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SPEC NOTE: This Section specifies requirements for asphalt paving by mixed-in-place methods, combining aggregate and asphalt on site using motor graders and other road mixing equipment or travel plant mixing equipment.
SPEC NOTE: This Section specifies environmentally responsible material choices, utilizing the three R's (reduce, reuse and recycle) whenever possible, and providing generally available disposal options. For construction and demolition waste management practices in Federal Government projects refer to PSPC's Report on Plans and Priorities which presents the department's response to the Federal Sustainable Development Strategy. The Report on Plans and Priorities is where these requirements have been specifically targeted as an element in the commitment to use tools such as LEED and Green Globes in project delivery.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Program. Co-ordinate with Section01 35 21- LEED Requirements.
Part 1 General
1.1 RELATED REQUIREMENTS
SPEC NOTE: Edit the following paragraphs to list documents or Sections with specific information that the reader might expect to find in this Section, but is specified elsewhere. Do not include Division 00 or Division 01 Sections in this listing.
.1 Section [_____]
SPEC NOTE: Delete if Contractor to supply. Otherwise edit to indicate delivery location and method.
1.2 PRODUCTS INSTALLED BUT NOT SUPPLIED UNDER THIS SECTION
.1 [DCC Representative] [Consultant] [Departmental Representative]will supply asphalt material delivered to [nearest rail siding] [job site by truck].
SPEC NOTE: Edit by selecting payment method to be used in project and deleting other options. Delete reference to asphalt material if Departmental Representative/DCC Representative/Consultant or Owner to supply.
SPEC NOTE: Select Measurement Procedures paragraph if applicable and delete when stipulated price contract is used.
1.3 MEASUREMENT PROCEDURES
SPEC NOTE: Delete the following paragraph when aggregate material is to be salvaged from existing road surface.
.1 Measure supply of aggregate in [tonnes] [cubic metres].
.2 Measure supply of asphalt material in litres of undiluted material at 15 degrees C.
.3 Measure mixed-in-place asphalt paving in [square metres] [kilometres of road width]of asphalt surface in place.
.4 No separate payment will be made for remixing.
1.4 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C88-[05], Standard Test Method for Soundness of Aggregates by Use of Sodium Sulphate or Magnesium Sulphate.
.2 ASTM C117-[04], Standard Test Method for Material Finer Than 0.075mm (No.200) Sieve in Mineral Aggregates by Washing.
.3 ASTM C123/C123M-[12], Standard Test Method for Lightweight Particles in Aggregate.
.4 ASTM C131-[06], Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
.5 ASTM C136-[06], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.6 ASTM D977-[12a], Standard Test Method for Emulsified Asphalt.
.7 ASTM D2419-[09], Standard Test Method for Sand Equivalent Value of Soils and Fine Aggregate.
.2 Canada Green Building Council (CaGBC)
.1 LEED Canada-NC Version 1.0-[2004], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Package For New Construction and Major Renovations (including Addendum [2007]).
.2 LEED Canada-CI Version 1.0-[2007], LEED (Leadership in Energy and Environmental Design): Green Building Rating System Reference Guide For Commercial Interiors.
.3 LEED Canada 2009 for Design and Construction-[2010], LEED Canada 2009 for Design and Construction Leadership in Energy and Environmental Design Green Building Rating System Reference Guide.
.4 LEED Canada for Existing Buildings, Operations and Maintenance-[2009], LEED Canada 2009 Leadership In Energy and Environmental Design Green Building Rating System Reference Guide.
.3 Canadian General Standards Board (CGSB)
.1 CAN/CGSB-8.1-[88], Sieves Testing, Woven Wire, Inch Series.
.2 CAN/CGSB-8.2-[M88], Sieves Testing, Woven wire, Metric.
.4 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
.5 U.S. Environmental Protection Agency (EPA)/Office of Water
.1 EPA 832/R-92-005, Storm Water Management for Construction Activities: Developing Pollution Prevention Plans and Best Management Practices.
1.5 ACTION AND INFORMATIONAL SUBMITTALS
.1 Submit in accordance with Section [01 33 00- Submittal Procedures].
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.2 Product Data:
.1 Submit manufacturer's instructions, printed product literature and data sheets for [asphalt paving wearing course application]and include product characteristics, performance criteria, physical size, finish and limitations.
.3 Samples:
SPEC NOTE: Edit to suit project. Delete if testing prior to use is not required or if Departmental Representative/DCC Representative/Consultant supplies.
.1 Submit samples in accordance with Section [01 33 00- Submittal Procedures].
.2 Inform [Consultant] [DCC Representative] [Departmental Representative]of proposed source of aggregates and provide access for sampling at least [4]weeks prior to commencing work.
.3 Submit samples of following materials proposed for use at least [4]weeks prior to commencing work:
.1 Two [4]L containers of asphalt material.
.1 Supply emulsified asphalt in plastic containers.
.4 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Sustainable Design Submittals:
.1 LEED Canada submittals: in accordance with [Section 01 35 21- LEED Requirements].
.2 Construction Waste Management:
.1 Submit project [Waste Reduction Workplan] [Waste Management Plan]highlighting recycling and salvage requirements.
.2 Submit calculations on end-of-project recycling rates, salvage rates, and landfill rates demonstrating that [50] [75]% of construction wastes were recycled or salvaged.
.3 Recycled Content:
.1 Submit listing of recycled content products used, including details of required percentages or recycled content materials and products, showing their costs and percentages of [post-consumer] [post-industrial]content, and total cost of materials for project.
1.6 DELIVERY, STORAGE AND HANDLING
.1 Deliver, store and handle materials in accordance with Section [with manufacturer's written instructions] [01 61 00- Common Product Requirements].
.2 Delivery and Acceptance Requirements: deliver materials to site in original factory packaging, labelled with manufacturer's name and address.
.3 Submit copies of freight and waybills for asphalt material to [Consultant] [Departmental Representative] [DCC Representative]as shipments are received. [Departmental Representative] [Consultant] [DCC Representative]reserves right to weigh material as received.
.4 Storage and Handling Requirements:
.1 Store materials [in dry location] [off ground] [indoors]and in accordance with manufacturer's recommendations in clean, dry, well-ventilated area.
.2 Provide approved storage, heating tanks and pumping facilities for asphalt cement.
.3 Store and protect [asphalt paving wearing course application]from [nicks, scratches, and blemishes].
.4 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.5 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
.6 Packaging Waste Management: remove for reuse [by manufacturer] [and return]of [packaging materials] [pallets,] [padding,] [crates,]as specified in [Construction Waste Management Plan] [Waste Reduction Workplan]in accordance with Section [Section 01 35 21- LEED Requirements] [01 74 21- Construction/Demolition Waste Management and Disposal].
Part 2 Products
2.1 MATERIALS
SPEC NOTE: Edit to specify cationic emulsified asphalt to ASTM D2397, cutback asphalt to ASTM D2026, or high float emulsified asphalt to ASTM D977 as required for project.
.1 Asphalt material: [anionic emulsified asphalt to ASTM D977, grade [SS-1]].
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21-  LEED Requirements. Use the following paragraph to specify recycled content materials required for LEED.
.1 Recycled content: [post-consumer [_____] %] [post-industrial: [_____] %]minimum in accordance with Section [01 35 21- LEED Requirements].
.2 Aggregate material: to [Section  [31 05 16- Aggregate Materials] and]following requirements:
.1 Crushed stone or gravel.
.2 Gradation: within limits specified when tested to [ASTM C136] [ASTM C117]. Sieve sizes to CAN/CGSB-8.1.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to specify recycled content materials required for LEED.
.1 Recycled content: [post-industrial: [_____] %] [post-consumer [_____] %]minimum in accordance with Section [01 35 21- LEED Requirements].
SPEC NOTE: Re chart below. Gradations given are typical requirements. Select or edit to suit agency or project. When alternate Canadian metric sieve standard CAN/CGSB-8.2 is considered, revise gradation chart to produce material intended.
.3 Table:
	Sieve Designation
	% Passing

	200 mm
	-

	75 mm
	-

	50 mm
	-

	38.1 mm
	-

	25 mm
	-

	19 mm
	[100]

	12.5 mm
	[70-100]

	9.5 mm
	-

	4.75 mm
	[40-70]

	2.00 mm
	[23-50]

	0.425 mm
	[7-25]

	0.180 mm
	-

	0.075 mm
	[3-8]


.4 Coarse aggregate is aggregate retained on 4.75 mm sieve and fine aggregate is aggregate passing 4.75 mm sieve when tested to ASTM C117.
.5 Crushed particles of coarse aggregate: at least [60]% of particles by mass, to have at least [1] freshly fractured face.
.6 Magnesium Sulphate Soundness: to ASTM C88.
.1 Maximum % loss by mass; coarse aggregate [12], fine aggregate [16].
.7 Los Angeles Degradation: Grading B; to ASTM C131.
.1 Maximum % loss by mass; coarse aggregate [35].
.8 Lightweight particles: to ASTM C123/C123M.
.1 Maximum % by mass, with less than 1.95 relative density: [2.0].
.9 Sand equivalent: to ASTM D2419.
.1 Minimum [35].
2.2 MIXES
.1 Job mix formula (JMF) [to be approved] [to be reviewed] [will be provided]by [DCC Representative] [Departmental Representative] [Consultant].
.2 Adjust job mix formula to approval of [DCC Representative] [Departmental Representative] [Consultant]to ensure asphalt thoroughly coats aggregate particles.
.3 Ensure JMF provides minimum specified asphalt cement content.
Part 3 Execution
3.1 EQUIPMENT
SPEC NOTE: Use one of the following paragraphs.
.1 Travel plants: self-propelled, capable of maintaining uniform rate of speed while mixing, and mounted on wheels or tread equipment that will not rut or damage base surface when plant is loaded to capacity.
.1 Equipped to pick up aggregates from layers or windrows, leaving roadway base clean and undamaged or equipped with hopper to receive aggregate from trucks.
.2 Capable of accurately proportioning asphalt and aggregate materials in specified amounts, mixing to achieve uniform coating of aggregate with asphalt material, and depositing mixture on base surface to uniform depth and width or in windrows.
.2 Road mix equipment: self-propelled, tandem drive blade machines of approved design capable of satisfactorily mixing and spreading materials.
.1 Pulverizer machines or multiple disc equipment constructed to prevent cutting of roadway base during mixing.
.2 Pressure distributor:
.1 Designed, equipped, maintained and operated so that asphalt material at even heat may be applied uniformly on variable widths of surface up to [5]m at readily determined and controlled rates from [0.3 to 5.5]L/m2, with uniform pressure, and with allowable variation from specified rate not to exceed [0.1]L/m2.
.2 Capable of distributing asphalt material in uniform spray without atomization at temperature required.
.3 Equipped with metre registering metres of travel per minute visibly located to enable truck driver to maintain constant speed required for application at specified rate.
.4 Pump equipped with flow metre graduated in units of 5 L or less per minute passing through nozzles and readily visible to operator.
.1 Pump to operate by separate power unit independent of truck power unit.
.5 Equipped with easily read, accurate and sensitive device which registers temperature of liquid in reservoir.
.6 Equipped with accurate volume measuring device or calibrated tank.
.3 Compaction equipment: sufficient number of rollers [minimum 2]of type and weight to obtain specified density of compacted mix.
.1 Steel wheeled tandem roller:
.1 Total mass: 7 tonnes minimum.
.2 Loading: 3.5 tonnes per metre of rolling width minimum.
.2 Pneumatic tired roller:
.1 Tire size: 190 x 380 mm.
.2 Minimum number of tires: 9.
.3 Minimum mass per tire: 900 kg.
.3 Vibratory roller with minimum drum diameter of [1200]mm.
3.2 PREPARATION OF BASE
SPEC NOTE: Select one of the following three paragraphs as required.
SPEC NOTE: Use the following paragraph when existing base requires major scarification and when new aggregate is to be placed for road mixing.
.1 Reshape granular roadbed in accordance with Section [32 11 17- Reshaping Granular Roadbed].
SPEC NOTE: Use the following paragraph when existing base is in generally good condition and when new aggregate is to be placed for road mixing.
.2 Scarify and reshape existing road surface to grade and to cross-section as indicated.
.1 Roll or add water and roll to approval of [Departmental Representative] [DCC Representative] [Consultant].
.2 Add new aggregate to fill depressions or strengthen weak areas as directed by [Departmental Representative] [DCC Representative] [Consultant].
SPEC NOTE: Use the following paragraph when aggregate is to be salvaged from existing road surface. Delete 3.2 entirely if mixed-in-place asphalt paving to be constructed on newly constructed base coarse in good condition.
.3 Scarify and reshape existing road surface to grade and to cross section indicated.
.1 Scarify again reshaped surface to depth as directed by [Departmental Representative] [Consultant] [DCC Representative], leaving foundation of undisturbed material parallel both in profile and cross-section to proposed finished grade.
.2 Reshape loosened material into windrow at side of road.
.3 Compact scarified and reshaped surfaces as directed by [Departmental Representative] [DCC Representative] [Consultant].
3.3 AGGREGATE PLACING
.1 [Consultant] [Departmental Representative] [DCC Representative]to approve base prior to placing aggregate.
SPEC NOTE: Delete the following paragraph if salvaged, existing base material is being used.
.2 Place aggregate on base in [uniform layer] [windrows]in quantities sufficient to produce finished course of thickness as indicated.
.3 Avoid segregation in transferring aggregate from trucks to hopper, when hopper type travelling mixer is used.
SPEC NOTE: Delete the following paragraph if emulsified asphalt is specified.
.4 Aerate aggregate when moisture content exceeds [2]% until moisture content is [2]% or less at time of asphalt application.
3.4 MIXING
SPEC NOTE: Edit as necessary if only blade mixing or only travel plant mixing to be used.
.1 Mix asphalt into aggregate by [travel plant mixing] [blade mixing]methods.
.1 Blade mixing:
.1 Flatten aggregate windrow sufficiently to allow passage of distributor and apply asphalt material from distributor in successive applications, each application not to exceed [2.7]L/m2until amount required by job mix is attained.
.2 Follow with mixing equipment immediately behind distributor and partially mix aggregate and asphalt after each asphalt application.
.3 Continue mixing after final asphalt application until aggregate particles are fully coated and mix is free of fat and lean spots or balls.
.2 Travel plant mixing:
.1 Spread aggregate windrow, as necessary, to accommodate travel plant pick-up mechanism.
.2 Mix asphalt into aggregate with one or more passes of travel plant mixer.
.3 Mix to thoroughly uniform condition, with aggregate particles fully coated and mix is free of fat and lean spots and balls.
.2 Correct asphalt deficiencies or excesses or uneven distribution by addition of aggregate or asphalt and remixing as required to achieve uniform mix of specified asphalt content.
.3 Do not apply asphalt to aggregate, if air temperature in shade is less than 10 degrees C, unless approved by [DCC Representative] [Departmental Representative] [Consultant].
.1 Suspend asphalt application during rain.
.4 Schedule work so that asphalt application, mixing, spreading and compacting are accomplished in continuous operation.
.5 Do not incorporate materials from underlying layer into mix.
.6 Schedule road-mixing operations when weather conditions are likely to be hot and dry during, and for some time after placing.
.1 Do not commence work unless temperature is 10 degrees C and rising.
3.5 AERATION AND SPREADING
SPEC NOTE: Delete if emulsified asphalt is specified.
.1 Aerate mix until volatiles are sufficiently removed and mix is compactable.
.2 Spread or deposit and reshape mixture to lines and grades as indicated after compaction.
SPEC NOTE: Normally do not exceed 75 mm to ensure satisfactory compaction.
.3 Compacted lift thickness: maximum [75]mm.
3.6 COMPACTING
.1 Compact immediately behind spreading operation by rolling until uniformly textured, tight surface and density to satisfaction of[DCC Representative] [Departmental Representative] [Consultant].
.2 Do initial rolling with pneumatic-tired roller or vibratory roller and final rolling with steel static wheeled roller.
.3 Reshape as necessary during compaction to fill ruts or other irregularities and trim edge neatly to line.
3.7 TOLERANCES
.1 Finished mixed-in-place asphalt course thicknesses to be within 10 mm of specified thicknesses but not uniformly thicker or thinner.
.2 Correct irregularities exceeding [10]mm when checked with [4]m straight-edge placed in any direction. Correct irregularities by reshaping while mixture is still plastic.
3.8 REMIXING
.1 Remix portions of finished mixed-in-place asphalt surfaces that show evidence of unsatisfactory asphalt content within [3]weeks of usage of surface by normal traffic. Sections with ravelling require addition of asphalt, while sections with surface lateral displacement require additional mixing and/or additional aggregate.
.2 Remix by reshaping asphalt surface into windrows, mixing, adding asphalt or aggregate as required, mixing aerating, spreading, and compacting into new finished surface.
.3 Remixed portions of finished mixed-in-place asphalt surface will be subject to [1]additional [3]week performance evaluation and any necessary remixing.
3.9 PROTECTION
.1 Restrict traffic [speed]during [curing] [setting]period to prevent surface damage as directed by [DCC Representative] [Departmental Representative] [Consultant].
.2 Repair damage to adjacent materials caused by road-mix asphalt paving wearing course application.
END OF SECTION

