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SPEC NOTE DESCRIPTION: This Section specifies requirements for stabilizing soil subgrade by applying hydrated lime, mixing and compacting.
SPEC NOTE ENVIRONMENTAL: This Section specifies environmentally responsible material choices, including reuse and recycling options, and generally available disposal options.
SPEC NOTE: This Section 31 32 14 has been renumbered to meet the recommendations of the MasterFormat 2004 classification system. Prior to January 2005, this NMS section was numbered Section 02341 - Lime Soil Stabilization in accordance with MasterFormat 1995.
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 [_____]
1.2 MEASUREMENT PROCEDURES
SPEC NOTE: Choose one of the following. Delete this paragraph if no payment on unit cost basis is to be made under this Section or if Project is a fixed price contract.
.1 Measure supply and application of lime in tonnes of hydrated lime incorporated into Work.
.2 Measure mixing and compaction in square metres.
.3 Measure supply, application, mixing and compaction in square metres.
1.3 REFERENCE STANDARDS
SPEC NOTE: Edit the following paragraphs, deleting those REFERENCE STANDARDS not required for this specific project.
.1 American Society for Testing and Materials International (ASTM)
.1 ASTM C207-[05], Standard Specification for Hydrated Lime for Masonry Purposes.
.2 ASTM D698-[00ae1], Standard Test Methods for Laboratory Compaction Characteristics of Soil Using Standard Effort (12,400 ft-lbf/ft3) (600 kN-m/m3).
.3 ASTM D1557-[02e1], Test Method for Laboratory Compaction Characteristics of Soil Using Modified Effort (56,000 ft-lbf/ft3(2,700 kN-m/m3)).
1.4 DEFINITIONS
.1 Lime-Stabilized Course: mixture of lime and in-place or select borrow material uniformly blended, wetted, and thoroughly compacted to produce pavement course which meets specified criteria.
.2 Degree of Compaction: required is expressed as percentage of maximum density obtained by test procedure presented in ASTM D1557 abbreviated as percent laboratory maximum density.
1.5 ACTION AND INFORMATIONAL SUBMITTALS
.1 Quality assurance submittals in accordance with Section [01 33 00- Submittal Procedures].
.1 Certificates: submit certificates signed by manufacturer certifying that materials comply with specified performance characteristics and physical properties.
.2 Instructions: submit manufacturer's installation instructions.
1.6 WASTE MANAGEMENT AND DISPOSAL
.1 Separate waste materials for [reuse] [recycling]in accordance with Section [01 74 21- Construction/Demolition Waste Management and Disposal].
.2 Remove in-place materials that are unsuitable for stabilization, material that has been removed for required correction of defective areas; dispose of waste material, and debris [in waste disposal areas indicated] [as directed].
Part 2 Products
2.1 MATERIALS
.1 Hydrated lime: to ASTM C207, Type "N".
.2 Water: clean, fresh, and free from injurious amounts of oil, acid, salt, alkali, organic matter, and other substances deleterious to lime or soil-lime mixture, and subject to approval of [Departmental Representative] [DCC Representative] [Consultant].
2.2 PLANT, EQUIPMENT, MACHINES, AND TOOLS
.1 Plant, equipment, machines, and tools used: maintain in satisfactory working condition.
.2 Use other compacting equipment in lieu of that specified where it can be demonstrated that results are equivalent.
.3 Provide protective equipment, apparel, and barriers to protect eyes, respiratory system, and skin of workers exposed to contact with lime dust or slurry.
.4 Steel-Wheeled Rollers: steel-wheeled rollers: self-propelled type with total weight of not less than [9]metric tons, and minimum weight of [135]kilograms per millimetre width of rear wheel.
.1 Roller wheels: equipped with adjustable scrapers.
.2 Use of vibratory rollers is optional.
.5 Pneumatic-Tired Rollers: pneumatic-tired rollers: [4]or more tires, each loaded to minimum of [13.6]metric tonnes and inflated to minimum pressure of [1.035]MPa
.1 Loading: equally distributed to wheels, uniformly inflate tires.
.2 Towing equipment: pneumatic-tired.
.6 Mechanical Spreader: mechanical spreader: [attached to propelling unit] [self-propelled]capable of moving [spreader and]material truck.
.1 Spreader device: steerable with variable speeds forward and reverse.
.2 Spreader and propelling unit: carried on [tracks] [rubber tires], [drum-type steel rollers]that will not disturb underlying material.
.3 Spreader: equipped with hopper, adjustable screed, and outboard bumper rolls; with uniform, steady flow of material from hopper.
.4 Spreader: capable of laying material without segregation across full width of lane to uniform thickness and to uniform loose density so that when compacted, layer or layers conform to thickness and grade requirements indicated.
.5 [Departmental Representative] [Consultant] [DCC Representative]may require demonstration of spreader prior to approving use in performance of work.
.7 Sprinkling Equipment to include: tank trucks, pressure distributors, or other approved equipment designed to apply controlled quantities of water uniformly over variable widths of surface.
.8 Tampers: approved mechanical type, operated by either pneumatic pressure or internal combustion, with sufficient weight and striking power to produce compaction required.
.9 Straightedge: furnish and maintain at site, one [3.66] [3.05]meters straightedge for each bituminous paver, for use in finished edge testing.
.1 Aluminum or other lightweight metal with blades of box or box-girder cross section, flat bottom reinforced to insure rigidity and accuracy.
.2 Equip with handles to facilitate movement on pavement.
2.3 SOURCE QUALITY CONTROL
.1 Construct test area of approximately [400]m2to demonstrate that proposed work methods and timing will produce lime stabilized subgrade meeting requirements of this Section.
Part 3 Execution
3.1 PROTECTION
.1 Prohibit vehicular traffic on lime stabilized subgrade, except essential construction traffic, and maintain in acceptable condition until succeeding material is applied or until  directed by [Consultant] [DCC Representative] [Departmental Representative].
.1 Restore to smooth compacted surface, when rutting occurs.
.2 Treat and protect subgrade with bituminous prime coat, when lapse period of more than [4]weeks occurs before application of overlying pavement source,
3.2 APPLICATION
.1 Manufacturer's Instructions: comply with manufacturer's written recommendations or specifications, including product technical bulletins, handling, storage and installation instructions, and datasheet.
.2 Apply lime uniformly on subgrade areas indicated at rate of [_____]methods.[dry] [slurry]may modify rate of application during Work to produce acceptable product.[Departmental Representative] [DCC Representative] [Consultant]
.3 Do not apply lime under wind conditions which cause loss of lime from surface.
.4 Apply lime only on areas where initial mixing will be carried out on same day.
.5 Weather Limitations:
.1 Do not perform base course work, during freezing temperatures.
.2 Protect completed base, when temperature is below [5]degrees C, against freezing by sufficient covering of straw, or by other approved methods, until course has dried out.
.3 Bring areas of completed base course that are damaged by freezing, rainfall, or other weather conditions to satisfactory condition without additional cost.
.4 Do not apply lime when atmospheric temperature is less than [5]degrees C.
.5 Do not apply lime to soils that are frozen or contain frost, or when underlying material is frozen.
.6 Protect completed lime-treated areas when temperature falls below [2]degrees C against any detrimental effects of freezing.
.6 Prepare and distribute lime slurry using equipment or procedures capable of keeping slurried lime in suspension and spreading slurry uniformly over area to be stabilized.
.1 Lime content of slurry: as directed by [Consultant] [Departmental Representative] [DCC Representative].
3.3 MIXING
.1 Mix lime into subgrade to give minimum stabilized compacted thickness [as indicated] [of  [150] mm].
.2 [Mix lime and soil with minimum of  [two] complete passes of rotary action mechanical mixer].
.3 Perform initial mixing by loosening and breaking soil mass to maximum of [50]mm soil lump size and uniformly distributing lime to depth [as indicated] [as specified herein].
.4 Blade and trim area, following initial mixing, and lightly compact to maintain uniform moisture content during reaction period.
.5 Begin final mixing after lime has reacted with soil sufficiently to allow breaking down of soil lumps.
.6 Aerate soil or add water, during final mixing, as required to bring moisture content to dampness required for compaction.
.7 Continue final mixing until soil lumps are reduced to less than [25]mm maximum dimension.
3.4 COMPACTION
.1 Compact  densities obtained from [ASTM D698] [ASTM D1557] [in accordance with Section  [31 05 10- Corrected Maximum Dry Density for Fill]].
.1 Compact stabilized subgrade to [95]% and in accordance with Section [31 24 13- Roadway Embankments].
3.5 CURING
.1 Lightly sprinkle water on surface during curing period, as directed by [DCC Representative] [Departmental Representative] [Consultant], to prevent excessive loss of moisture.
.2 Allow lime stabilized subgrade to cure, prior to placing subsequent layers of [sub-base] [base]material, for minimum of [four consecutive days] [for period as directed by  [Departmental Representative] [Consultant] [DCC Representative]].
3.6 SITE TOLERANCES
.1 Finish lime stabilized subgrade surface to within [10]mm of elevation [as indicated] [as directed by  [DCC Representative] [Departmental Representative] [Consultant]].
3.7 MAINTENANCE
.1 Maintain stabilized area in satisfactory condition until completed work is accepted.
.2 Maintenance to include immediate repairs of defects and be repeated as often as necessary to keep area intact.
.3 Correct defects [as directed by  [Departmental Representative] [Consultant] [DCC Representative]].
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

