DIVISION 32 – EXTERIOR IMPROVEMENTS
Section 32 11 16 - Subbase Course (FAA)


READ THIS FIRST

The Engineer shall verify that the latest version of the Federal Aviation Administration Advisory Circular AC 150/5370-10, “Standards for Specifying Construction Of Airports” and that the latest version of the “Errata Sheet for Advisory Circular (AC) 150/5370-10, Standard Specifications for Construction of Airports” are incorporated into this specification.  

This Project Spec Document may need additional modifications to suit your project. It is recommended that you proofread each section, paying attention to any “Notes” boxes such as this one--you should remove these “Notes” sections as you go. Also, do a search for all bracket characters “ [ ] “ as they are used to show you areas containing options or project specific details (you can use Microsoft Word’s Find feature {Ctrl-F} to jump to an open bracket “ [ “ character quickly). Again, these bracket characters should be removed.

It is important that every paragraph be numbered to allow for easy referencing. If you use the document’s built in styles and formatting your outline should be fine (turn on the formatting toolbar by going to View > Toolbars > Formatting). Most paragraphs will use the style “Numbered Material” and can be promoted (Shift) or demoted (Shift-Tab).

You should not have to manually enter extra spaces, carriage returns or outline characters such as A, B, C, or 1.01, 1.02; the formatting will do this for you. The entire document is 11 pt. Arial. If you paste items in, you may need to reapply the “Numbered Material” format.

PART 1 GENERAL

1.1 SUMMARY OF WORK

A. The subbase course shall be provided upon the prepared subgrade or underlying course in accordance with the provisions of FAA Item P-154 Subbase Course, attached hereto.
1.2 GOVERNING CODES, STANDARDS, AND REFERENCES

A. TBD

1.3 SUBMITTALS

A. Submit materials data in accordance with Section 01 33 00 - Submittals.  Furnish manufacturers’ technical literature, standard details, product specifications, and installation instructions for all products.  

B. Submittals shall include the following:

PART 2 NOT USED

PART 3 NOT USED

PART 4 NOT USED

End of Section

Revision History:

05/01/2014 Conversion to 2004 CSI Numbering System

10/15/2014 Added Sole Source and Salient Characteristics Note to Part 2 and revisions
02/21/2020 Revised per FAA AC 150/5370-10H including errata through 11/12/2019
Item P-154 Subbase Course

************************************************************************************

Item P-154 can be used as a subbase under flexible and rigid pavements.

************************************************************************************

DESCRIPTION

154-1.1 This item shall consist of a subbase course composed of granular materials constructed on a prepared subgrade or underlying course in accordance with these specifications, and in conformity with the dimensions and typical cross-section shown on the plans.

MATERIALS
A.
If only one product is acceptable (single or sole source product), obtain an approved Competition Waiver and submit to the CPO Construction, Contract Administrator.  The language shall read as: “Manufacturer Name, Product # XXXXX, No Equal.”  Refer to CPO-6 Competition Waiver Policy for more information.

B.
If a Competition Waiver is not approved or more than one product is acceptable, this section must list a minimum of 2 products plus the language “Or Approved Equal,” along with salient characteristics.  Refer to CPO Construction’s Salient Characteristics Guidelines for more information.
154-2.1 Materials. The subbase material shall consist of hard durable particles or fragments of granular aggregates [   , recycled asphalt pavement (RAP), and/or recycled concrete pavement (RCO)    ]. The material may be obtained from gravel pits, stockpiles, or may be produced from a crushing and screening plant with proper blending. The materials from these sources shall meet the requirements for gradation, quality, and consistency. The material shall be free from vegetative matter, excessive amounts of clay, and other objectionable substances; uniformly blended; and be capable of being compacted into a dense, stable subbase.

The subbase material shall exhibit a California Bearing Ratio (CBR) value of at least 20 when tested in accordance with ASTM D1883. The subbase material shall meet the gradation specified in the table below.

************************************************************************************

Excessive amounts of RAP and/or RCO may not be capable of compaction into a dense, stable subbase.

Recycled asphalt pavement (RAP), and/or recycled concrete pavement (RCO) may be removed in the text and the gradation requirements table below.

When non-frost susceptible material is required, the maximum allowable material passing the No. 200 (75 µm) sieve shall be reduced from 0-15% to 0-10%.  The Engineer should reference the geotechnical report.  

************************************************************************************

Subbase Gradation Requirements

	Sieve designation 
	Percentage by weight passing sieves
	Contractor’s Final Gradation
	Job Control

Grading Band Tolerances1

(Percent)

	
	Subbase Aggregate 
	Recycled pavement

(RAP or RCO)
	
	

	3 inch

(75 mm)
	100
	
	
	0

	1 1/2 inch 

(37.5 mm)
	
	100
	
	0

	3/4 inch 

(19.0 mm)
	70-100
	70-100
	
	±10

	No. 10 

(2.00 mm)
	20-100
	20-100
	
	±10

	No. 40

(425 µm)
	5-60
	5-60
	
	±5

	No. 200

(75 µm)
	[   0-15   ]
	[   0-15   ]
	
	±5


1The “Job Control Grading Band Tolerances” shall be applied to “Contractor’s Final Gradation” to establish the job control grading band. 

The portion of the material passing the No. 40 (425 µm) sieve shall have a liquid limit of not more than 25 and a plasticity index of not more than six (6) when tested in accordance with ASTM D4318.

154-2.2 Sampling and testing. 

a. Aggregate base materials.  Samples shall be taken by the Contractor per ASTM D75 for initial aggregate subbase requirements and gradation. Material shall meet the requirements in paragraphs 154-2.1. The Contractor shall submit to the Resident Project Representative (RPR) certified test results showing that the aggregate meets the Material requirements of this section.  Tests shall be representative of the material to be used for the project.

b. Gradation requirements.  The Contractor shall take at least [   one   ] aggregate subbase sample per day in the presence of the RPR to check the final gradation. Samples shall be taken from the in-place, un-compacted material at sampling locations determined by the RPR on a random basis per ASTM D3665. Sampling shall be per ASTM D75 and tested per ASTM C136 and ASTM C117. Results shall be furnished to the RPR by the Contractor each day during construction. Material shall meet the requirements in paragraph 154-2.1.
154-2.3 Separation Geotextile.  [   Not used.   ] [   Separation geotextile shall be [   Class 2   ]; [   0.02 sec-1   ] permittivity per ASTM D4491; Apparent opening size per ASTM D4751 with [   0.60 mm   ] maximum average roll value.   ]
************************************************************************************

The use of a geotextile for separation, to prevent mixing of a subgrade soil and an aggregate subbase/base, is generally appropriate for pavement structures constructed over soils with a California Bearing Ratio greater than 3.  

Generally, on airport projects a Class 2 geotextile with a permittivity of 0.02 and maximum average roll value (AOS) of 0.60 mm will be sufficient.

See AASHTO M288 for additional notes regarding separation geotextiles. 

************************************************************************************

154-2.4 Geogrid.  [   Not used.   ] [      ]
************************************************************************************

Geogrid material acceptance is based on ASTM D4759.  Insert specific geogrid property requirements above as necessary to describe salient features of the geogrid.  

The use of geogrid must be supported and designed by a geotechnical engineer; and accepted by the FAA. The FAA does not consider any reductions in pavement structure for the use of any geosynthetics.

The FAA is currently researching the use of geosynthetics with aircraft loadings.

************************************************************************************

CONSTRUCTION METHODS

154-3.1 General. The subbase course shall be placed where designated on the plans or as directed by the RPR. The material shall be shaped and thoroughly compacted within the tolerances specified.

Granular subbases which, due to grain sizes or shapes, are not sufficiently stable to support the construction equipment without movement, shall be mechanically modified to the depth necessary to provide stability as directed by the RPR. The mechanical modification shall include the addition of a fine-grained medium to bind the particles of the subbase material sufficiently to furnish a bearing strength, so the course will not deform under construction equipment traffic. 

154-3.2 Preparing underlying course. Prior to constructing the subbase course, clean the underlying course or subgrade of all foreign substances. The surface of the underlying course or subgrade shall meet specified compaction and surface tolerances in accordance with Item P-152. Correct ruts, soft yielding spots in the underlying courses, and subgrade areas having inadequate compaction and/or deviations of the surface from the specified requirements, by loosening and removing soft or unsatisfactory material, adding approved material, reshaping to line and grade, and recompacting to specified density requirements. For cohesionless underlying courses or subgrades containing sands or gravels, as defined in ASTM D2487, the surface shall be stabilized prior to placement of the overlying course by mixing the overlying course material into the underlying course, and compacting by approved methods. [   The stabilized material shall be considered as part of the underlying course and shall meet all requirements for the underlying course.   ] The finished underlying course shall not be disturbed by traffic or other operations and shall be maintained in a satisfactory condition until the overlying course is placed. The underlying course shall be checked and accepted by the RPR before placing and spreading operations are started.

To protect the subgrade and to ensure proper drainage, spreading of the subbase shall begin along the centerline of the pavement on a crowned section or on the high side of pavements with a one-way slope.

154-3.3 Control Strip.  The first half-day of subbase construction shall be considered as a control strip for the Contractor to demonstrate, in the presence of the RPR, that the materials, equipment, and construction processes meet the requirements of this specification.  The sequence and manner of rolling necessary to obtain specified density requirements shall be determined.  The maximum compacted thickness may be increased to a maximum of 12 inches (300 mm) upon the Contractor’s demonstration that approved equipment and operations will uniformly compact the lift to the specified density.  The RPR must witness this demonstration and approve the lift thickness prior to full production. 

Control strips that do not meet specification requirements shall be reworked, re-compacted, or removed and replaced at the Contractor’s expense.  Full operations shall not begin until the control strip has been accepted by the RPR. The Contractor shall use the same equipment, materials, and construction methods for the remainder of construction, unless adjustments made by the Contractor are approved in advance by the RPR.
154-3.4 Placement.  The material shall be placed and spread on the prepared underlying layer by spreader boxes or other devices as approved by the RPR, to a uniform thickness and width. The equipment shall have positive thickness controls to minimize the need for additional manipulation of the material. Dumping from vehicles that require re-handling shall not be permitted. Hauling over the uncompacted base course shall not be permitted.  The material shall not be placed when the underlying course is soft or yielding.

The material shall meet gradation and moisture requirements prior to compaction. Material may be free-draining and the minimum moisture content shall be established for placement and compaction of the material.

The material shall be constructed in lifts as established in the control strip, but not less than 4 inches (100 mm) nor more than  12 inches (300 mm) of compacted thickness.

When more than one lift is required to establish the layer thickness shown on the plans, the construction procedure described here shall apply to each lift.  No lift shall be covered by subsequent lifts until tests verify that compaction requirements have been met.  The Contractor shall rework, re-compact and retest any material placed which does not meet the specifications.

154-3.5 Compaction. The subbase material shall be compacted, adjusting moisture as necessary, to be within ±2% of optimum moisture. The field density of the compacted material shall be at least [   100%   ] of the maximum density as specified in paragraph 154-3.9a. If the specified density is not attained, the area of the lift represented by the test shall be reworked and/or re-compacted and additional random tests made. This procedure shall be followed until the specified density is reached.  Maximum density refers to maximum dry density at optimum moisture content unless otherwise specified.

154-3.6 Weather limitation. Material shall not be placed unless the ambient air temperature is at least 40°F (4°C) and rising. Work on subbase course shall not be conducted when the subgrade is wet or frozen or the subbase material contains frozen material.

154-3.7 Maintenance. No base or surface course shall be placed on the subbase until the subbase has been accepted by the RPR. The Contractor shall maintain the completed course in satisfactory condition throughout placement of subsequent layers.  When material has been exposed to excessive rain, snow, or freeze-thaw conditions, the Contractor shall verify that materials still meet all specification requirements before placement of additional material. Equipment may be routed over completed sections of subbase course, provided the equipment does not damage the subbase course and the equipment is routed over the full width of the completed subbase course. Any damage to the subbase course from routing equipment over the subbase course shall be repaired by the Contractor at their expense.

154-3.8 Surface tolerance. In those areas on which a subbase or base course is to be placed, the surface shall be tested for smoothness and accuracy of grade and crown. Any portion lacking the required smoothness or failing in accuracy of grade or crown shall be scarified to a depth of at least 3 inches (75 mm), reshaped and re-compacted to grade until the required smoothness and accuracy are obtained and approved by the RPR. The Contractor shall perform all final smoothness and grade checks in the presence of the RPR.  Any deviation in surface tolerances shall be corrected by the Contractor at the Contractor’s expense. 

a. Smoothness.  The finished surface shall not vary more than +/- ½ inch (12 mm) when tested with a 12-foot (3.7-m) straightedge applied parallel with and at right angles to the centerline. The straightedge shall be moved continuously forward at half the length of the 12-foot (3.7-m) straightedge for the full length of each line on a 50-foot (15-m) grid.

b. Grade.  The grade and crown shall be measured on a 50-foot (15-m) grid and shall be within +/-0.05 feet (15 mm) of the specified grade.

154-3.9 Acceptance sampling and testing.  The aggregate base course shall be accepted for density and thickness on an area basis.  Two test shall be made for density and thickness for each [   1200 square yards (1000 square meters)   ]. Sampling locations will be determined on a random basis per ASTM D3665.  

a. Density.  The [   RPR shall perform all density tests   ] [   Contractor’s laboratory shall perform all density tests in the RPR’s presence and provide the test results upon completion to the RPR for acceptance   ]. 

Each area shall be accepted for density when the field density is at least [   100%   ] of the maximum density of laboratory specimens compacted and tested per ASTM [   D1557   ] [   D698   ]. The in-place field density shall be determined per [   ASTM D1556.    ] [   or    ] [   ASTM D6938 using Procedure A, the direct transmission method, and ASTM D6938 shall be used to determine the moisture content of the material. The machine shall be calibrated in accordance with ASTM D6938.   ].  If the specified density is not attained, the area represented by the failed test shall be reworked and/or recompacted and two additional random tests made. This procedure shall be followed until the specified density is reached. Maximum density refers to maximum dry density at optimum moisture content unless otherwise specified.

When the material has greater than 30 percent retained on the ¾ inch (19.0 mm) sieve, use methods in [   ASTM D698   ] [   ASTM D1557   ] and the procedures in AASHTO T180 Annex for correction of maximum dry density and optimum moisture for oversized particles.

************************************************************************************

The Engineer may adjust the testing area as appropriate to the job size. 

Specify ASTM D698 or ASTM D1557 for areas designated for aircraft with gross weights of less than 60,000 pounds (27200 kg).  Specify ASTM D1557 for areas designated for aircraft with gross weights of 60,000 pounds (27200 kg) or greater.

************************************************************************************

b.  Thickness. The thickness of the base course shall be within +0 and -1/2 inch (12 mm) of the specified thickness as determined by depth tests taken by the Contractor in the presence of the RPR for each area. Where the thickness is deficient by more than 1/2-inch (12 mm), the Contractor shall correct such areas at no additional cost by scarifying to a depth of at least 3 inches (75 mm), adding new material of proper gradation, and the material shall be blended and recompacted to grade. The Contractor shall replace, at his expense, base material where depth tests have been taken.

************************************************************************************

The Engineer may modify the above thickness control paragraph to permit the thickness determination by survey.  Survey shall be required before and after placement of the base. The survey interval should be specified based on the size of the project.

************************************************************************************

METHOD OF MEASUREMENT

154-4.1 Subbase course shall be measured by the number of [   square yards (square meters)   ] [   cubic yards (cubic meters)   ] of subbase course material placed and compacted to specified density and plan thickness requirements in the completed course. The quantity of subbase course material shall be measured in final position based upon [   depth tests or cores taken as directed by the RPR, at the rate of two test per each [   1200 square yards (1000 square meters)   ] of subbase course   ] [   survey of the completed work computed from elevations to the nearest 0.01 foot (3 mm)   ]. On individual depth measurements, thicknesses more than 1/2 inch (12 mm) in excess of that shown on the plans shall be considered as the specified thickness plus 1/2 inch (12 mm) in computing the yardage for payment. Subbase materials shall not be included in any other excavation quantities.

*************************************************************************************

The Engineer may edit method of volume calculations.  

*************************************************************************************

[   154-4.2 Separation geotextile shall be measured by the number of [   square yards   ] [   square meters   ] of materials placed and accepted by the RPR as complying with the plans and specifications excluding seam overlaps and edge anchoring.   ]
BASIS OF PAYMENT

154-5.1 Payment shall be made at the contract unit price per [   square yard (square meter)   ] [   cubic yard (cubic meter)   ] for subbase course. This price shall be full compensation for furnishing all materials; for all preparation, hauling, and placing of these materials; and for all labor, equipment, tools, and incidentals necessary to complete the item.

[   154-5.2 Payment shall be made at the contract unit price per [   square yard   ][    square meter   ] for separation geotextile-class 2.  The price shall be full compensation for furnishing all labor, equipment, material, anchors, and necessary incidentals.   ]
Payment will be made under:

Item P-154-5.1
Subbase Course - per [   square yard (square meter)   ] [   cubic yard (cubic meter)   ]

[   Item P-154-5.2
Separation geotextile per [   square yard   ] [   square meter   ]    ]
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 C117
Standard Test Method for Materials Finer than 75-μm (No. 200) Sieve in Mineral Aggregates by Washing

ASTM C136
Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates

ASTM D75
Standard Practice for Sampling Aggregates

ASTM D698
Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3))

ASTM D1556
Standard Test Method for Density and Unit Weight of Soil in Place by the Sand-Cone Method

ASTM D1557
Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3))

ASTM D2487
Standard Practice for Classification of Soils for Engineering Purposes (Unified Soil Classification System)

ASTM D4253
Standard Test Methods for Maximum Index Density and Unit Weight of Soils Using a Vibratory Table

ASTM D4759
Practice for Determining the Specification Conformance of Geosynthetics

ASTM D4318
Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils

ASTM D6938
Standard Test Method for In-Place Density and Water Content of Soil and Soil-Aggregate by Nuclear Methods (Shallow Depth) 

American Association of State Highway and Transportation Officials (AASHTO)

M 288
Geotextile Specification for Highway Applications
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