
This master should be used by designers working on Port of Portland construction projects and by designers working for PDX tenants (“Tenants”).  Usage notes highlight a few specific editing choices, however the entire section should be evaluated and edited to fit specific project needs.

SECTION 321123 – AGGREGATE BASE COURSE
PART 1 -  GENERAL

1.1 DESCRIPTION
A. This section describes furnishing and placing one or more courses of aggregate base on a prepared surface to the lines, grades, thicknesses, and cross sections shown on the drawings. 

1.2 REFERENCES
A. AASHTO: American Association of State Highway and Transportation Officials
1. AASHTO T027: Standard Method of Test for Sieve Analysis of Fine and Coarse Aggregates
2. AASHTO T096: Standard Method of Test for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine
3. AASHTO T176: Standard Method of Test for Plastic Fines in Graded Aggregates and Soils by Use of the Sand Equivalent Test
B. ASTM:  American Society for Testing and Materials
1. ASTM D1557: Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))
2. ASTM D2041: Standard Test Method for Theoretical Maximum Specific Gravity and Density of Bituminous Paving Mixtures
3. ASTM D2419: Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate
4. ASTM D2922: Standard Test Methods for Density of Soil and Soil-Aggregate in Place by Nuclear Methods (Shallow Depth)
C. ODOT:  Oregon Department of Transportation – Standard Specifications
1. ODOT Section 02630: Base Aggregate
2. ODOT Section 02640: Shoulder Aggregate
3. ODOT TM 208: Oregon Air Aggregate Degradation
D. WAQTC:  Western Alliance for Quality Transportation Construction
1. WAQTC TM-1: Determining the Percentage of Fracture in Coarse Aggregate
1.3 DEFINITIONS

A. Maximum Density Test (MDT):  Theoretical maximum density of the bituminous mixture determined by multiplying the theoretical maximum specific gravity, determined by ASTM D2041, by 62.4 pounds per cubic foot.

B. Moving Average Maximum Density (MAMD):  A moving five-test average of the most recent MDT’s.  The moving average starts with the theoretical maximum density determined during the mix design.  The mix design density is included in the average until five MDT’s have been completed.

1.4 SUBMITTALS

A. Submit aggregate qualification tests in accordance with ODOT Section 02630 for aggregate used in aggregate base.

PART 2 -  PRODUCTS

2.1 GENERAL

A. Aggregate shall be either 1"-0 or 3/4"-0 as the Contractor elects.  Use clean, hard, durable aggregates, reasonably well-graded from the maximum size to dust.  Base aggregate shall conform to ODOT Section 02630 and shoulder aggregate shall conform to ODOT Section 02640.

2.2 AGGREGATE BASE

A. Dense-Graded Aggregate:
Delete reference to Section 012200 in last sentence if project is lump sum.
1. Grading:  Dense-graded base aggregate shall be crushed rock, including sand.  Uniformly grade the aggregates from coarse to fine.  Sieve analysis will be determined in accordance with AASHTO T 27.  The aggregate shall conform to one of the grading requirements of Table 1 or the related bid item(s) in Section 012200, Unit Prices.
	Table 1:  Aggregate Base Gradation

	Separated Sizes

	Sieve Size
	2 1/2"-0
	2"-0
	1 1/2"-0
	1"-0
	3/4"-0

	Percent Passing (by Weight)

	3"
	100
	
	
	
	

	2 1/2"
	95-100
	100
	
	
	

	2"
	–
	95-100
	100
	
	

	1 1/2"
	–
	–
	95-100
	100
	

	1 1/4"
	5-75
	–
	
	–
	

	1"
	–
	55-75
	–
	90-100
	100

	3/4"
	–
	–
	55-75
	–
	90-100

	1/2"
	–
	–
	–
	55-75
	–

	3/8"
	–
	–
	–
	–
	55-75

	1/4"
	30-45
	30-45
	35-50
	40-55
	40-60

	No. 10
	*
	*
	*
	*
	*

	* Of the fraction passing the 1/4 inch sieve, 40% to 60% shall pass the No. 10 sieve


B. Fracture of Rounded Rock:  Fracture of rounded rock will be determined according to WAQTC TM1.  Provide at least one fractured face based on the following percentage of particles retained on the1/4 inch sieve for the designated size:

	Minimum % of Fractured Particles by Mass (Weight) of Material

	Designated Size
	Retained on 1/4 inch Sieve

	1 1/2" and larger
	50

	Smaller than 1 1/2"
	70


C. Durability:  Dense-graded aggregate shall meet the following durability requirements:

	Test
	Test Method
	Requirements

	Abrasion
	AASHTO T 96
	35.0% maximum

	Degradation (Coarse Aggregate):
	
	

	Passing 850(m (No. 20) sieve
	ODOT TM 208
	30.0% maximum

	Sediment Height
	ODOT TM 208
	3" maximum


D. Sand Equivalent:  Dense-graded aggregate will be tested according to AASHTO T 176 or ASTM D2419 and shall have a sand equivalent of not less than 30.
PART 3 -  EXECUTION

3.1 AGGREGATE BASE COURSE

A. Hauling and Placing:
1. Transport the aggregate to the work site, add water to obtain proper moisture content, and place on the prepared surface or material by means acceptable to the Port.

B. Thickness and Number of Layers:

1. Base:  If the required compacted depth of the base course exceeds 6 inches, construct it in two or more layers of nearly equal thickness.  The maximum compacted thickness of any one layer shall not exceed 6 inches.

2. Place each layer in spreads as wide as practical and to the full width of the course before a succeeding layer is placed.

C. Compacting and Shaping:
1. Obtain the Port’s acceptance of the foundation layer for aggregate base course before beginning construction of the aggregate base course.
2. Compact each layer of material placed in shoulder and base areas by rollers.  Produce a uniform texture and firmly key the aggregates.  Apply water over the materials for proper compaction according to these specifications.  Continue compaction until there is no reaction or yielding observed under the compactor.

3. Compact each lift to a minimum of 95 percent of maximum dry density as determined by ASTM D1557.

4. Density of in-place compacted aggregate base course will be measured in accordance with ASTM D2922.

D. Surface Tolerance:
1. The finished top of base course, when tested with a Contractor‑furnished 12‑foot straightedge, shall not vary from the testing edge by more than 0.04 foot at any point, and shall be within 0.04 foot of specified grade.
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