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This special provision was developed by the Central Bureau of Materials to allow the use of coarse aggregate in fills ranging from 12 in. to over 24 in. in thickness.  It has been revised to reduce the CA 2, CA 6, and CA 10 maximum lift thickness from 12 inches to 9 inches.  In addition, it has been revised to fit with the 2022 Standard Specifications.

It should be included in contracts utilizing aggregate subgrade improvement.

The designer should check with the District Geotechnical Engineer to determine the appropriate thickness of the aggregate subgrade material.

The districts should include the BDE Check Sheet marked with the applicable special provisions for the April 29, 2022 and subsequent lettings.  The Project Coordination and Implementation Section will include a copy in the contract.
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aggregate subgrade improvement (bde)

Effective:  April 1, 2012
Revised:  April 1, 2016April 1, 2022

Add the following Section to the Standard Specifications:

“SECTION 303.  AGGREGATE SUBGRADE IMPROVEMENT

303.01	Description.  This work shall consist of constructing an aggregate subgrade improvement (ASI).

303.02	Materials.  Materials shall be according to the following.

	Item	Article/Section
(a)	Coarse Aggregate 	1004.07
(b)	Reclaimed Asphalt Pavement (RAP) (Notes 1, 2, and 3) 	1031.09

	Note 1.  Crushed RAP, from either full depth or single lift removal, may be mechanically blended with aggregate gradations CS 01, CS 02, and RR 01 but shall not exceed 40 percent of the total product.  The top size of the RAP shall be less than 4 in. (100 mm) and well graded.

	Note 2.  RAP having 100 percent passing the 1 1/2 in. (37.5 mm) sieve and being well graded, may be used as capping aggregate in the top 3 in. (75 mm) when aggregate gradations CS 01, CS 02, or RR 01 are used in lower lifts.

	Note 3. The RAP used for aggregate subgrade improvement shall be according to the current Bureau of Materials and Physical Research Policy Memorandum, “Reclaimed Asphalt Pavement (RAP) for Aggregate Applications”.

303.03	Equipment.  The vibratory machine roller shall be according to Article 1101.01, or as approved by the Engineer.  Vibratory machines, such as tampers, shall be used in areas where rollers do not fit.

303.04	Soil Preparation.  The minimum immediate bearing value (IBV)stability of the soil below the improved subgrade shall be according to the Department’s “Subgrade Stability Manual” for the aggregate thickness specified.

303.05	Placing and CompactingAggregate.  The maximum nominal lift thickness of aggregate gradations CA  02, CA  06, andor CA  10 when compacted shall be 12 9 in. (300 225 mm).  The maximum nominal lift thickness of aggregate gradations CS  01, CS  02, and RR  01 when compacted shall be 24 in. (600 mm).

303.06	Capping Aggregate.  The top surface of the aggregate subgrade improvement shall consist of a layer of capping aggregate gradations CA 6 or CA 10 that is minimum 3 in. (75 mm) thick after compactionof aggregate gradations CA 06 or CA 10.  When the contract specifies that a granular subbase is to be placed on the aggregate subgrade improvement, the 3 in. (75 mm) of capping aggregate shall be the same gradation and may be placed with the underlying aggregate subgrade improvement material.  
Capping aggregate will not be required when aggregate subgrade improvement is used as a cubic yard pay item for undercut applications.


303.07	Compaction.  All aggregateEach lifts of aggregate shall be compacted to the satisfaction of the Engineer.  If the moisture content of the material is such that compaction cannot be obtained, sufficient water shall be added so that satisfactory compaction can be obtained.

Capping aggregate will not be required when the aggregate subgrade improvement is used as a cubic yard pay item for undercut applications.

303.0806	Finishing and Maintenance of Aggregate Subgrade Improvement.  The aggregate subgrade improvement shall be finished to the lines, grades, and cross sections shown on the plans, or as directed by the Engineer.  The aggregate subgrade improvement shall be maintained in a smooth and compacted condition.

303.0907	Method of Measurement.  This work will be measured for payment according to Article 311.08.

303.1008	Basis of Payment.  This work will be paid for at the contract unit price per cubic yard (cubic meter) or ton (metric ton) for AGGREGATE SUBGRADE IMPROVEMENT or at the contract unit price per square yard (square meter) for AGGREGATE SUBGRADE IMPROVEMENT, of the thickness specified.”

Add the following to Section 1004 of the Standard Specifications:

“	1004.07	Coarse Aggregate for Aggregate Subgrade Improvement (ASI).  The aggregate shall be according to Article 1004.01 and the following.

(a)	Description.  The coarse aggregate shall be crushed gravel, crushed stone, or crushed concrete.  In applications where greater than 24 in. (600 mm) of subgrade ASI material is required, gravel may be used below the first top 12 in (300 mm) of ASIsubgrade.

(b)	Quality.  The coarse aggregate shall consist of sound durable particles reasonably free of deleterious materials.

(c)	Gradation.

(1)	The coarse aggregate gradation for total subgrade ASI thickness less than or equal to 12 in. (300 mm) shall be CA 2, CA 6, CA 10, or CS  01.

The coarse aggregate gradation for total subgrade ASI thickness more greater than 12 in. (300 mm) shall be CS  01 or CS  02 as shown below or RR  01 according to Article 1005.01(c).

	
	COARSE AGGREGATE SUBGRADE GRADATIONS

	Grad No.
	Sieve Size and Percent Passing

	
	8”
	6”
	4”
	2”
	#4

	CS 01
	100
	97 ± 3
	90 ± 10
	45 ± 25
	20 ± 20

	CS 02
	
	100
	80 ± 10
	25 ± 15
	



	
	COARSE AGGREGATE SUBGRADE GRADATIONS (Metric)

	Grad No.
	Sieve Size and Percent Passing

	
	200 mm
	150 mm
	100 mm
	50 mm
	4.75 mm

	CS 01
	100
	97 ± 3
	90 ± 10
	45 ± 25
	20 ± 20

	CS 02
	
	100
	80 ± 10
	25 ± 15
	



(2)	The 3 in. (75 mm) cCapping aggregate shall be gradation CA 6 or CA 10.”

Add the following to Article 1031.09 of the Standard Specifications:

“	(b)	RAP in Aggregate Subgrade Improvement (ASI).  RAP in ASI shall be according to Articles 1031.01(a), 1031.02(a), 1031.06(a)(1), and 1031.06(a)(2), and the following.  

(1) The testing requirements of Article 1031.03 shall not apply.

(2) Crushed RAP used for the lower lift may be mechanically blended with aggregate gradations CS 1, CS 2, and RR 1 but it shall be no greater than 40 percent of the total product volume.  RAP agglomerations shall be no greater than 4 in. (100 mm).

(3) For capping aggregate, well graded RAP having 100 percent passing the 1 1/2 in. (38 mm) sieve may be used when aggregate gradations CS 1, CS 2, CA 2, or RR 1 are used in the lower lift.  FRAP will not be permitted as capping material.

Blending shall be through calibrated interlocked feeders or a calibrated blending plant such that the prescribed blending percentage is maintained throughout the blending process.  The calibration shall have an accuracy of ± 2.0 percent of the actual quantity of material delivered.”
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