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SECTION 32 11 23.00

AGGREGATE BASE COURSES

PART 1 - GENERAL

1.1. SUMMARY

A. Section Includes

1. Material requirements, submittals, breaker run stone, testing and placement 

procedures.

B. Measurement Procedures

1. Measured by the ton, unless specified otherwise in the Contract Documents.

2. For weighed aggregate with a moisture content greater than 7% the ENGINEER 

shall reduce the ticket weight by the weight of water exceeding 7%.

C. Payment Procedures

1. Paid by the ton, unless specified otherwise in the Contract Documents.

1.2. REFERENCES

A. American Association of State Highway and Transportation Officials (AASHTO)

1. T 2 � Standard Method of Test for Sampling of Aggregates

2. T 11 � Standard Method of Test for Materials Finer Than 75-�m (No. 200) Sieve 

in Mineral Aggregates by Washing

3. T 27 � Standard Method of Test for Sieve Analysis of Fine and Coarse Aggregates

4. T 30 � Standard Method of Test for Mechanical Analysis of Extracted Aggregate

5. T 89 � Standard Method of Test for Determining the Liquid Limit of Soils

6. T 90 � Standard Method of Test for Determining the Plastic Limit and Plasticity 

Index of Soils

7. T 96 � Standard Method of Test for Resistance to Degradation of Small-Size 

Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

8. T 99 � Standard Method of Test for Moisture-Density Relations of Soils Using a 

2.5-kg (5.5-lb) Rammer and a 305-mm (12-in.) Drop

9. T 103 � Standard Method of Test for Soundness of Aggregates by Freezing and 

Thawing
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10. T 104 � Standard Method of Test for Soundness of Aggregate by Use of Sodium 

Sulfate or Magnesium Sulfate

11. T 113 � Standard Method of Test for Lightweight Particles in Aggregate

12. T 180 � Standard Method of Test for Moisture-Density Relations of Soils Using a 

4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop

13. T 191 � Standard Method of Test for Density of Soil In-Place by the Sand-Cone 

Method

14. T 255 � Standard Method of Test for Total Evaporable Moisture Content of 

Aggregate by Drying

B. American Society for Testing and Materials (ASTM)

1. D1557 � Standard Test Methods for Laboratory Compaction Characteristics of 

Soil Using Modified Effort (56,000 ft-lbf/ft3)

2. D5821 � Standard Test Method for Determining the Percentage of Fractured 

Particles in Coarse Aggregate

1.3. SUBMITTALS

A. Samples

1. When requested by the OWNER, submit a representative sample of the aggregate 

incorporated into the work to a certified testing laboratory to determine the 

moisture content.

B. Quality Assurance / Control Submittals

1. Submit the following a minimum of 10-days prior to commencement of 

construction for Base Aggregate Dense and Base Aggregate Open Graded:

a. Test results from an OWNER approved independent certified testing 

laboratory indicating that any aggregate material incorporated into the 

work complies with these Contract Specifications.  Perform the following 

tests:

1) Gradation

2) Fracture

a) 58% for Dense

b) 90% for Open-Graded

3) Liquid Limit

a) <=25
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4) Plasticity

a) <=6

b. When requested by the OWNER, submit a representative sample of the 

aggregate to a certified testing laboratory to determine the moisture 

content. 

PART 2 - PRODUCTS

2.1. MATERIALS

A. Dense-Graded Base 

1. General

a. Provide base aggregates from an ENGINEER-approved source.

b. Recycled material may be used for base course if specified in the Contract 

or approved by the ENGINEER.

c. Lime sludge obtained from the waste product of the paper manufacturing 

process is not acceptable.

2. Gradation

a. Except for reclaimed asphaltic pavement, conform to the following 

gradation requirements:

Percent Passing By Weight

Sieve Size 3-Inch 1¼-Inch ¾-Inch

3-Inch 90 � 100 -- --

1½-Inch 60 � 85 -- --

1¼-Inch -- 95 � 100 --

1-Inch -- -- 100

¾-Inch 40 � 65 70 � 93 95 -100

No. 4 15 � 40 25 � 63 35 � 70

No. 10 10 � 30 16 � 48 15 � 55

No. 40 5 � 20 8 � 28 10 � 35

No. 200 2.0 � 12.0 2.0 � 12.0(1) (2) 5.0 � 15.0(3)

(1) Limited to a maximum of 8.0% for the base placed between old and new pavement.

(2) 8.0 � 15.0% if base is ≥ 50% crushed gravel.

(3) 4.0 � 10.0% if base is ≥50% crushed gravel. 
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b. Unless the Plans or Special Provisions specify otherwise, do the following:

1) Use 1¼-inch in the top 4-inches of base.  Use 3-inch base or 1¼-

inch base in the lower base layers.

2) Use ¾-inch in shoulders.  Always use ¾-inch to match the 

thickness of the paved shoulder in the unpaved portion of the 

shoulder and on exposed shoulder foreslopes.  CONTRACTOR 

may substitute 1¼-inch for ¾-inch elsewhere in shoulders and 

shoulder foreslopes.  If using 1¼-inch, limit the allowable 

reclaimed asphalt content to 50% or less.

c. Reclaimed asphalt with 100 percent passing a 1¼-inch sieve may be used 

as 1¼-inch base.  ENGINEER will assess gradation primarily by visual 

observation but may test questionable material at CONTRACTOR�s 

expense.

B. Open-Graded Base 

1. General

a. Provide base aggregates from an ENGINEER-approved source.

b. Lime sludge obtained from the waste product of the paper manufacturing 

process is not acceptable.

2. Gradation

a. Crushed stone or crushed gravel conforming to the following gradation 

requirements:

Sieve Percent Passing (by weight)

1-Inch

3/8-Inch

No. 4

No. 10

No. 40

No. 200

90 � 100

45 � 65

15 � 45

0 � 20

0 � 10

0 � 0.5

C. Breaker Run

1. General

a. Provide breaker run (stone or concrete) from an ENGINEER-approved 

source substantially free of unconsolidated overburden materials, topsoil, 

organic materials, steel, and other deleterious materials.
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2. Gradation

a. Predominately 6-inches or less in at least one dimension.

b. Breaker run acceptability will be based on ENGINEER�s visual 

observation.

D. Select Crushed Material

1. General

a. Use for subgrade correction and improvement.

b. Provide select crushed material from an ENGINEER-approved source 

substantially free of unconsolidated overburden materials, topsoil, organic 

materials, steel, and other deleterious materials.

c. Acceptable materials include:

1) Mined or quarried waste rock that is hard, durable, and when 

processed through a primary crusher, produce a material similar 

in size and texture to that produced from a quarry face.

2) Crushed concrete substantially free of steel, building materials, or 

other deleterious material; and when processed through a primary 

crusher, produce a material similar in size and texture to that 

produced from a quarry face.

d. Unacceptable materials include deteriorated concrete or other non-durable 

rock such as sandstone, shale, slate, disintegrated granite, or heavily 

weathered rock.

2. Gradation

a. Conform to the following gradation:

Sieve Percent Passing (by weight)

5-Inch

1½-Inch

No. 10

90 � 100

20 � 50

0 - 10

b. Furnish material that has a minimum of 50%, by count, of the number of 

particles retained on the 1½-inch sieve with at least two fractured faces.

c. Select crushed material acceptability will be based on ENGINEER�s 

visual observation.
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E. Pit Run

1. General

a. Use for subgrade correction and improvement.

b. Provide pit run material from an ENGINEER-approved source 

substantially free of topsoil, organic materials, and other deleterious 

materials.

c. Acceptable materials include:

1) A homogenous mixture of naturally occurring material that has at 

least 50% by weight retained on the 1½-inch sieve, with the 

remaining material composed of sand with a nominal quantity of 

silt/clay.  The maximum size of an individual piece cannot be 

more than 2/3 of the specified individual layer thickness.  

d. Unacceptable materials include non-durable rock such as sandstone, shale, 

slate, disintegrated granite, or heavily weathered rock.

e. Pit run material acceptability will be based on ENGINEER�s visual 

observation.

PART 3 � EXECUTION

3.1. CONSTRUCTION

A. Preparation of Foundation for Aggregate Base

 

1. Prepare the foundation by scarifying, blading, leveling, and rolling as required to 

bring the foundation to the required grade, cross-section, and density.  Uniformly 

compact the foundation to not less than the density for standard compaction of the 

existing foundation material.  Remove any ruts or surface irregularities produced 

by hauling, other equipment, or other traffic.  Correct soft or yielding areas, holes, 

or other defects that occur.  Remove snow or ice, if any, from the foundation before 

placing the base.

2. Bring the foundation for open-graded base to the required grade and cross-section 

using a machine specifically for trimming foundations.  Use a machine with 

automatic sensors to trim to the required grade and cross-section.

B. Constructing Base

1. Do not place base on foundations that are soft, spongy, or covered by ice or snow.  

Do not place base on frozen foundations.

2. Place aggregate in a way that minimizes hauling on the subgrade.  Do not use 

vehicles or operations that damage the subgrade or in-place base.  Deposit material 

in a way that minimizes segregation.
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3. Ensure there is adequate moisture in the aggregate during placing, shaping, and 

compacting to prevent segregation and achieve adequate compaction. 

4. Compact base aggregate to 95% of Maximum Modified Proctor Density in 

accordance with ASTM D-1557.

5. Perform the number of compaction tests specified in the Special Provisions, if 

applicable.

6. Proof roll using a loaded tandem axle truck.  Re-compact any areas showing 

appreciable displacement either laterally or longitudinally.

C. Tolerances

1. Shape and compact the base surface to within 0.04 feet of plan elevation.

D. Excavation Below Subgrade (EBS)

1. Excavate below subgrade to remove yielding areas as directed by ENGINEER.

2. Payment for EBS will be:

a. Excavation at the contract unit price.

b. Aggregate base at the contract unit price for the type of base aggregate 

used.

E. Dust Abatement

1. Minimize the dispersion of dust from all base course by applying water or other 

approved dust control measures as provided by the contract or required by the 

ENGINEER.

F. Constructing Aggregate Shoulders

1. Construct aggregate shoulders to the elevations and typical sections in the plans, 

except for minor modifications to conform to other work.  

2. Use equipment that does not damage or mar the pavement surface, curb, or 

appurtenances.

3. Place aggregate directly on the shoulder area between the pavement edge and the 

outer shoulder limits.  Recover uncontaminated material deposited outside of the 

limits and place within the limits.

4. Do not deposit aggregate on pavement during placement.  Do not leave aggregate 

on the pavement overnight.  After placing aggregate shoulder, keep the pavement 

free of loose aggregate.

5. Spread and compact the aggregate in compacted layers of 6-inches or less.
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6. After final compaction, shape the shoulders to remove longitudinal ridges to ensure 

proper drainage.

3.2. FIELD QUALITY CONTROL

A. Documentation

1. For each load of aggregate base provide a delivery ticket containing the following 

information:

a. Date.

b. Name of quarry.

c. Project name and location of delivery.

d. Material description.

e. Truck number.

f. Gross weight of vehicle, tare weight of vehicle, and subtraction to obtain 

net weight.

g. Signature of responsible party representing the CONTRACTOR.

END OF SECTION
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