is placed.
48
If you do not place HMA within 24 hours of applying curing seal, apply more asphaltic emulsion at a rate from 0.03 to 0.05 gal/sq yd residual binder content immediately before placing HMA.
[bookmark: _Toc311465749]28-3.03E  Surfaces Not Within Tolerance
49
RSCB must be within 0.05 foot of the grade established be the Engineer. Remove and replace hardened RSCB with a surface higher than 0.05-foot above the grade established by the Engineer with RSCB, or if approved, high areas may be ground until the surface of RSCB conforms to the tolerances specified. Grinding equipment must be equipped with diamond carborundum blades. Clean the ground area of RSCB that is to be covered with pavement of all foreign material and grinding residue as soon as any free water has left the surface and apply curing seal.
50
Where the surface of RSCB is lower than 0.05 foot from the grade established by the Engineer, remove the base and replace it with RSCB or, if authorized, fill low areas with HMA that complies with the specifications for the lowest layer of pavement. Do not fill low areas concurrently with the paving operation.
28-3.04  PAYMENT
51
Rapid strength concrete base is measured from the dimensions shown.
52
The amount of curing seal used is determined from the gauge on the curing seal equipment.
53
The Engineer adjusts payment for RSCB for modulus of rupture as follows:
1.	Payment for RSCB with a 7-day modulus of rupture of 600 psi or greater is not adjusted.
2.	Payment for RSCB with a 7-day modulus of rupture less than 500 psi is not adjusted and no payment is made. Remove and replace this RSCB at your expense with RSCB that complies with the specifications.
3.	Payment for RSCB with 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 as follows:

	Percentage Pay Table

	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
	Less than 500

	100%
	95%
	90%
	0%



