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RECYCLED SHINGLES IN HMA

USE OF RECYCLED SHINGLES IN MISSOURI
Missouri Dept. of Transportation

Joe Schroer, P.E.

Field Materials Engineer

In 2003, MoDOT received a request by Pace Construction in St. Louis, MO to use recycled asphalt shingles (RAS) from tear-off shingles in hot mix asphalt (HMA).  We began an investigation of national and other state specifications to find if others were using shingles in this manner.  While shingles had been in use in other states, it was found that tear-off shingles were specifically prohibited by specification or practical use.  In December 2004, Pace invited the DOT to observe and test mixture from a project at their plant site.  Based on favorable volumetric and stripping test results, a pilot project was placed on Rte. 61/67 in St. Louis County in 2005.  A specification to allow RAS in all HMA mixtures using a neat asphalt binder (PG 64-22) will be incorporated into the Missouri Standard Specifications in January, 2008 as a result of this pilot and additional testing by MoDOT and other agencies.
The primary MoDOT concerns from adding tear-off shingles to HMA have been demolition debris and resistance of the mixture to fatigue and cold weather cracking due the shingle asphalt being much stiffer than roadway asphalts. By limiting the amount of shingles in a mixture, the effect of both of these can be somewhat offset.  Originally, the deleterious material content was limited to 0.5%.  The limit was raised to 3.0% based on demolition material that was picked as clean as practical.  Wood may only be one-half of this amount.  The small percentage of shingles allowed in mixtures still keeps the deleterious material added by the shingles much lower than allowed in the aggregates.  In general, nails are rarely included in this material because the processors effectively remove them.
Binders from the tear-off shingles, new shingles and roadway were blended to determine the performance grading (PG).  When less than 70 percent roadway or virgin asphalt was added to the blend, the low temperature grading was not greatly affected by the shingle asphalt.  The shingle asphalt affected the blend more rapidly as the percentage of virgin asphalt decreased below 70 percent.  Additional testing of the mixture will be required to determine what the actual result in the mixture will be.  Until this testing is complete, PG 58-28 will be required in mixtures designed for PG 64-22 with less than 70 percent virgin binder.  Mixtures requiring a polymer modified binder may not use shingles due to a lack of information at this point.
Four contractors are currently using mixtures that include shingles from tear-offs or manufacturing waste.  The Missouri Department of Natural Resources (MoDNR) allows them to process the shingles under the NESHAP rules which do not require asbestos testing as long as the shingles are from residential use.  Some testing has been required by the St. Louis County Health Department.
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AASHTO Subcommittee on Materials: 

The AASHTO Subcommittee on Materials has two provisional methods for asphalt shingles in HMA:  MP 15 – Standard Specification for Use of Reclaimed Asphalt Shingle as an Additive in Hot-Mix Asphalt and PP 53 – Standard Practice for Design Considerations When Using Reclaimed Asphalt Shingles in New Hot-Mix Asphalt.  These are currently being revised for nomenclature standardization and state-of-the-practice.  The revisions are scheduled to be balloted in the Spring of 2008.
Changes under way for the 2008 construction season will allow increased use of RAS.  By using the 70 percent limit for virgin binder, mixtures may contain a higher amount of shingles without changing the grade of binder.  Also, a standard gradation for shingle aggregates is included to reduce exposure of laboratory technicians to the high levels of dust after removal of the asphalt binder.
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				Fly Ash		CKD		Boiler Slag		Steel Slag		Mine Chat		RAP		Shingles		GTR		HIR		CIR												2005		2006		2007 YTD

		2004		5,500				7,700		33,700		139,300		14,500										200,700								RAS		20		610		9,800

		2005		14,500				28,000		42,900		265,800		115,100		20				22,300		22,300		510,920

		2006		27,600		2,800		14,000		88,200		316,500		444,800		610		650		7,100				902,260

		2007 YTD		3,600				1,900		4,500		80,000		130,500		6,300		4						226,804

		Total		51,200		2,800		51,600		169,300		801,600		704,900		6,930		654		29,400		22,300		1,840,684
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				Fly Ash		GGBFS		Silica Fume

		2004		37,990		550		40		38,580

		2005		47,500		120		50		47,670

		2006		60,550		160		130		60,840

		2007 YTD		9,600		120		20		9,740

		Total		155,640		950		240		156,830
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