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	32 11 23 - Granular Base Course
	Part 1 General
	1.1 Work Included
	.1 This section specifies requirements for supplying, producing and placing gravel or quarried stone as granular base to lines, grades and typical cross sections as indicated on drawings or as directed by the Departmental Representative.

	1.2 Related Sections
	.1 Section 31 23 33.01 – Excavating, Trenching and Backfilling

	1.3 References
	.1 ASTM International
	.1 ASTM C 117-13, Standard Test Methods for Materials Finer Than 75-mirco m  Sieve in Mineral Aggregates by Washing.
	.2 ASTM D 6928-17, Standard Test Method for Resistance of Coarse Aggregate to Degradation by Abrasion in the Micro Deval Apparatus.
	.3 ASTM C 136-06, Standard Test method for Sieve Analysis of Fine and Coarse Aggregates.
	.4 ASTM D 698-12e2, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (600kN-m/mn).
	.5 ASTM D 1883-16, Standard Test Method for CBR (California Bearing Ratio) of Laboratory-Compacted Soils.
	.6 ASTMD 4318-10e1, Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.



	Part 2 Products
	2.1 Materials
	.1 Granular base: material in accordance with NBDTI Standard Specifications, latest edition, Item 201 and following requirements:
	.1 Crushed stone:
	.1 To consist of clean, hard, sound and durable particles free from soft or disintegrated pieces, mud, dirt, organic or other deleterious materials as described in Item 201 of the N.B. Department of Transportation and Infrastructure Standard Specifica...
	.2 Aggregate base properties: to Table 201-1 of the N.B. Department of Transportation and Infrastructure Standard Specifications (January 2011).
	.3 Under no circumstances will Pit Run material will be accepted as aggregate base.
	.4 The crushed rock, when tested in accordance with the N.B. Department of Transportation and Infrastructure's method with standard laboratory sieves, will conform to Table 201-2 (Crushed Rock, 31.5 mm % Passing gradation) of the N.B. Department of Tr...




	Part 3 Execution
	3.1 Placing
	.1 Place granular base after all substrate material has been inspected and approved by Departmental Representative.
	.2 Placing:
	.1 Construct granular base to depth and grade in areas indicated and dimensions as shown on the drawings or as directed by the Departmental Representative.
	.2 Ensure no frozen material is placed.
	.3 Place material only on clean unfrozen surface, free from snow or ice.
	.4 Place granular base materials using methods which do not lead to segregation or degradation.
	.5 Shape base by means of a blade grader (other than a tractor).
	.6 Ruts formed by hauling or traffic will be dragged full at least once a day or as often as necessary to prevent cutting through the surface material.
	.7 Place material to full width in uniform layers not exceeding 150 mm compacted thickness.
	.1 Departmental Representative may authorize thicker lifts if specified compaction can be achieved.
	.2 Maximum lift thickness to be determined in the field by a test strip, to ensure the maximum effectiveness and compatibility of the compaction equipment with respect to the material being placed for each piece of equipment and each material type. Th...

	.8 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.9 Remove and replace portion of layer in which material has become segregated during spreading.


	3.2 Compaction
	.1 Compaction equipment to be capable of obtaining required material densities.
	.2 Compact to density of not less than 100 % maximum dry density in accordance with ASTM D698.
	.3 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
	.4 Apply water as necessary during compaction to obtain specified density.
	.1 Make water truck(s) available to apply water for compaction purposes as required, incidental to the work.

	.5 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by Departmental Representative.
	.6 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.
	.7 Compact each layer thoroughly over its entire width before placing the next layer.
	.1 Operate sufficient compaction equipment at all times to thoroughly compact the material at the rate at which it is being placed.


	3.3 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.

	3.4 Site Tolerances
	.1 Finished sub-base surface to be within 10 mm of elevation as indicated but not uniformly high or low.

	3.5 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 Departmental Representative.



	32 12 16 - Asphalt Paving 
	Part 1 General
	1.1 Work Included
	.1 This section specifies requirements for supplying, producing and placing asphalt pavement to lines, grades and typical cross-sections as indicated on drawings or directed by the Departmental Representative.

	1.2 Related Sections
	.1 Section 32 11 16.01 – Granular Sub-base.
	.2 Section 32 11 23 – Granular Base Course.

	1.3 References
	.1 ASTM International
	.1 ASTM D 698-12, Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (600kN-m/m3).


	1.4 Samples
	.1 Submit samples in accordance with Section 01 33 00 – Submittal Procedures.
	.2 Submit to Departmental Representative, samples of material for sieve analysis at least 3 weeks before beginning Work.

	1.5 Delivery, Storage And Handling
	.1 Deliver, store and handle materials in accordance with Section as per NBDTI standards.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations and erosion and sedimentation control plan.
	.2 Replace defective or damaged materials with new.

	.3 Transportation and Handling: handle and transport aggregates to avoid segregation, contamination and degradation.


	Part 2 Products
	2.1 Materials
	.1 Granular sub-base: to Section 32 11 16.01 – Granular Subbase
	.2 Granular base: to Section 32 11 23 – Granular Base Course
	.3 Asphalt cement: PG 52-40
	.4 Asphalt concrete: dense graded hot laid plant mix conforming to the requirements of the NBDTI Standard Specifications, Section 260.2.3 for Type “C” Base/ Surface Course, type to be used shall be in accordance with the Contract Drawings


	Part 3 Execution
	3.1 Foundations
	.1 Foundations for asphalt pavement for roadway reinstatement:
	.1 450 mm compacted thickness of granular sub-base.
	.2 150 mm compacted thickness of granular base.

	.2 Construction of granular foundations: to Section 32 11 16.01 – Granular Sub-base and Section 32 11 23 – Granular Base Course.
	.3 Compaction: Compact each lift of granular material to 100% maximum dry density to ASTM D 698.

	3.2 pavement thickness
	.1 Roadway
	.1 Thicknesses for asphalt pavement:
	.1 Type C Course: 85 mm (blend to existing)



	3.3 Pavement construction
	.1 Finished asphalt surfaces to be within 6 mm of design elevation, but no uniformly high or low.

	3.4 quality control testing
	.1 Inspection and testing shall be carried out by the Contractor.
	.2 Submit satisfactory test results to Departmental Representative showing compliance of asphalt paving with requirements of this Section.



	32 11 23 - Granular Base Course
	32 12 16 - Asphalt Paving 
	32 11 16.01 - Granular Subbase
	Part 1 General
	1.1 Work Included
	.1 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 the Departmental Representative.

	1.2 Related Requirements
	.1 Section 31 23 33.01 – Excavating, Trenching, Backfilling
	.2 Section 32 11 23 – Granular Base Course.

	1.3 References
	.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 D1883-07e2, Standard Test Method for CBR (California Bearing Ratio) of Laboratory Compacted Soils.
	.7 ASTM D4318-10, Standard Test Methods for Liquid Limit, Plastic Limit and Plasticity Index of Soils.

	.2 Canadian General Standards Board (CGSB)
	.1 CAN/CGSB-8.2-M88, Sieves, Testing, Woven Wire, Metric.


	1.4 Action And Informational Submittals
	.1 Submit in accordance with Section 01 33 00 - Submittal Procedures.
	.2 Provide the Departmental Representative with the following information before the commencement of the work and at any time during the construction at the request of the Departmental Representative (at no cost to PWGSC):
	.1 Approved testing geotechnical firm to complete the following analyses and collect samples at the proposed site:
	.1 Source of supply of aggregate
	.2 Sieve analysis
	.3 Micro-Deval Analysis (not to exceed the requirements of Table 201-1 (25%) of the NBDTI Specifications (latest edition) for Aggregate Base Material
	.4 Freeze-thaw – (not to exceed the requirements of Table 201-1 (20%) of the NBDTI Specifications (latest edition)
	.5 Flat and Elongated Particles (not to exceed the requirements of Table 201-1 (35%) of the NBDTI Specifications (latest edition)
	.6 Plasticity Index (not to exceed the requirements of Table 201-1 (3%) of the NBDTI Specifications (latest edition) for Aggregate Base Material
	.7 Standard Proctor and Optimal Moisture values.


	.3 When submitting results to the Departmental Representative, the geotechnical testing firm must confirm that the materials meets the Specifications and that it is or is not suitable for the intended use. This is to be in letter report format submitt...
	.4 PWGSC reserves the right to reject any source of supply of aggregate base on the basis of past field performance, document by the records and experience of PWGSC and/or the Departmental Representative with a specific material, regardless of complia...
	.5 Samples:
	.1 Allow continual sampling by Departmental Representative during production if required.
	.2 Provide Departmental Representative with access to source and processed material for sampling.
	.3 Pay cost of sampling and testing of aggregates which fail to meet specified requirements.


	1.5 Delivery, Storage And Handling
	.1 Deliver, store and handle materials in accordance with Section as per NBDTI standards.
	.2 Storage and Handling Requirements:
	.1 Store materials in accordance with manufacturer's recommendations and erosion and sedimentation control plan.
	.2 Replace defective or damaged materials with new.

	.3 Transportation and Handling: handle and transport aggregates to avoid segregation, contamination and degradation.


	Part 2 Products
	2.1 Materials
	.1 Granular sub-base material: in accordance with NBDTI Standard Specifications, latest edition, Item 201 and following requirements:
	.1 Crushed rock.
	.1 Consisting of clean, hard, sound and durable particles free from soft or disintegrated pieces, mud, dirt, organic or other deleterious materials as described in Item 201 of the NBDTI Standard Specifications (latest edition).

	.2 Aggregate sub-base properties shall meet the requirements of Table 201-1 of the N.B. Department of Transportation and Infrastructure Standard Specifications (latest edition).
	.3 The crushed rock, when tested in accordance with the N.B. Department of Transportation and Infrastructure's method with standard laboratory sieves, will conform to Table 201-2 (Crushed Rock, 75 mm % Passing gradation), of the N.B. Department of Tra...
	.4 Other properties as noted in Clause 1.5.2.1.


	2.2 Source Quality Control
	.1 Inform Departmental Representative of proposed source of aggregates and provide access for sampling 2 weeks minimum before starting production.
	.2 If, in the opinion of Departmental Representative, materials from proposed source do not meet, or cannot reasonably be processed to meet, specified requirements, locate alternative source or demonstrate that material from source in questions can be...
	.3 Advise Departmental Representative 2 weeks minimum in advance of proposed change of material source.
	.4 Acceptance of material at source does not preclude future rejection if it fails to conform to requirements specified, lacks uniformity, or if its field performance is found to be unsatisfactory.


	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 Departmental Representative.
	.2 Inform Departmental 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 Departmental Representative.


	3.2 Preparation
	.1 Prior to the placing of granular sub-base, shape subgrade properly and compact so as to be firm and able to support the construction equipment without displacement.
	.2 Correct soft or yielding subgrade and make stable before sub-base construction proceeds.
	.3 Remove all ponded water from the area prior to placing any granular sub-base material.
	.4 Maintain sufficient crown at all times during construction to ensure ready runoff of surface water.
	.5 Where the gradation of the subgrade soil and the sub-base are such that mixing of the two materials may occur, place an approved geotextile fabric.

	3.3 Placing
	.1 Place granular sub-base after all required piping has been placed and subgrade is inspected and approved by Departmental Representative.  Refer to Section 31 23 3301 -  Excavating, Trenching and Backfilling for further detail regarding placement of...
	.2 Placing:
	.1 Construct granular sub-base to depth and grade in areas indicated and dimensions as shown on the drawings or as directed by the Departmental Representative.
	.1 Material placed wider or deeper than specified will not be measured for payment.

	.2 Ensure no frozen material is placed.
	.3 Place material only on clean unfrozen surface, free from snow or ice.
	.4 Place granular sub-base materials using methods which do not lead to segregation or degradation.
	.5 Shape sub-base by means of a blade grader (other than a tractor).
	.6 Ruts formed by hauling or traffic will be dragged full at least once a day or as often as necessary to prevent cutting through the surface material.
	.7 Place material to full width in uniform layers not exceeding 300 mm compacted thickness.
	.1 Departmental Representative may authorize thicker lifts if specified compaction can be achieved.
	.2 Maximum lift thickness to be determined in the field by a test strip, to ensure the maximum effectiveness and compatibility of the compaction equipment with respect to the material being placed for each piece of equipment and each material type. Th...

	.8 Shape each layer to smooth contour and compact to specified density before succeeding layer is placed.
	.9 When sub-base material is placed over geotextile fabric, carefully place the first layer of sub-base material and spread with a dozer so there is no traffic on the geotextile until the first layer of 300 mm of sub-base has been spread and compacted.
	.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.
	.2 Compact to density of not less than 95 % maximum dry density in accordance with ASTM D698.
	.3 Shape and roll alternately to obtain smooth, even and uniformly compacted sub-base.
	.4 Apply water as necessary during compaction to obtain specified density.
	.1 Make water truck(s) available to apply water for compaction purposes as required, incidental to the work.

	.5 In areas not accessible to rolling equipment, compact to specified density with mechanical tampers approved by Departmental Representative.
	.6 Correct surface irregularities by loosening and adding or removing material until surface is within specified tolerance.
	.7 Compact each layer thoroughly over its entire width before placing the next layer.
	.1 Operate sufficient compaction equipment at all times to thoroughly compact the material at the rate at which it is being placed.


	3.5 PROOF ROLLING
	.1 For proof rolling use a fully loaded tandem truck. Make sufficient passes of proof rolling equipment to subject every point on surface to at least one pass of loaded tire and confirm no greater than 25 mm deflection occurs. Perform proof rolling in...
	.2 Obtain written approval from 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 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 Departmental Representative.
	.2 Backfill excavated subgrade with sub-base material and compact in accordance with this section.
	.3 Replace sub-base material and compact.

	.6 Where proof rolling reveals areas of defective sub-base, remove defective materials to depth and extent as directed by Departmental Representative and replace in accordance with this section at no extra cost.
	.7 Maintain the finished aggregate base conditions until asphalt concrete is applied.

	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.

	3.7 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 Departmental Representative.






