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Section 28-4. Use under concrete pavement when reduced cure times are desired. Use under HMA to match an existing structure and reduced cure times are desired.

28-4  LEAN CONCRETE BASE RAPID SETTING
28-4.01  GENERAL
28-4.01A  Summary
1
Section 28-4 includes specifications for constructing lean concrete base rapid setting (LCBRS).
28-4.01B  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.
opening age: Age at which the LCBRS achieves the specified strength for opening to traffic, including construction traffic.
28-4.01C  Submittals
28-4.01C(1)  General
3
Not Used
28-4.01C(2)  Mix Design
4
Determine the mix proportions for LCBRS and submit mix designs.
5
At least 10 days before placing LCBRS, submit a mix design for LCBRS that includes:
1.	Opening age
2.	Proposed aggregate gradation
3.	Proportions
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 applicable
7.	Final set time
8.	Test result from California Test 548 testing, if required

6
Submit 1 mix design for each ambient temperature variation anticipated during LCBRS placement. Each mix design must have a maximum ambient temperature range of 18 degrees F.
7
Submit compressive strength development data for each mix design. You may use strength development data from laboratory-prepared samples. The testing ages for strength development data must include 1 hour before opening age, opening age, 1 hour after opening age, 24 hours, and 7 days.
28-4.01C(3)  Field Qualification
8
Submit field qualification data and test reports including:
1.	Mixing date
2.	Mixing equipment and procedures used
3.	Batch volume in cubic yards
4.	Type and source of ingredients used
5.	Age and strength at time of cylinder testing

9
Field qualification test reports must be certified with a signature by an official in responsible charge of the laboratory performing the tests.
28-4.01D  Quality Control and Assurance
28-4.01D(1)  General
10
Stop LCBRS activities and immediately notify the Engineer whenever:
1.	Any quality control or acceptance test result does not comply with the specifications
2.	Visual inspection shows noncompliant LCBRS

11
If LCBRS activities are stopped, before resuming activities:
1.	Inform the Engineer of the adjustments you will make
2.	Reprocess, remedy, or replace the noncompliant LCBRS until it complies with specifications
3.	Field qualify the LCBRS demonstrating ability to comply with the specifications
4.	Obtain authorization

28-4.01D(2)  Compressive Strength Specimens
12
Prepare compressive strength test specimens under California Test 540 except a vibrator under California Test 524 may be used instead of rodding. Test compressive strength specimens under California Test 521. Perform at least 1 test at opening age for each 4 hours of LCBRS placement work and within the last hour of placement work. Each test is two cylinders.
28-4.01D(3)  Field Qualification
13
Proposed mix proportions must be field qualified before you place LCBRS. Use an American Concrete Institute (ACI) certified "Concrete Laboratory Technician, Grade I" to perform field qualification tests and calculations.
14
Field qualification must comply with the following:
1.	Make 6 cylinders for each age under California Test 540 except a vibrator under California Test 524 may be used instead of rodding
2.	Test cylinders under California Test 521 at opening age and 7 days of age
3.	Perform 3 tests; each test consists of 2 cylinders
4.	At opening age, the average strength for each test must be at least 180 psi and the average strength for the 3 tests must be at least 200 psi
5.	At 7 days age, the average strength for each test must be at least 600 psi and the average strength for the 3 tests must be at least 725 psi

28-4.01D(4)  Acceptance Criteria
15
LCBRS acceptance is based on compliance with LCBRS Acceptance Criteria Testing table:
	LCBRS Acceptance Criteria Testing

	Quality characteristic
	Test method
	Requirement

	Compressive strength (psi at 7 days)
	CT 521a
	725

	Note:
Cylinders made under California Test 540 except a vibrator under California Test 524 may be used instead of rodding



28-4.02  MATERIALS
28-4.02A  General
16
Not Used
28-4.02B  Cement
17
Cement must comply with cement for RSC.
28-4.02C  Chemical Admixtures
18
Chemical admixtures must comply with chemical admixtures for concrete except you may use Type E chemical admixture. You may use citric acid or borax if you submit a written request from the cement manufacturer and a test sample.
28-4.02D  Aggregates
19
Aggregate must comply with either of the following:
1.	Section 90-1.02C except aggregate grading must comply with the aggregate grading table in section 28-2.02
2.	Section 28-2.02 and the following:
2.1.	Section 28-2.01B does not apply
2.2.	Perform California Test 548 except part I

28-4.03  CONSTRUCTION
28-4.03A  General
20
Construct LCBRS under section 28-2.03.
21
The pavement may be opened to traffic only after opening age of LCBRS. Subsequent paving operations may begin only after final set time of LCBRS. LCBRS must have a compressive strength of at least 450 psi before placing HMA, base, or operating equipment on it. LCBRS must have a minimum compressive strength of 200 psi at opening age and at least 725 psi at 7 days age.
28-4.03B  Proportioning, Mixing, and Transporting
22
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 preweighed containerized cement is added to the mixer truck. The cement preweighing 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 lb. Preweigh 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 LCBRS being produced.
4.	Proportion cement, water, and aggregate volumetrically under ASTM C 685 or section 90-3.02B.

28-4.03C  Placing
23
You may use metal or wood side forms. Wood side forms must not be less than 1-1/2 inches thick.
24
After you deposit the LCBRS on the subgrade, consolidate it with high-frequency internal vibrators. Consolidate adjacent to forms and across the full pavement width. Place LCBRS as nearly as possible to its final position.
25
Spread and shape LCBRS with powered finishing machines supplemented by hand finishing.
26
After you place LCBRS, 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 authorized.
28-4.04  PAYMENT
27
Lean concrete base rapid setting is measured from the dimensions shown.
28
If volumetric proportioning is performed and calibration is performed more than 100 miles from the project limits, the Department deducts $1,000 for each calibration session.
