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SPEC NOTE DESCRIPTION: This Section specifies requirements for producing, placing and curing centrally mixed or mixed-in-place cement stabilized granular base on prepared granular sub-base or base.
SPEC NOTE: Edit this Section to cover centrally mixed or mixed-in-place operation as applicable to project requirements.
Part 1 General
1.1 SUMMARY
.1 Products Installed But Not Supplied Under This Section:
.1 [DCC Representative] [Departmental Representative] [Consultant]to supply following material:
SPEC NOTE: Delete the following paragraph when contractor to supply. Otherwise edit as necessary to indicate delivery location and method. Specify pit and storage area required if applicable.
.1 Cement delivered to [job site] [in bags].
.2 [Emulsified] [Cutback]asphalt delivered to [job site].
.3 Aggregate at [pit] [borrow] [stockpile].
.2 Accept, deliver and stockpile as indicated.
.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 [_____]
.3 Measurement Procedures:
SPEC NOTE: Where plant mix is being specified, payment may be unit price per tonne. Edit to suit.
.1 Measure cement stabilized base in [cubic metres calculated from design thickness and] [square metres of]actual surface area as indicated.
SPEC NOTE: Delete the following two paragraphs if Departmental Representative/Engineer or Owner to supply.
.2 Measure cement in tonnes of cement incorporated into work.
.3 Measure [emulsified] [cutback]asphalt in litres at 15 degrees C of undiluted [cutback] [emulsified]asphalt applied.
1.2 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs to suit project.
.1 American Association Of State Highway and Transportation Officials (AASHTO)
.1 AASHTO M81-[92-UL(2004)], Standard Specification for Cutback Asphalt (Rapid - Curing Type), Single User Digital Publication.
.2 AASHTO M82-[75 -UL(2004)], Standard Specification for Cutback Asphalt (Medium - Curing Type), Single User Digital Publication.
.3 AASHTO M140-[03-UL(R2003)], Standard Specification for Emulsified Asphalt.
.4 AASHTO M208-[01-UL(R2005)], Standard Specification for Cationic Emulsified Asphalt, Single User Digital Publication.
.2 American Society for Testing and Materials International (ASTM)
.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 0.075 mm (No.200) Sieve in Mineral Aggregates by Washing.
.3 ASTM C131-[06], Standard Test Method for Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine.
.4 ASTM C136-[06], Standard Method for Sieve Analysis of Fine and Coarse Aggregates.
.5 ASTM C171-[03], Standard Specification for Sheet Materials for Curing Concrete.
.6 ASTM D558-[04], Standard Test Methods for Moisture-Density (Unit Weight) Relations of Soil-Cement Mixtures.
.7 ASTM D559-[03], Standard Test Methods for Wetting-and-Drying Compacted Soil-Cement Mixtures.
.8 ASTM D560-[03], Standard Test Methods for Freezing and Thawing Compacted Soil-Cement Mixtures.
.9 ASTM D698-[00ae1], Standard Test Method for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400ft-lbf/ft3) (600kN-m/m3).
.10 ASTM D977-[05], Standard Specification for Emulsified Asphalt.
.11 ASTM D1557-[02e1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000ft-lbf/ft3) (2,700kN-m/m3).
.12 ASTM D2027-[1997(R2004)], Cutback Asphalt (Medium-Curing Type).
.13 ASTM D2028-[1997(R2004)], Cutback Asphalt (Rapid-Curing Type).
.14 ASTM D4318-[05], Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity Index of Soils.
.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 Canadian Standards Association (CSA International)
.1 CAN/CSA-A3000-[03(R2006)], Cementitious Materials Compendium (Consists of A3001, A3002, A3003, A3004 and A3005).
.1 CSA-A3001-[03], Cementitious Materials for Use in Concrete.
.2 CAN/CSA-A23.1-[04]/A23.2-[04], Concrete Materials and Methods of Concrete Construction/Methods of Test and Standard Practices for Concrete.
.5 Health Canada/Workplace Hazardous Materials Information System (WHMIS)
.1 Material Safety Data Sheets (MSDS).
1.3 ACTION AND INFORMATIONAL SUBMITTALS
.1 Provide submittals in accordance with Section [01 33 00- Submittal Procedures].
.2 Product Data:
SPEC NOTE: Include requests for relevant data to be furnished by the Contractor, before, during or after construction.
.1 Submit manufacturer's printed product literature, specifications and datasheet and include product characteristics, performance criteria, physical size, finish and limitations.
.2 Submit [two]copies WHMIS MSDS - Material Safety Data Sheets in accordance with Section [02 81 01- Hazardous Materials].
.3 Samples:
.1 Submit representative samples of aggregates.
.2 Inform [Departmental Representative] [DCC Representative] [Consultant]of proposed source of aggregates and provide access for sampling at least [4]weeks prior to beginning production.
.4 Quality assurance submittals: submit following in accordance with Section [01 45 00- Quality Control].
SPEC NOTE: Specify which test reports are required and identify material to which they are to apply.
.1 Test reports: submit at least [4]weeks prior to beginning work with copies of manufacturer's test data and certification that [asphalt] [cement]delivered to job site meets requirements of this Section.
.2 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
SPEC NOTE: When manufacturer's instructions for specific installation requirements are referenced in PART 3 - EXECUTION, include the following paragraph.
.3 Manufacturer's Instructions: submit manufacturer's installation instructions and special handling criteria, installation sequence, cleaning procedures and [_____]
1.4 QUALITY ASSURANCE
.1 Pre-Installation Meetings: convene pre-installation meeting [one]week prior to beginning [work of this Section] [on-site installation], with [contractor's representative] [DCC Representative] [Consultant] [Departmental Representative]in accordance with [Section  [01 32 16.07- Construction Progress Schedule - Bar (GANTT) Chart]] [Section  [01 32 16.06- Construction Progress Schedule - Critical Path Method (CPM)]]to:
.1 Verify project requirements.
.2 Review installation and substrate conditions.
.3 Co-ordination with other building subtrades.
.4 Review [manufacturer's]installation instructions and warranty requirements.
1.5 DELIVERY, STORAGE AND HANDLING
.1 Packing, shipping, handling and unloading:
.1 Deliver, store and handle materials in accordance with Section [01 61 00- Common Product Requirements].
.2 Deliver, store and handle materials in accordance with manufacturer's written instructions.
.2 Storage and Protection:
.1 Store aggregates to minimize segregation and contamination in accordance with Section [31 05 16- Aggregate Materials].
.2 Store aggregates on surfaces covered with tightly laid wooden planks, sheet metal, or other hard and clean material, to prevent inclusion of contaminants.
.3 Store aggregates of different sizes in separate piles.
.4 Form stockpiles of coarse aggregates by spreading materials in horizontal layers not exceeding [1.5]metres in depth.
.5 Stockpiling: single-core type, cast and spread type or truck-dumped type. Re-mix segregated coarse aggregates, re-mix stockpile to conform to specified grading requirements.
.6 Drain aggregate obtained from below existing water table before use.
.7 Store cement immediately upon receipt.
.8 Store cement in bags on pallets in airtight and weatherproof structure.
.9 Elevate pallets above surface to prevent absorption of moisture.
.10 Stack bags close together to reduce circulation of air.
.11 Do not stack against outside walls.
.12 Ensure storage method permits easy access for inspection and identification of each shipment.
.13 Transfer bulk cement to elevated airtight and weatherproof bins. Ensure cement is free flowing and free of lumps.
.14 Test cement that has been in storage longer than [6]months by standard mortar tests or loss on ignition test and use such cement only with approval of [Consultant] [Departmental Representative] [DCC Representative].
.15 Show date of receipt of shipment on each bag of cement.
.16 Deliver curing materials in original sealed containers showing trade name, specification number and manufacturer's name.
.17 Store to prevent damage and contamination.
.3 Waste Management and Disposal:
.1 Separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
1.6 AMBIENT CONDITIONS
.1 Suspend operations when air temperature is less than 5 degrees C or when rain is forecast within [2]hours.
Part 2 Products
2.1 SUSTAINABLE REQUIREMENTS
.1 Materials and products in accordance with Section [01 47 15- Sustainable Requirements: Construction].
.1 [_____]
2.2 MATERIALS
SPEC NOTE: For Federal Government projects, the use of Supplementary Cementing Materials (SCMs) such as fly ash, ground granulated blast-furnace slag (GGBFS), silica fume or natural pozzolans, should be considered as partial replacement of cement in concrete, in order to reduce greenhouse gas emissions (GHG), unless it is not technically or economically feasible. The use of recyclable industrial by-products such as SCMs, results in sustainable "green" concrete and offers additional benefits including an increase in the conservation of raw materials, energy, resource recovery, and a reduction in the quantities of waste requiring disposal. MTL 2004-16(TR-R) - Use of Fly Ash and Slag in Concrete: A Best Practice Guide by PSPC and NRCan (ftp://ftp.pwgsc.gc.ca./rps/docentre/st/st252-e.pdf) and ASTM C618 Standard Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete provide two references in addition to CAN/CSA-A3001 - Cementitious Materials for Use in Concrete.
SPEC NOTE: Inclusion of SCMs may affect the workability and curing time of concrete. Fly ash, pozzolan, and slag cement may produce uneven discoloration of the concrete during the early stages of construction, depending upon the type of curing provided. Fly ash or pozzolan meeting the specified test results, which are more stringent than ASTM C618, should provide acceptable end results. Fly ash can be used as a replacement for up to 40 percent of the cement. Types F and C fly ash increase durability of concrete. Type F fly ash and slag are replacements for some sand and aggregates and also add to durability.
.1 Cement: to CAN/CSA-A3001, Type [GU].
SPEC NOTE: Select grade to suit project.
.2 Anionic emulsified asphalt: to [ASTM D977].
.3 Cutback asphalt: to [ASTM D2027] [ASTM D2028].
.4 Aggregate: in accordance with Section [31 05 16- Aggregate Materials]and following requirements:
.1 Crushed stone or gravel.
.2 Gradations to be within limits specified when tested to [ASTM C117] [ASTM C136]. Sieve sizes to [CAN/CGSB-8.1] [CAN/CGSB-8.2].
SPEC NOTE: If Alternate 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
	-

	50 mm
	-

	37.5 mm
	-

	25 mm
	[100]

	19 mm
	-

	12.5 mm
	[75 - 100]

	9.5 mm
	-

	4.75 mm
	[55 - 95]

	2.00 mm
	-

	0.425 mm
	[10 - 30]

	0.180 mm
	-

	0.075 mm
	[0 - 10]


.4 Liquid limit: ASTM D4318, maximum 25.
.5 Plasticity index: ASTM D4318, maximum 6.
.6 Los Angeles Degradation: ASTM C131, maximum % loss by mass: [45].
.7 Soundness: ASTM C88, using [Magnesium Sulphate]. Maximum % loss by mass: coarse aggregate [12], fine aggregate [16].
.5 Water:
.1 Provide potable, clean, fresh and free from injurious amounts of oils, acid, salt, alkali, organic matter and other substances deleterious to the hardening of soil-cement.
.2 Test water of questionable quality in accordance with CAN/CSA-A23.1/A23.2, as directed by [Departmental Representative] [Consultant] [DCC Representative].
2.3 MIXES
.1 Minimum cement content: [5]% by mass of dry aggregate.
.2 Minimum compressive strength: 2.0 MPa at [7]days.
.3 Proportion aggregates, cement and water to produce mix meeting following physical requirements or as directed by [DCC Representative] [Consultant] [Departmental Representative]:
.1 Percentage of loss not to exceed [14]% when tested by wetting and drying test to ASTM D559.
.2 Percentage of loss not to exceed [14]% when tested by freezing and thawing test to ASTM D560.
.3 Test specimen for ASTM D559 and ASTM D560, to be prepared in accordance with method outlined in ASTM D558 [except compactive effort to be in accordance with ASTM D1557].
.4 Mix design formula [Departmental Representative] [Consultant] [DCC Representative] [will be provided by] [subject to approval of].
2.4 CURING MATERIALS
.1 Liquid asphalt: to [AASHTO M82] [ASTM D2027], for medium-curing asphalt; [ASTM D2028] [AASHTO M81], for rapid-curing asphalt.
.2 Emulsified asphalt: to [AASHTO M140] [ASTM D977] [AASHTO M208].
.3 Polyethylene sheeting: white, opaque, free of defects, uniform in appearance, [0.10]mm thick.
.1 Water retention requirements in accordance with ASTM C171.
.4 Polyethylene-coated burlap: white, opaque, [0.10]mm thick film, [impregnated into] [extruded on] [permanently affixed to]surface of one side of burlap weighing [0.30]kilograms per square metre prior to coating.
.1 Water retention requirements in accordance with ASTM C171.
.5 Waterproof paper: white topside.
.1 Water retention requirements in accordance with ASTM C171.
Part 3 Execution
3.1 MANUFACTURER'S INSTRUCTIONS
.1 Compliance: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheets.
3.2 SITE PREPARATION
.1 Clean debris from area to be stabilized.
.2 Inspect [subbase] [subgrade]for capability, to withstand without displacement compaction specified for aggregate-cement mixture.
.3 Correct ruts, soft or yielding areas in [subbase] [subgrade]by removing or adding material or aerating or wetting materials as required.
.4 [Clear and grub,]grade [proof roll]and shape area to be stabilized; conform to lines, grades, and cross sections prior to placing cement-treated course.
.5 Surface: approved by [DCC Representative] [Departmental Representative] [Consultant]prior to [base] [subbase]course placement.
.6 Determine moisture-density relationship of existing soils in accordance with ASTM D1557.
.7 Perform laboratory tests on existing materials prior to initial construction.
.8 Maintain lines and grades as indicated.
.1 When stabilized course is part of pavement which is to meet fixed grade, construct transition long enough to minimize abrupt or noticeable grade changes.
3.3 SEQUENCE OF OPERATION
SPEC NOTE: Delete the following paragraph when mixed-in-place is specified.
.1 Central mixing plant:
.1 [continuous] [Batch]type capable of producing at least [180]tonnes of mix per hour.
.2 Equipped with automatic metering devices.
.3 For batch type mixers: separate cement weighing scale, or separate cement compartment contained within aggregate hopper.
.4 For continuous type mixers:
.1 Interlocking device at mixer to maintain constant ratio of cement to aggregate.
.2 Positive signal system indicating level of materials in storage bins.
SPEC NOTE: Delete the following paragraph when mixed-in-place is specified.
.2 Preparation of plant mix:
.1 Ensure no frozen materials are used in mixing.
.2 Do not load mixing unit beyond rated capacity.
.3 Add water to dry mixture at rate and time approved or directed by [Departmental Representative] [Consultant] [DCC Representative].
.4 Mixing time: as directed by [Consultant] [DCC Representative] [Departmental Representative]but not less than [30]seconds.
.5 Maintain proportion of cement, water and granular material within [5]% of mix design.
.1 Where variation is greater than [5]%, mixture will be rejected.
.6 Moisture content at start of compaction: at optimum moisture content for compaction.
.1 Tolerance: plus or minus 2%.
SPEC NOTE: Delete the following paragraph when mixed-in-place is specified.
.3 Placing of plant mix:
.1 Haul mixture from mixing plant to spreading equipment in trucks equipped with protective covers.
.2 Construct cement stabilized granular base to design depth and grade in areas indicated.
.3 Begin placement at crown or high side of one way design slope.
.4 Place mixture on surface which is moist but free of standing water.
.5 Place and compact in uniform layer of [200]mm compacted thickness.
SPEC NOTE: Edit the following paragraph to suit project requirements.
.6 [Construct in parallel lanes of minimum  [4.5] m width].
.7 Place mix no later than [45]minutes after water is added in mixer.
SPEC NOTE: Delete the following paragraph when plant mix is specified.
.4 Mixed-in-place:
.1 Ensure no frozen materials are used in mixing.
.2 Travelling mixing machine to have following features:
.1 Capable of picking up aggregate and cement off grade for dry mixing.
.2 Equipped with spray nozzle type of watering system.
.3 Capable of spreading mix in uniform layers.
.3 Begin placement at crown or high side of one way design slope.
.4 Spread base aggregate to required depth or place in windrow as required by type of mixing machine used.
.5 Spread cement on aggregate by approved self-powered mechanical cement spreader at rate approved by [DCC Representative] [Consultant] [Departmental Representative].
.6 Pick up and mix dry cement and aggregate until homogeneous.
.1 Add water and remix until water is evenly distributed.
.7 Spread and compact mix in uniform layer of [200]mm compacted thickness.
.5 Joints:
.1 When placing mix against stabilized base less than 30 min in place, no special jointing required.
.2 When placing mix against stabilized base more than 30 min in place, prepare construction joint by cutting back existing material as necessary to expose uniform aligned full depth vertical face, composed of well compacted material.
.1 Cutting back is not necessary if form is used.
.3 Offset joints at least [250]mm from design joint locations of overlaying pavement.
.4 Compact new material against joints to ensure bond.
.6 Compacting:
.1 Compaction equipment: capable of obtaining required material densities.
.2 Compact stabilized base to at least [[97] % of maximum density, ASTM D558, (method B) except compactive effort to be in accordance with ASTM D1557] [[98] % of maximum density ASTM D698].
.3 Begin compaction immediately after spreading to complete surface finishing within [2]hour from start of mixing.
.4 Begin compaction with roller covering outer edge of material and proceed continuously back and forth across area until specified compaction is obtained.
.1 Space successive roller passes no more than 75% of width of rear roller wheel is on uncompacted material.
.5 Operate compaction equipment forward and backward without turning around.
.6 Keep stabilized base surface moist during compaction operation.
.7 Complete final compaction using pneumatic tired rollers.
.8 Correct high areas by scarifying and removing material until surface is within specified tolerance.
.9 Dispose of excess material.
.1 Do not use excess material to fill depressions.
.10 Correct low areas by adding materials, scarifying, removing, and wasting at least [50]mm of compacted base before bringing to grade with new material.
.11 Compact corrected areas.
.7 Curing:
.1 Prior to application of curing membrane, clean surface of loose material and keep moist continuously by means of fine spray of water.
.2 Apply curing membrane of [emulsified] [cutback]asphalt within [2]hours following final finishing operations.
.3 Apply [cutback asphalt with pressure distributor truck at  [1.0] L/m2] [emulsified asphalt with pressure distributor truck at  [1.35] L/m2].
.4 Completely cover stabilized base surface with [cutback] [emulsified]asphalt and use hand application methods to complete areas missed by distributor truck.
3.4 SITE TOLERANCES
.1 Finish cement stabilized granular base to plus or minus [10]mm of design grade and cross section, but not uniformly high or low.
3.5 FINISHING
.1 Moisten surface, after compaction and shape to required lines, grades and cross section.
.2 Lightly scarify surface to eliminate imprints made by compacting or shaping equipment.
.3 Compact surface to specified density with rubber tired rollers and smooth-wheel tandem rollers to provide smooth, dense, uniform surface free of surface checking, ridges or loose material and conforming to crown, grade and line indicated.
.4 Complete finishing operations within [2]hours after completion of mixing operations.
.5 In places not accessible to finishing and shaping equipment, compact mixture with mechanical tampers to density specified; shape and finish by hand methods.
.6 Reprocess with additional cement that portion of compacted mix with density less than that specified or that has not properly hardened or that is improperly finished.
.7 Place material along edges of stabilized course in quantity that will compact to thickness of course being constructed.
.8 If constructed in two or more layers, place in quantity that will compact to thickness of each layer.
.9 Allow in each operation, minimum width of [300]mm of shoulder to be rolled and compacted simultaneously with each layer of stabilized course.
.10 Where average measured thickness of stabilized course is more than [13]mm deficient in thickness, conduct additional tests and correct deficiencies as directed by [DCC Representative] [Consultant] [Departmental Representative].
.1 Correct excesses in thickness if so directed by [Departmental Representative] [Consultant] [DCC Representative].
.2 Replace material removed for test holes or for deficient thickness reconstruction and compact with new soil-cement mixture.
.3 At end of each work day, form straight transverse construction joint by cutting back into completed work to form true vertical face free of loose or shattered material.
.4 Remove improperly compacted material along construction joints and replace with soil-cement that is mixed, moistened, and compacted.
3.6 CURING
.1 Immediately after completion of finishing operations, but no later than end of each days stabilization work, protect surface against rapid drying for [7]days.
.2 Immediately after finishing, clean surface of loose and foreign matter.
.3 Ensure that surface contains sufficient moisture, by applying water in fine spray to prevent penetration of bituminous material.
.4 Using distributor, apply bituminous material at temperature between [_____]and [_____]litres per square metre.[0.90]
.5 Treat areas inaccessible to, or missed by distributor using manually operated hose attachment.
.6 Apply sand at [_____][_____]
.7 Apply burlap covers consisting of two or more layers of burlap having combined weight of [0.47]kilograms or more per square metre in dry condition.
.1 Burlap: new or previously used only for curing concrete.
.2 Cotton mats and burlap strips: length, after shrinkage, at least [300]mm greater than required to cover entire width and edges of finished stabilized area.
.8 Overlap mats [150]mm.
.1 Wet mats before placing and keep them continuously wet and in intimate contact with surface and edges of finished stabilized area during entire curing period.
.9 Moisten surface with fine spray of water, then cover with [polyethylene sheeting] [polyethylene-coated burlap blankets] [waterproof-paper] [waterproof-paper blankets].
.10 Thoroughly saturate polyethylene-coated burlap with water before placing.
.11 Place [polyethylene-coated burlap blankets] [polyethylene sheeting] [waterproof-paper blankets]with light-colored side up.
.12 Extend sheets over edges of stabilized area and secure in place during curing period.
.13 Overlap edges of sheets a minimum of [300]mm and securely cement or tape to form continuous closed joints.
.14 Immediately repair tears and holes in sheets.
.15 Reject curing material that does not provide continuous cover.
.16 Apply [50]mm covering of soil or minimum [2.17]kilograms per square metre of straw.
.17 Moisten material initially and keep moistened throughout curing period.
3.7 PROTECTION
.1 Protect cement stabilized base from frost for [7]days after placement.
.2 Keep vehicular traffic off cement stabilized base, except essential construction traffic.
.3 Maintain in acceptable condition until succeeding material is applied or until acceptance by [DCC Representative] [Consultant] [Departmental Representative]. If rutting occurs, restore to smooth compacted surface.
.4 Prevent damage to curing membrane for minimum of 7 days after application.
3.8 CLEANING
.1 Proceed in accordance with Section [01 74 11- Cleaning].
.2 On completion and verification of performance of installation, remove surplus materials, excess materials, rubbish, tools and equipment.
END OF SECTION

