DESIGNER NOTE: WHEN SPECIFYING THIS ITEM, ONLY USE IN CONJUNCTION WITH HMA PAVEMENT PERCENT WITHIN LIMITS (PWL) QMP. WHEN SPECIFYING THIS ITEM, DESIGNERS SHOULD NOT SPECIFY JOINT HEATERS, ECHELON PAVING, WEDGE JOINT REMOVAL, OR OTHER SPECIFIED JOINT TREATMENTS. THIS ITEM IS INTENDED FOR USE PRIMARILY WITH MT OR HT MIXES.
HMA Pavement Longitudinal Joint Density.
A  Description
[bookmark: _Hlk516217945]This special provision incorporates longitudinal joint density requirements into the contract and describes the data collection, acceptance, and procedure used for determination of pay adjustments for HMA pavement longitudinal joint density. Pay adjustments will be made on a linear foot basis, as applicable per pavement layer and paving lane. Applicable longitudinal joints are defined as those between any two or more traffic lanes including full-width passing lanes, turn lanes, or auxiliary lanes more than 1500 lane feet. This excludes any joint with one side defined as a shoulder and ramp lanes of any length. Longitudinal joints placed during a test strip will be tested for information only to help ensure the roller pattern will provide adequate longitudinal joint density during production. Longitudinal joint density test results collected during a test strip are not eligible for pay adjustment.
[bookmark: _GoBack]Pay is determined according to standard spec 460, HMA Pavement Percent Within Limits QMP special provisions, and as modified within.
B  Materials
Revise standard spec 460.3.3.1(1) table 460-3 by adding footnotes [6] & [7]:
TABLE 460-3  MINIMUM REQUIRED DENSITY[1][6][7]

	LOCATION
	LAYER
	PERCENT OF TARGET MAXIMUM DENSITY

	
	
	MIXTURE TYPE

	
	
	LT and MT
	HT
	SMA[5]

	TRAFFIC LANES[2]
	LOWER
	93.0[3]
	93.0[4]
	___

	
	UPPER
	93.0
	93.0
	___

	SIDE ROADS, CROSSOVERS, TURN LANES, & RAMPS
	LOWER
	93.03]
	93.0[4]
	___

	
	UPPER
	93.0
	93.0
	___

	SHOULDERS & APPURTENANCES
	LOWER
	91.0
	91.0
	___

	
	UPPER
	92.0
	92.0
	___


	[1]	The table values are for average lot density. If any individual density test result falls more than 3.0 percent below the minimum required target maximum density, the engineer may investigate the acceptability of that material.
	[2]	Includes parking lanes, bike lanes as determined by the engineer
	[3]	Minimum reduced by 2.0 percent for a lower layer constructed directly on crushed aggregate or recycled base courses.
	[4]	Minimum reduced by 1.0 percent for a lower layer constructed directly on crushed aggregate or recycled base courses.
	[5]	The minimum required densities for SMA mixtures are determined according to CMM 8‑15.
[6]  Minimum reduced by 1.5 percent at longitudinal joint with lateral confinement (i.e., confined)
[7]  Minimum reduced by 3.0 percent at longitudinal joint having no lateral confinement (i.e., unconfined)
C  Construction
Add the following to standard spec 460.3.3.2:
(5)	Establish companion density locations at each applicable joint.  Each companion location shares longitudinal stationing with a QC or QV density location within each sublot, and is located transversely with the center of the gauge 6-inches from the final joint edge of the paving area.  Sublot and lot numbering remains the same as mainline densities, however, in addition to conventional naming, joint identification must clearly indicate “M” for inside/median side of lane or “O” for outside shoulder side of lane, as well as “U” for an unconfined joint or “C” for a confined joint (e.g., XXXXX-MC or XXXXX-OU).  
(6)	Each joint will be measured, reported, and accepted under methods, testing times, and procedures consistent with the program employed for mainline density, i.e., PWL.
(7)	For single nuclear density test results greater than 3.0% below specified minimums, the department will perform the following per standard spec 460.3.3.1 as modified here within:

a) Testing at 50 foot increments both ahead and behind the unacceptable site
b) Continued 50 foot incremental testing until test values indicate higher than or equal to -3.0 percent from target joint density.
c) Materials within the incremental testing indicating lower than -3.0 percent from target joint density are defined as unacceptable, and will be handled with remedial action as defined in the payment section of this document.
d) The remaining sublot average (exclusive of unacceptable material) will be determined by the first forward and backward 50 foot incremental tests that reach the criteria of higher than or equal to -3.0 percent from target joint density.

Note: If the 50 foot testing extends into a previously accepted sublot, remedial action is required up to and inclusive of such material; however, the results of remedial action must not be used to recalculate the previously accepted sublot density.  When this occurs, the lane feet of any unacceptable material will be deducted from the sublot in which it is located, and the previously accepted sublot density will be used to calculate pay for the remainder of the sublot. 
(8)	Joint density measurements will be kept separate from all other density measurements, and entered as an individual data set into Atwood Systems.
(9)	Placement and removal of excess material outside of the final joint edge, to increase joint density at the longitudinal joint nuclear testing location, will be done at the contractor’s discretion and cost. This excess material and related labor will be considered waste and will not be paid for by the department. Joints with excess material placed outside of the final joint edge to increase joint density or where a notched wedge is used will be considered unconfined joints. Inlay paving operations (e.g. where one lane is milled and paved prior to the adjacent lane being milled and paved) will limit payment for additional material to 2 inches wider than the final paving lane width at the centerline and will be considered confined joints.
(10)	If echelon paving is performed at the contractor’s description to increase longitudinal joint density, additional cost related to echelon paving will not be paid for by the department. The joint between echelon paving lanes will be placed at the centerline and both sides of the joint will be considered confined joints.
D  Measurement
(1)		The department will measure each side of applicable longitudinal joints, as defined in Section A of this special provision, by the linear foot of pavement acceptably placed. Measurement will be conducted independently for the inside or median side and for the outside or shoulder side of paving lanes with two applicable longitudinal joints. Each paving layer will be measured independently.

E  Payment
Add the following as 460.5.2.4 Pay Adjustment for HMA Pavement Longitudinal Joint Density:
(1)	The department will administer longitudinal joint density adjustments under the Incentive Density HMA Pavement Longitudinal Joints and Disincentive Density HMA Pavement Longitudinal Joints items. The department will adjust pay based on density relative to the specified targets in Section B of this special provision, and linear foot of the HMA Pavement bid item for that sublot as follows:

		PAY ADJUSTMENT FOR HMA PAVEMENT LONGITUDINAL JOINT DENSITY
	PERCENT SUBLOT DENSITY 		PAY ADJUSTMENT PER LINEAR FOOT
	ABOVE/BELOW SPECIFIED MINIMUM 		
	Equal to or greater than +1.0 confined, +2.0 unconfined		$0.40 
	From 0.0 to +0.9 confined, 0.0 to +1.9 unconfined		$0
	 From -0.1 to -1.0 		$(0.20)
	From -1.1 to -2.0		$(0.40)
	From -2.1 to -3.0		$(0.80)
	More than -3.0		REMEDIAL ACTION[1]

[1] Remedial action must be approved by the engineer and agreed upon at the time of the pre-pave meeting, and may include partial sublots as determined and defined in 460.3.3.2(7) of this document

(2)	The department will not assess joint density disincentives for pavement placed in cold weather because of a department-caused delay as specified in standard spec 450.5.2(3).

(3)	The department will not pay incentive on the longitudinal joint density if the traffic lane is in disincentive A disincentive may be applied for each mainline lane and all joint densities if both qualify for a pay reduction.

[bookmark: _Hlk516129114]The department will pay incentive for longitudinal joint density under the following bid items:
	ITEM NUMBER
	DESCRIPTION
	UNIT

	460.2007
	Incentive Density HMA Pavement Longitudinal Joints
	DOL

	
	
	


The department will administer disincentives under the Disincentive Density HMA Pavement Longitudinal Joints administrative item.
bts-Longitudinal Joint Density (20181215)






Appendix
WisDOT Longitudinal Joint – Nuclear Gauge Density Layout

Each QC and QV density location must have a companion density location at any applicable joint.  This companion location must share longitudinal stationing with each QC or QV density location, and be located transversely with the center of the gauge 6-inches from the edge of the paving area.  



For  HMA Pavement Percent Within Limits QMP projects, this appears as follows:

[image: ]
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Further Explanation of PAY ADJUSTMENT FOR HMA PAVEMENT LONGITUDINAL JOINT DENSITY Table


	
	Confined 
	 

	
	Lower Layer (On Base)
	Upper Layer
	 

	
	LT/MT
	HT
	LT/MT
	HT
	Pay Adjust

	Mainline Target (SS 460-3)
	91.0
	92.0
	93.0
	93.0
	-

	Confined Target (mainline - 1.5)
	89.5
	90.5
	91.5
	91.5
	-

	Equal to or greater than +1.0
	> 90.5
	> 91.5
	> 92.5
	> 92.5
	$0.40 

	From 0.0 to +0.9
	90.4 - 89.5
	91.4 - 90.5
	92.4 - 91.5
	92.4 - 91.5
	$0 

	From -0.1 to -1.0 
	89.4 - 88.5
	90.4 - 89.5
	91.4 - 90.5
	91.4 - 90.5
	($0.20)

	From -1.1 to -2.0
	88.4 - 87.5
	89.4 - 88.5
	90.4 - 89.5
	90.4 - 89.5
	($0.40)

	From -2.1 to -3.0
	87.4 - 86.5
	88.4 - 87.5
	89.4 - 88.5
	89.4 - 88.5
	($0.80)

	More than -3.0
	< 86.5
	< 87.5
	< 88.5
	< 88.5
	REMEDIAL ACTION

	
	
	
	
	
	

	
	
	
	
	
	

	
	Unconfined 
	 

	
	Lower Layer (On Base)
	Upper Layer
	 

	
	LT/MT
	HT
	LT/MT
	HT
	Pay Adjust

	Mainline Target (SS 460-3)
	91.0
	92.0
	93.0
	93.0
	-

	Unconfined Target (Mainline -3.0)
	88.0
	89.0
	90.0
	90.0
	-

	Equal to or greater than +2.0
	> 90.0
	> 91.0
	> 92.0
	> 92.0
	$0.40 

	From 0.0 to +1.9
	89.9 - 88.0
	90.9 - 89.0
	91.9 - 90.0
	91.9 - 90.0
	$0 

	From -0.1 to -1.0 
	87.9 - 87.0
	88.9 - 88.0
	89.9 - 89.0
	89.9 - 89.0
	($0.20)

	From -1.1 to -2.0
	86.9 - 86.0
	87.9 - 87.0
	88.9 - 88.0
	88.9 - 88.0
	($0.40)

	From -2.1 to -3.0
	85.9 - 85.0
	86.9 - 86.0
	87.9 - 87.0
	87.9 - 87.0
	($0.80)

	More than -3.0
	< 85.0
	< 86.0
	< 87.0
	< 87.0
	REMEDIAL ACTION
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