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ITEM P-304 CEMENT-TREATED AGGREGATE BASE COURSE (CTB)
DESCRIPTION

304-1.1 This item shall consist of a cement-treated base (CTB) course composed of mineral aggregate
and cement, uniformly blended and mixed with water. The mixed material shall be spread and shaped
with a mechanical spreader, and compacted with rollers in accordance with these specifications and in
conformance to the lines, grades, dimensions, and cross-sections shown on the plans.

MATERIALS

304-2.1 Aggregate. The (added) aggregate shall be select granular materials, comprised of crushed or
uncrushed gravel and/or stone, or recycled cement concrete. The material shall be free of roots, sod, and
weeds. (The majority of the aggregate is already placed onsite).

304-2.3 Sampling and testing.

a. Aggregate base materials. The Contractor shall provide aggregate for expansion areas as
similar to the existing on-site aggregate.

304-2.4 Cement. Cement shall conform to the requirements of ASTM C150.

304-2.5 Cementitious additives. Pozzolanic and slag cement may be added to the CTB mix. If used,
each material must meet the following requirements:

a. Pozzolan. Pozzolanic materials must meet the requirements of ASTM C618, Class F, or N with the
exception of loss of ignition, where the maximum shall be less than 6%.

b. Slag cement (ground granulated blast furnace (GGBF) slag). Slag shall conform to ASTM
€989, Grade 100, or 120.

304-2.6 Water. Water used in mixing or curing shall be from potable water sources. Other sources shall
be tested in accordance with ASTM C1602 prior to use.

304-2.7 Curing materials. Curing material shall be an emulsified asphalt conforming to ASTM D977.

[ 304-2.8 Sand blotter. Sand shall be applied, when required, to prevent tracking of the emulsion curing
materials. The sand material shall be clean, dry, and non-plastic.

COMPOSITION OF MIXTURE

304-3.1 General. The CTB material shall be composed of a mixture of aggregate, cementitious material,
and water. Fly ash or slag cement may be used as a partial replacement for cement. Contractor will
provide samples of cement proposed to geotech for final mix design, as quickly as possible.

304-3.2 Mix design. The mix design shall use a cement content that, when tested in the laboratory per
ASTM D1633, produces a 7-day compressive strength between 300 pounds per square inch minimum
and 600 pounds per square inch maximum. Avoid higher strengths due to potential to cause shrinkage
and reflective cracks.

Wet-dry and/or freeze-thaw tests shall be performed in accordance with ASTM D559 and ASTM D560
respectively. The weight loss for each type of test shall not exceed 14% after 12 cycles.

The mix design (to be approved by geotech upon sample of cement to be used) shall include a complete
list of materials, including type, brand, source, and amount of cement, fine aggregate, coarse aggregate,
water, and cementitious additives.
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Should a change be made in aggregate sources or type of cement, or if cementitious additives are added
or deleted from the mix, production of the CTB mix shall be stopped and a new mix design shall be
submitted.

304-3.3 Submittals. At least 30 days prior to the placement of the CTB, the Contractor shall submit
certified test reports to the Resident Project Representative (RPR) for those materials proposed for use
during construction, as well as the mix design information for the CTB material. Tests older than six (6)
months shall not be used. The certification shall show the ASTM or AASHTO specifications or tests for
the material, the name of the company performing the tests, the date of the tests, the test results, and a
statement that the material did or did not comply with the applicable specifications. The submittal package
shall include the following:

a. Source(s) of materials, including aggregate, cement, cementitious additives, curing, and bond-
breaking materials.

b. Physical properties of the aggregates, cement, cementitious additives, curing, and bond-breaking
materials.

c. Mix design:

* Mix identification number

* Aggregate gradation

e Cement content

* Water content

* Cementitious materials content

* Compaction and strength results

* Laboratory compaction characteristics (maximum dry density and optimum moisture content)
* Compressive strength at seven (7) days
. Wet-dry and/or freeze-thaw weight loss

No CTB material shall be placed until the submittal is accepted in writing by the RPR.
During production, the Contractor shall submit batch tickets for each delivered load.
EQUIPMENT

304-4.1 Mixing. The mixer shall produce a well-blended, uniform mixture of aggregate, cement, water,
and pozzolan. The mixer shall be equipped with calibrated metering and feeding devices that introduce
the aggregate, cement, water, and cementitious additives (if used) into the mixer in the specified
quantities.

The RPR shall have free access to the plant at all times for inspection of the plant’'s equipment and
operation and for sampling the CTB mixture.

304-4.2 Hauling. The CTB material shall be transported from the plant to the job site in trucks or other
hauling equipment having beds that are smooth, clean, and tight. Truck bed covers shall be provided and
used to protect the CTB from weather. CTB material that becomes wet during transport shall be rejected.

304-4.3 Placing. CTB material shall be placed with a mechanical spreader capable of receiving,
spreading, and shaping the mixture without segregation into a uniform layer or lift. The equipment shall be
equipped with a strike-off plate and end gates capable of being adjusted to the layer thickness and width.

304-4.4 Compaction. The number, type, and weight of rollers and/or compactors shall be sufficient to
compact the mixture to the required density.

CONSTRUCTION METHODS
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304-5.2 Weather limitations. The CTB shall not be placed on frozen surfaces or when weather
conditions will detrimentally affect quality of the finished course. Apply cement when the ambient
temperature is a minimum of 40°F and rising and aggregate are not frozen or contain frost. If ambient
temperature falls below 40°F, protect completed CTB areas against freezing.

The Contractor should stop operations prior to and during rain allowing time to cover and protect any
freshly placed material. Areas damaged by rain shall be replaced at the Contractor’s expense.

304-5.3 Maintenance. Completed portions of the cement-stabilized area may be opened to local traffic
provided the curing process is not impaired and to other traffic after the curing period has elapsed,
provided that the cement-stabilized course has hardened sufficiently to prevent surface marring or
distortion by equipment or traffic. Protect finished portions of cement stabilized base from ftraffic of
equipment used in constructing adjoining sections in a manner to prevent marring or damaging completed
work. The CTB shall be protected from freezing until covered.

304-5.6 Placing. The CTB mixture shall be deposited on the moistened subgrade or subbase and spread
into a uniform layer of specified width and thickness that, when compacted and trimmed, conforms to the
required line, grade, and cross-section. The longitudinal joints shall be located so there is  2ft minimum
offset from planned joints in any overlying layer. Placement of the material shall begin along the
centerline of the pavement on a crowned section or on the highest elevation contour of a pavement with
variable cross slope.

The Contractor shall install the CTB layer in single compacted layer no greater than 6 inches thick (in
expansion areas) (existing rock areas fall under partial depth reclaimation).

304-5.7 Compaction. All compaction operations shall be completed within 2 hours from the start of
mixing. The field density of the compacted mixture shall be at least 98% of the maximum density in
accordance with paragraph 304-6.1a. At the start of compaction, the moisture content shall be within +2
percentage points of the specified optimum moisture. Maximum density refers to maximum dry density at
optimum moisture content unless otherwise specified.

304-5.8 Finishing. After compaction, shape the surface of the CTB layer to the specified lines, grades,
and cross-section. During the finishing process, the surface shall be kept moist by means of fog-type
sprayers. Compaction and finishing shall produce a smooth, dense surface, free of ruts, cracks, ridges,
and loose material.

304-5.9 Construction limitations. All placement, compaction, and finishing operations shall be
completed within two (2) hours from the start of mixing. Material not completed within the 2-hour time limit
shall be removed and replaced at the Contractor’s expense.

At the end of each day’s construction and/or when operations are interrupted for more than 30 minutes, a
straight transverse construction joint shall be formed by a header or by cutting back into the compacted
material to form a true vertical face.

Completed portions may be opened to light traffic, if approved by the RPR, and provided the curing is not
impaired.

304-5.10 Curing. The compacted and finished CTB shall be cured with the approved curing agents as
soon as possible, but in no case later than two (2) hours after completion of the finishing operations.
Curing material(s) shall meet the requirements in paragraph 304-2.7. The layer shall be kept moist using
a moisture-retaining cover or a light application of water until the curing material is applied.

The entire surface of the CTB layer shall be uniformly sprayed with an asphalt emulsion at a rate of
between 0.15 and 0.30 gallons per square yard; the exact temperature and rate of application being that
required to achieve complete and uniform coverage without runoff.

The surface of the CTB layer shall be uniformly sprayed with a liquid membrane-forming curing
compound at the rate of one gallon to not more than 100 square feet to obtain a uniform cover over the
surface. Hand spraying of odd widths or shapes and CTB surfaces exposed by the removal of forms is
permitted.
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The curing seal shall be maintained and protected until the pavement is placed. If the surface of the
finished CTB and/or the curing seal becomes damaged, additional curing material shall be applied at the
time it is damaged or when the damage is first observed.

MATERIAL ACCEPTANCE

304-6.1 Acceptance sampling and testing. Cement Treated Aggregate base course shall be accepted
for density and thickness on an area basis. Two tests shall be made for density and thickness for each
1,200 square yards but not less than four (4) tests per day of production. Sampling locations will be
determined on a random basis per ASTM D3665.

a. Density testing. CTB samples representing the material placed shall be taken to establish density
and moisture requirements in accordance with ASTM D558. Additional CTB samples will be taken as
necessary to verify density and moisture requirements. The RPR shall perform all density tests .

Each area shall be accepted for density when the field density is at least 98% of the maximum
density of laboratory specimens. The in-place field density shall be determined in accordance
with  ASTM D6938 nuclear gauge in place. The in-place moisture content shall be determined in
accordance with ASTM D2216. Perform in-place density test immediately after completion of compaction
to determine degree of compaction. If the material fails to meet the density requirements, compaction
shall continue or the material shall be removed and replaced at the Contractor's expense. Maximum
density refers to maximum dry density at optimum moisture content unless otherwise specified.

\

b. Thickness. Thickness shall be determined by measuring the depth of core holes in the CTB at
random locations, per ASTM D3665. The resulting core holes shall be filled by the Contractor with CTB or
non-shrink grout.

When the thickness measurement is deficient by more than 1/2 inch, the area represented by the
tests shall be removed and replaced at the Contractor’s expense.

METHOD OF MEASUREMENT
304-7.1 Cement-treated base course. The project is lump sum.
BASIS OF PAYMENT

304-8.1 Cement-treated base course. Payment shall be made at the contract unit price per square yard
for cement-treated base course. This price shall be full compensation for furnishing all materials, including
cement; for all preparation, manipulation, placing, and curing of these materials; and for all labor,
equipment, tools, and incidentals necessary to complete the item.

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

ASTM C150 Standard Specification for Portland Cement

ASTM C131 Standard Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse
Aggregate
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ASTM C174

ASTM C309

ASTM C595
ASTM C618

ASTM C989
ASTM C1602

ASTM D75
ASTM D558

ASTM D559

ASTM D560

ASTM D977
ASTM D1556

ASTM D1633

ASTM D2397
ASTM D3665
ASTM D3666

ASTM D4318

ASTM D6938

Standard Test Method for Measuring Thickness of Concrete Elements
Using Drilled Concrete Cores

Standard Specification for Liquid Membrane-Forming Compounds for
Curing Concrete

Standard Specification for Blended Hydraulic Cements

Standard Specification for Coal Fly Ash and Raw or Calcined Natural
Pozzolan for Use in Concrete

Standard Specification for Slag Cement for Use in Concrete and Mortars

Standard Specification for Mixing Water Used in the Production of
Hydraulic Cement Concrete

Standard Practice for Sampling Aggregates

Standard Test Methods for Moisture-Density (Unit Weight) Relations of
Soil-Cement Mixtures

Standard Test Methods for Wetting and Drying Compacted Soil-Cement
Mixtures

Standard Test Methods for Freezing and Thawing Compacted Soil-
Cement Mixtures

Standard Specification for Emulsified Asphalt

Standard Test Method for Density and Unit Weight of Soil in Place by the
Sand-Cone Method

Standard Test Methods for Compressive Strength of Molded Soil-
Cement Cylinders

Standard Specification for Cationic Emulsified Asphalt
Standard Practice for Random Sampling of Construction Materials

Standard Specification for Minimum Requirements for Agencies Testing
and Inspecting Road and Paving Materials

Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index
of Soils

Standard Test Method for In-Place Density and Water Content of Soil
and Soil-Aggregate by Nuclear Methods (Shallow Depth)

END OF ITEM P-304
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