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SPEC NOTE DESCRIPTION: This section specifies requirements for supplying, producing and placing gravel or quarried stone as a granular sub-base to lines, grades and typical cross sections indicated on plans or as directed by Department Representative/DCC Representative/Consultant
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 Sustainable Development Strategy (SDS - 2007-2009), where these requirements have been specifically targeted.
SPEC NOTE: This Section includes general requirements and procedures for compliance with the Canada Green Building Council's (CaGBC) - LEED Canada-NC prerequisites or credits required for LEED Project certification. Co-ordinate with Section 01 35 21- LEED Requirements.
Part 1 General
1.1 PRODUCTS INSTALLED BUT NOT SUPPLIED UNDER THIS SECTION
.1 Granular based material: supplied by [DCC Representative] [Owner] [Departmental Representative] [Consultant]at [stockpile] [pit] [borrow].
1.2 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 [_____]
1.3 MEASUREMENT AND PAYMENT
SPEC NOTE: Select measurement for payment paragraphs applicable. Delete this paragraph when no payment on unit cost basis to be made under this Section or when project is tendered as fixed price contract.
.1 Measure granular sub-base in [tonnes] [cubic metres  [by truck box measurement] [measured in place by cross section and calculated by average end area method]]of material incorporated into Work and accepted by [DCC Representative] [Consultant] [Departmental Representative].
SPEC NOTE: Use the following paragraph only when proof rolling is specified, for airfield pavement projects.
.2 Measure excavation of sub-base and subgrade materials to correct deficiencies in subgrade discovered during proof rolling as common excavation under Section [31 22 14- Airfield Grading].
.1 Measure [backfill of subgrade with common materials as common excavation and subgrade compaction under Section  [31 22 14- Airfield Grading]].
.2 Measure [backfill of subgrade with sub-base material and]replacement of sub-base material under this Section.
SPEC NOTE: Use the following paragraph only when these items are to be measured and paid for separately.
.3 Measure hauling granular sub-base material in [cubic metre-kilometres] [tonne-kilometres], computed by taking product of number of [cubic metres] [tonnes]of material placed multiplied by haul distance in kilometres.
.1 Measure haul distance from source of material to centre of volume of material after placing, measured along shortest route determined by [Consultant] [DCC Representative] [Departmental Representative]as being feasible and satisfactory.
SPEC NOTE: Use the following paragraph only when these items are to be measured and paid for separately.
.4 Measure water in units of [1000 L]for water authorized by [DCC Representative] [Departmental Representative] [Consultant]and applied.
SPEC NOTE: Use the following paragraph only when these items are to be measured and paid for separately.
SPEC NOTE: Specify in PART 3 each type and size of compactor to be used.
.5 Measure compaction of granular sub-base in hours for particular compaction units employed [including operator, fuel and maintenance] [as shown on approved recording devices].
1.4 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs for this specific project.
.1 ASTM International
.1 ASTM C117-[04], Standard Test Methods for Material Finer Than 0.075 mm Sieve in Mineral Aggregates by Washing.
.2 ASTM C131-[06], Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
.3 ASTM C136-[06], Standard Test Method for Sieve Analysis of Fine and Coarse Aggregates.
.4 ASTM D422-[63(2007)], Standard Test Method for Particle-Size Analysis of Soils.
.5 ASTM D698-[07e1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
.6 ASTM D1557-[09], Standard Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
.7 ASTM D1883-[07e2], Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
.8 ASTM D4318-[10], Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.
.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]).
.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 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: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements.
.2 Sustainable Design Submittals:
.1 LEED Canada-[NC Version 1.0]Submittals: in accordance with [Section 01 35 21- LEED Requirements].
SPEC NOTE: Edit the following paragraphs to specify certification of compliance for specific LEED requirements in one or many of the following LEED categories: Sustainable Sites, Water Efficiency, Energy and Atmosphere, Materials and Resources and Indoor Environmental Quality.
.2 Erosion and Sedimentation Control: submit copy of erosion and sedimentation control plan in accordance with [Section 01 35 21- LEED Requirements] [EPA 832/R-92-2005] [authorities having jurisdiction].
.3 Construction Waste Management:
.1 Submit project [Waste Management Plan] [Waste Reduction Workplan]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.
.4 Regional Materials: submit evidence that project incorporates required percentage [20] [10]% of regional materials and products, showing their cost, distance from project to furthest site of extraction or manufacture, 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 Storage and Handling Requirements:
.1 Store materials in accordance with[manufacturer's recommendations] [erosion and sedimentation control plan].
.2 Replace defective or damaged materials with new.
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Use the following paragraph to ensure Construction Waste Management Plan or Waste Reduction Workplan is specified and include in article titled ACTION AND INFORMATIONAL SUBMITTALS. This may contribute towards LEED Credits as follows: Materials and Resources Credit MRc2 Construction Waste Management, either MRc2.1: Divert 50% from Landfill, or MRc2.2: Divert 75% from Landfill.
.3 Develop [Waste Reduction Workplan] [Construction Waste Management Plan]related to Work of this Section and in accordance with Section [01 35 21- LEED Requirements].
Part 2 Products
2.1 MATERIALS
.1 Granular sub-base material: in accordance with Section [31 05 16- Aggregate Materials]and following requirements:
.1 Crushed, pit run or screened stone, gravel or sand.
.2 Gradations to be within limits specified when tested to [ASTM C136]and [ASTM C117]. Sieve sizes to [CAN/CGSB-8.2] [CAN/CGSB-8.1].
SPEC NOTE: If Canadian metric sieve standard CAN/CGSB-8.2 is chosen use Table below and edit to suit Project.
.3 Table
	Sieve Designation
	% Passing
	
	
	

	100 mm
	-
	-
	-
	-

	75 mm
	[100]
	[100]
	[100]
	-

	50 mm
	-
	-
	-
	[100]

	37.5 mm
	-
	-
	-
	-

	25 mm
	[55-100]
	-
	-
	[60-100]

	19 mm
	-
	-
	-
	-

	12.5 mm
	-
	-
	-
	[38-70]

	9.5 mm
	-
	-
	-
	-

	4.75 mm
	[25-100]
	[25-85]
	-
	[22-55]

	2.00 mm
	[15-80]
	-
	-
	[13-42]

	0.425 mm
	[4-50]
	[5-30]
	[0-30]
	[5-28]

	0.180 mm
	-
	-
	-
	-

	0.075 mm
	[0-8]
	[0-10]
	[0-8]
	[2-10]


.4 Other properties as follows:
.1 Liquid Limit: to [ASTM D4318], Maximum 25.
.2 Plasticity Index: to [ASTM D4318], Maximum 6.
.3 Los Angeles degradation: to [ASTM C131].
.1 Maximum loss by mass: [40] [50]%.
SPEC NOTE: Use the following paragraphs for DND projects.
.4 Particles smaller than 0.02 mm: to [ASTM D422], Maximum 3%.
.5 Soaked CBR: to [ASTM D1883], Minimum [40]when compacted to 100% of [ASTM D1557].
Part 3 Execution
3.1 EXAMINATION
.1 Verification of Conditions: verify conditions of substrate previously installed under other Sections or Contracts are acceptable for granular sub-base  installation in accordance with manufacturer's written instructions.
.1 Visually inspect substrate in presence of [DCC Representative] [Consultant] [Departmental Representative].
.2 Inform [Consultant] [Departmental Representative] [DCC Representative]of unacceptable conditions immediately upon discovery.
.3 Proceed with installation only after unacceptable conditions have been remedied [and after receipt of written approval to proceed from  [DCC Representative] [Consultant] [Departmental Representative]].
3.2 PREPARATION
SPEC NOTE: Co-ordinate the following paragraph with Section 01 35 21- LEED Requirements. Delete the following article if erosion and sedimentation control measures are included in either Section 01 51 00- Temporary Utilities or Section 01 52 00- Construction Facilities.
.1 Temporary Erosion and Sedimentation Control:
SPEC NOTE: In the following paragraph select the second option if sediment and erosion control plan is included in the Contract documents or select the third option if Contractor is required to provide sediment and erosion control plan to comply with LEED Prerequisite SS 1.
.1 Provide temporary erosion and sedimentation control measures to prevent soil erosion and discharge of soil-bearing water runoff or airborne dust to adjacent properties and walkways, according to [sediment and erosion control plan, specific to site, that complies with EPA 832/R-92-005 or requirements of authorities having jurisdiction, whichever is more stringent] [sediment and erosion control drawings] [requirements of authorities having jurisdiction].
.2 Inspect, repair, and maintain erosion and sedimentation control measures during construction until permanent vegetation has been established.
.3 Remove erosion and sedimentation controls and restore and stabilize areas disturbed during removal.
3.3 PLACING
.1 Place granular sub-base after subgrade is inspected and approved by [DCC Representative] [Consultant] [Departmental Representative].
.2 Construct granular sub-base to depth and grade in areas indicated.
.3 Ensure no frozen material is placed.
.4 Place material only on clean unfrozen surface, free from snow or ice.
SPEC NOTE: The following paragraph is usually an airfield requirement.
.5 Begin spreading sub-base material on crown line or high side of one-way slope.
.6 Place granular sub-base materials using methods which do not lead to segregation or degradation.
SPEC NOTE: Delete the following paragraph if not required for project.
.7 For spreading and shaping material, use spreader boxes having adjustable templates or screeds which will place material in uniform layers of required thickness.
.8 Place material to full width in uniform layers not exceeding [150]mm compacted thickness.
.1 [Consultant] [Departmental Representative] [DCC Representative]may authorize thicker lifts if specified compaction can be achieved.
.9 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
.10 Remove and replace portion of layer in which material has become segregated during spreading.
3.4 COMPACTION
.1 Compaction equipment to be capable of obtaining required material densities.
SPEC NOTE: When compaction is measured in equipment hours, insert description of equipment on which contractor is to base his bid and include the following paragraphs.
.2 [_____]
.3 Efficiency of equipment not specified to be proved at least as efficient as specified equipment at no extra cost and written approval must be received from [Departmental Representative] [DCC Representative] [Consultant]before use.
.4 Equipped with device that records hours of actual work, not motor running hours.
.5 Compact to density of not less than [98]% [corrected maximum dry density] [maximum dry density in accordance with  [ASTM D1557] [ASTM D698]].
.6 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
.7 Apply water as necessary during compaction to obtain specified density.
.8 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by [Consultant] [DCC Representative] [Departmental Representative].
.9 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.
SPEC NOTE: Proof rolling is normally used for airfield pavement projects.
SPEC NOTE: Delete the following article if proof rolling is to be performed under Section 32 11 23- Aggregate Base Courses, or if not required.
3.5 PROOF ROLLING
.1 For proof rolling use standard roller of [45400]kg gross mass with four pneumatic tires each carrying [11350]kg and inflated to [620]kPa. Four tires arranged abreast with centre to centre spacing of [730] mm maximum.
.2 Obtain written approval from [DCC Representative] [Consultant] [Departmental Representative]to use non standard proof rolling equipment.
.3 Proof roll at level in sub-base as indicated.
.1 If non standard proof rolling equipment is approved, [Departmental Representative] [DCC Representative] [Consultant]will determine level of proof rolling.
.4 Make sufficient passes with proof roller to subject every point on surface to three separate passes of loaded tire.
.5 Where proof rolling reveals areas of defective subgrade:
.1 Remove sub-base and subgrade material to depth and extent as directed by [Consultant] [Departmental Representative] [DCC Representative].
.2 Backfill excavated subgrade with [sub-base material and compact in accordance with this section] [common material and compact in accordance with Section  [31 22 14- Airfield Grading]].
.3 Replace sub-base material and compact.
.6 Where proof rolling reveals areas of defective sub-base, remove and replace in accordance with this section at no extra cost.
3.6 CLEANING
.1 Progress Cleaning: clean in accordance with Section [01 74 11- Cleaning].
.1 Leave Work area clean at end of each day.
.2 Final Cleaning: upon completion remove surplus materials, rubbish, tools and equipment in accordance with Section [01 74 11- Cleaning].
.3 Waste Management: separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal] [01 35 21- LEED Requirements].
.1 Remove recycling containers and bins from site and dispose of materials at appropriate facility.
3.7 SITE TOLERANCES
.1 Finished sub-base surface to be within [10] mm of elevation as indicated but not uniformly high or low.
3.8 PROTECTION
.1 Maintain finished sub-base in condition conforming to this section until succeeding base is constructed, or until granular sub-base is accepted by [DCC Representative] [Departmental Representative] [Consultant].
END OF SECTION

