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a. [bookmark: _Hlk65744262][bookmark: _GoBack]Description
This specification covers the requirements and practices for applying a Void Reducing Asphalt Membrane (VRAM) underneath the longitudinal construction joint of the wearing course of a hot- mix asphalt (HMA) pavement. The VRAM shall be applied beneath the intended area of the HMA pavement longitudinal construction joint prior to the installation of the HMA course. This work shall be done according to the Michigan Department of Transportation 2020 Standard Specifications for Construction except as modified herein.

b. Materials
The bituminous material used for the VRAM shall meet the requirements of the following table. Elastomers shall be added to a base asphalt and shall be either a styrene-butadiene diblock or triblock copolymer without oil extension, or a styrene-butadiene rubber. Air blown asphalt, acid modification and other modifiers will not be allowed.

	TEST
	TEST REQUIREMENT
	TEST METHOD

	Dynamic shear @ 88°C (unaged), G*/sin δ, kPa
	1.00 min.
	AASHTO T 315

	Creep stiffness @ -18°C (unaged)
Stiffness (S), MPa 
m-value
	
300 max.
0.300 min.
	AASHTO T 313

	Ash, %
	6.0 max.
	AASHTO T 111

	Elastic Recovery, 
100 mm elongation, 
cut immediately, 25°C, %
	
58 min.
	ASTM D6084
(Procedure A)

	Separation of Polymer,
Difference in °C of the softening 
point (ring and ball)
	
3 max.
	ASTM D7173



c. Construction
Surface preparation: Prior to the application of the VRAM ensure the area of the intended longitudinal asphalt pavement joint is thoroughly cleaned and free of debris. The area may be cleaned by sweeper/vacuum truck, power broom, air compressor or hand to the satisfaction of the Engineer. Ensure the existing surface is dry and free of moisture.

The center of the VRAM application width shall be within 2” of the project established centerline or established lane edge.
VRAM
Longitudinal
Center Line

W/2	W/2
Paving Surface


Lower Lift Base



The VRAM shall be applied to the existing surface prior to or following any or all tack coat applications. Tack coat may be placed over the VRAM at the Engineer’s discretion. Should the tack coat application supersede placement of the VRAM, the tack coat shall be fully cured.

The application rate of VRAM shall be determined from the Job Mix Formula (JMF) for the paving project. From the JMF, determine the Nominal Maximum Aggregate Size (NMAS) for the mixture. NMAS is defined as one sieve size larger than the first sieve to retain more than 10%. From the following table, determine if the mixture is defined as fine-graded or coarse-graded. After determining the mixture type, the application rate table may be referenced.

Definition of Fine and Coarse-Graded Mixtures*
	Mixture NMAS
	Coarse-Graded
	Fine-Graded

	19mm (3/4”)
	< 35% P 2.36mm (#8)
	> 35% P 2.36mm (#8)

	12.5mm (1/2”)
	< 40% P 2.36mm (#8)
	> 40% P 2.36mm (#8)

	9.5mm (3/8”)
	< 45% P 2.36mm (#8)
	> 45% P 2.36mm (#8)


* HMA Pavement Mix Type Selection Guide

The VRAM, meeting the requirements specified herein, shall be applied to the existing surface at the width and target application rate as specified in the following table:

	VRAM Application Table1/

	HMA Mixtures2/

	Overlay Thickness3/, in
	VRAM Width, in.
	Application Rate, lb/ft

	
	
	Coarse-Graded
	Fine-Graded

	1
	18
	1.15
	0.80

	1 ¼
	18
	1.31
	0.88

	1 ½
	18
	1.47
	0.95

	1 ¾
	18
	1.63
	1.03

	2
	18
	1.80
	1.10



The VRAM shall be applied in a single pass placed by any application method. The VRAM shall be applied at a width of not less or greater than 1.5” of the width specified in the plans. If the VRAM flows more than 2” from the initial placement width, placement of the VRAM will stop and remedial action shall be taken subject to the Engineer’s approval. In the event the VRAM  flushes to the surface of the new lift, the excess VRAM shall be removed subject to the Engineer’s approval.

The VRAM shall be suitable for construction traffic to drive on without pick up or tracking of the VRAM within 30 minutes of placement. If pick up or tracking occurs; placement of the VRAM will stop and remedial action shall be taken subject to the Engineer’s approval.

To prevent overlapping of starts and stops or sampling for measurement of VRAM, suitable release paper or other means shall be placed over the previous applied VRAM.

Ensure the existing surface and ambient temperatures are minimum 40˚F and rising during application of the VRAM. VRAM application temperature shall not exceed 330˚F.

Prior to start of paving of a pavement course, ensure the paver end plate and grade control device is adequately raised above the finished height of the VRAM.

Paving operations must be completed after a maximum of three days after the placement of the VRAM. Should the contractor not complete paving within the allowable three days, a representative from both the VRAM manufacturer and RCOC must approve the placement of  the final wearing course. If paving operations are not approved, the VRAM must be removed  and replaced. Any costs incurred due to damaged pavement during removal of VRAM shall be borne on the Contractor with no additional cost to the owner.

d. Equipment
A pressure distributor shall be provided that is capable of applying the VRAM at the desired application rate. The distributor shall be equipped with a heating and recirculating system along with a functioning auger agitating system or vertical shaft mixer in the hauling tank to prevent localized overheating.

The contractor may use a melter kettle for transporting and/or application of the material. The melter kettle shall be of an oil jacketed double-boiler type with agitating and recirculating systems. Material from the kettle may be dispensed through a pressure feed wand with an applicator shoe. Material from the kettle may also be dispensed through a pressure feed wand into a thermal cart similar to a walk behind thermoplastic paint applicator.

VRAM in the form of pre-formed rollout banding may also be used.






e. Measurement and Payment
The following pay items have been established for this work:

Pay Item									   	 Pay Unit
Void Reducing Asphalt Membrane	Foot 

The Engineer will measure the Void Reducing Asphalt Membrane in place.

The unit price for VRAM includes all equipment, material, and labor for work of the type required includes the cost of providing and installing material per specification.
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