CONSTRUCTION SPECIFICATIONS 

400. ADDITION OF STABILIZER AND EARTH MATERIALS SEALANT
1.
SCOPE
This work shall consist of furnishing and placing a stabilizer and sealant treatment, applied on a water solution on a prepared surface coarse; mixing suitable in-place or borrow material with the stabilizer and sealant solution; compacting the mixture to the lines, grades and dimensions as shown on the drawings; and upon completion providing a surface that is smooth and in conformance with the typical section, lines and grades as shown on the drawings.

2.
MATERIALS 

The dual component soil stabilization system shall consist of a concentrated liquid stabilizer and a complementary non-petroleum; resinous polymeric emulsion earth materials sealant as described below.  The stabilizer and earth materials sealant shall be formulated for application in combination individually added to the compaction water and then applied as a single step in the construction process.  Two gallons of earth materials sealant shall be added for every gallon of stabilizer.  The stabilizer and earth materials sealant shall be proven chemically compatible as demonstrated by effectiveness by improving aggregate and soil stability in laboratory testing by independent materials testing laboratories and as demonstrated in field application by providing effective stabilization of aggregate and soil materials used as surface courses for unpaved roads.

a.
EMC SQUARED and EMS

[1]
CONCENTRATED LIQUID STABILIZER:

The material shall be EMC SQUARED ® Stabilizer, as supplied by Soil Stabilization Products Company, Inc., Merced, CA, 1(209) 383-3296 or 1(800) 523-9992, or approved equal.  It shall be a concentrated liquid biocatalyst stabilizer formulated specifically for improving the stability of soils, select fill materials and aggregates-for use in construction of earthworks, subgrade, subbase, base course and for surface course materials used in construction and maintenance of unpaved roads, runways and other traffic surfaces.  The stabilizer shall be suitable for dilution in a water solution to allow for adequate dispersion of the liquid concentrate.  The pH range of the concentrated stabilizer shall be not less than 6 and not higher than 10.  The stabilizer shall be non-hazardous, non-toxic, nonflammable, and non-corrosive.  It shall not be a byproduct or additive used primarily for dust control of road surfaces.  The stabilizer shall be capable of being handled without the use of protective breathing apparatus or protective clothing.  A standard Materials Safety Data Sheet shall be furnished by the supplier.

When applied at an application rate of not less than one gallon concentrated stabilizer per 15 cubic yards of soil or aggregate and within the manufacturer's parameters for dilution, moisture control, processing, compaction and curing, the stabilizer solution shall increase the compressive strength, stability, tensile strength, resistance to moisture and frost susceptibility, and resistance to erosion by wind and water.  Evidence of the effectiveness of the stabilizer from materials testing laboratories, independent from the manufacturer or supplier.  Laboratory test history should include CBR (California Bearing Ratio), Compaction Characteristics, Marshall Stability, R-Value, Shear Strength, Split Tension, Laboratory Suction and Dielectric Measurement, and Unconfined Compression Strength test reports.  The stabilizer shall be protected during transportation and storage.  An airtight seal shall be maintained to protect against air contamination.  Any product which has been left open to air contamination will be rejected. 

[2]
NON-PETROLEUM, RESINOUS POLYMERIC EMULSION EARTH MATERIALS SEALANT:

The material shall be EMS® Earth Materials Sealant, as supplied by Soil Stabilization Products Company, Inc., Merced CA, 1(209) 383-3296 or 1(800) 523-9992, or approved equal.  It shall be specifically formulated for compatibility with EMC SQUARED® Stabilizer for use in protecting compacted aggregate and soil materials against moisture infiltration and for reducing the hydraulic conductivity of soil liners constructed for moisture barrier and water retention applications.  The earth materials sealant shall be suitable for dilution in a water solution to allow for adequate dispersion of the liquid concentrate.  The pH range of the concentrated stabilizer shall be not less than 6 and not higher than one 0.  The earth materials sealant shall be a non-petroleum resinous polymeric emulsion that is non-hazardous, nontoxic, nonflammable, and non-corrosive.  It shall not be a by-product or additive used primarily for dust control of road surfaces.  The earth materials sealant shall be capable of being handled without the use of protective breathing apparatus or protective clothing.  A standard Materials Safety Data Sheet shall be furnished by supplier.

When applied in combination with the stabilizer at an application rate of not less than two gallons of earth materials sealant per 15 cubic yards of soil or aggregate and within the manufacturer's parameters for dilution, moisture control, processing, compaction and curing, the stabilizer and earth materials sealant solution shall improve the shear strength and the bearing strength and reduce the moisture susceptibility of aggregate and soil materials.  Evidence of the effectiveness of the stabilizer and earth materials sealant solution shall be available from materials testing laboratories, independent of the manufacturer or supplier.  These laboratory tests shall include R Value, Shear Strength, Suction and Dielectric Measurement and 

Unconfined Compression Strength test reports, demonstrating that the stabilizer and earth materials sealant combination have been effective in improvement of both granular, non-plastic materials and cohesive, highly plastic soils. 

[3]
Environmental Acceptability: Upon request, the supplier must be able to provide independent laboratory test reports from a certified analytical laboratory experienced in environmental acceptability testing documenting tests performed on product samples of the stabilizer and earth materials sealant.  These tests must include the US EPA 7000 Series (TTLC or CAM1 7) for metals and Method 8270 testing which verify no organic solvents or identifiable EPA 8270 target compounds were detected in amounts which exceed US EPA or State of California regulatory standards as applicable to producers whose intended use involves incorporation into compacted aggregate and soil materials during construction operations.  

[4]
Acceptance of EMC SQUARED and EMS:

2.3.1
Certification: With each load of Soil Stabilizer and Earth Materials Sealant, the truck driver shall present to consignee's representative on site one copy of a fully executed Certificate of Compliance provided by materials supplier conforming to the following format: 

MATERIALS CERTIFICATION 

Consignee 
Designation


Date Contract Number 

Purchase Order No. 

Identification (Truck
Car
etc.) 

Net Weight of Total Shipment Brand Name 

This shipment of Soil stabilizer and Sealant, identified above and covered by this Certification, complies with the specifications applicable to this project. 

Materials Supplier 

Signed 

Material Supplier's Representative 

[5]
Inspection and Acceptance: Sampling may be taken by the buyer to validate adherence to specifications. 

3.
CONSTRUCTION 

a.
Preparation of the Surface: If an in-place soil or aggregate material is to be stabilized which is not already in a loose state, it must first be ripped, scarified, disked or rototilled into a well-pulverized mixture.  If the stabilization project involves the treatment of heavy clay soils, the Project Engineer may specify the use 

of a cross-shaft rotary mixer to assure proper pulverization and mixing.  If the material to be treated is already at or above optimum moisture content, it must be dried to four percentage points below optimum in preparation for addition of the stabilizer and sealant solution.  Do not wet the soil or aggregate material ahead of applying the stabilizer and sealant solution. 

b.
Application of Stabilizer and Sealant: Application of the stabilizer and sealant solution shall be limited to the area specifically shaped and sized to receive the solution, and it shall be limited to such an area that all operations including mixing and compaction can be continuous and completed in one day.  If overnight temperatures will not drop below 32 degrees F/O degrees C, it is the Project Engineer's option to allow treated material to remain in a stockpile or windrow overnight with the precaution that moisture must still be properly adjusted for compaction operations. 

The stabilizer and sealant solution shall not be applied or mixed with in-place material if atmospheric temperature is below 50 degrees F/10 degrees C, or when conditions indicate that the temperature will fall below 32 degrees F/O degrees C within 24 hours unless the Project Engineer approves application in colder conditions for special project requirements. 

Unless otherwise indicated by the Project Engineer, application of the stabilizer and sealant solution shall be limited to periods when rainfall is not expected during the application or during the 24-hour period following application.  If rainfall is encountered during application, mixing and compaction and excessive loss of solution due to washing occurs, stabilizer and sealant solution will not be accepted for payment. 

Unless otherwise indicated in the PLANS AND SPECIFICATIONS, the EMC SQUARED and EMS treatment shall be applied at a rate of one gallon of EMC SQUARED and two gallons of EMS per 15 cubic yards (1 liter EMC SQUARED and 2 liters EMS per 3 cubic meters) of material to be treated.  The tolerance from the specified addition rate will be +/- (10) ten percent.

The amount of water to be used shall be calculated to bring the soil or aggregate material to be treated to optimum moisture content per the materials testing information supplied by the Project Engineer.  For soil and aggregate materials that have been determined to have a clay fraction as indicated by a Plasticity Index (P.I.) of 5 or greater, the optimum moisture content for field construction should be lowered by one percentage point from that determined in the laboratory for the untreated material.  In any case, the moisture content for the treated soil or aggregate material at time of compaction should be not more than 10% above and not more than 20% below the optimum moisture content as determined for the untreated aggregate or soil. 

In arid and semi-arid regions and during periods of hot and windy weather in other regions, considerable amounts of water may be required to bring the treated material up to optimum moisture content.  There are no limits to the maximum dilution of the solution in these conditions.  The Project Engineer may at his/her option require that five percent of the stabilizer and sealant concentrates required for a given section of the project be retained for application to the surface during final compaction and final grading operations to protect the material from desiccation and segregation while it is still being worked.  Working soils on the dry side of optimum moisture content is generally recommended when constructing projects in arid or semi-arid regions.

In conditions where the in-place material to be treated is already close to optimum moisture content, no less than two percent moisture must be added as part of the stabilizer and sealant solution in order to properly disperse the highly concentrated treatment system.  Use soil mixing and aeration procedures to dry-back aggregate or soil adequately to allow for the addition of the proper quantity of stabilizer and sealant solution. 

A metered pump shall be used to add the stabilizer to the water.  The capacity of the mixing tank should be determined to allow for accurate proportioning of the stabilizer and sealant solution.  The water tank shall be partially filled with water, the stabilizer added, then the remainder of the water.  The turbulence of the water addition will provide adequate mixing action to prepare the solution. 

The stabilizer and sealant solution should be applied to the material to be treated by a pressurized spreader truck or a water truck with a pressurized spreader bar and an accurate speedometer to ensure uniform distribution of the stabilizer and sealant solution.  The Project Engineer may approve other water spray equipment that can be demonstrated to provide a uniform spray pattern.  If the full width spray pattern is not to the Project Engineer's satisfaction, he may require placement of the treated material into windrows followed by blade-mix processing until it is homogeneously moisturized. 

c.
Mixing: The material to be treated and the stabilizer and sealant solution shall be thoroughly mixed by tractor drawn spike, disc harrows, or cross-shaft rotary mixers.  At the Project Engineer's option, mixing by motor grader scarification teeth or by blade mix processing may be allowed.  Water should not be added to the material prior to adding the stabilizer and sealant solution.  Mixing equipment shall follow no more than a quarter mile behind the spray application truck.  Stabilizer and sealant solution should be added in increments and mixing continued so as to carefully approach optimum moisture content. 

The stabilizer and sealant solution significantly retards evaporation and dry-back of materials during construction, and it increases moisture penetration.  This may cause the treated material to appear dry when near optimum moisture content, so exercise caution when adding additional solution. 

If the entire quantity of stabilizer and sealant solution allotted for a designated volume of material to be treated has been added without achieving a homogeneously wetted mixture within the range of allowable moisture content, then water may be added to the mixture to bring it within specified tolerances using the same attention to uniform distribution as was given to the addition of the stabilizer and sealant solution. 

It is critical to the stabilization process that the stabilizer and sealant solution be thoroughly dispersed and mixed with the material.  Multiple mixing passes must be used to blend the material to the satisfaction of the Project Engineer or as noted in the PLANS AND SPECIFICATIONS. 

d.
Compaction: Compaction operations can begin immediately following attainment of proper mixing and moisture content of the treated material.  Compaction equipment should be mobilized for the project that is capable of achieving compaction of the untreated material to a density no less than 95 percent of the density prescribed in ASTM D-1557 (Modified Proctor) or as required in the PLANS AND SPECIFICATIONS.  Compaction is critical to performance and the highest degree of compaction practically possible should be utilized. 

Sheepsfoot and pad type rollers can be utilized to compact lower lifts and for initial compaction of final lifts.  Pneumatic-tire rollers, static steel-wheel rollers, or vibratory steel-wheel rollers should be used to construct the final compacted surface unless otherwise noted in the PLANS AND SPECIFICATIONS.  Pneumatic-tire rollers in combination with steel-wheel rollers provide the smoothest and most sealed surfaces. 

Tested materials shall be compacted in uniform layers of not more than eight inches thick unless deeper compaction lifts are approved by the Project Engineer.  The compaction operations shall continue and the treated material shall be maintained within the specified range of moisture content until the specified density has been achieved.  All areas of treated materials shall be given a minimum of six passes of the roller equipment. 

Upon completion, the surface shall be smooth and in- conformity with the typical section, lines, and grades as show as SHOWN ON THE DRAWINGS.  The thickness of the compacted, treated material shall not vary more than one inch (2.54 cm) from the depth SHOWN ON THE DRAWINGS.  The compacted thickness shall not be consistently above or below the specified thickness. 

e.
Quality Control Testing: The contractor shall conduct in-place moisture tests in accordance with the method and frequency indicated in the PLANS AND SPECIFICATIONS.  Repeat tests shall be conducted in any areas where test results indicate noncompliance with specification requirements.  All tests shall be conducted under the direction of a registered engineer or certified testing laboratory. 

f.
Curing and Return to Service: An EMS SQUARED and EMS treated material will gain noticeable strength and surface hardness during the first several days following final compaction.  No surface watering or curing membrane is required during this period.  If the surface must be rapidly returned to service under traffic, it should be dried-back adequately so that it is not susceptible to rutting or damage by rapid acceleration and braking.  Once this initial stage of stability has been achieved, the treated materials will benefit from the additional compaction of traffic when placed back in service.  A three-day minimum curing period is required before placement of pavement surfaces, chip seals, or emulsion surface treatments. 

4.
MEASUREMENT AND PAYMENT 
Method of Measurement: The method of measurement will be DESIGNATED in the SCHEDULE OF ITEMS.  Individual construction items will not be measured for payment separately, but will be considered incidental to this item of work.  Individual quality control items will not be measured for payment separately, but will be considered incidental to this item of work. 

5.
ITEMS OF WORK AND CONSTRUCTION DETAILS

Items of work to be performed in conformance with this specification and the construction details are:

a.
Subsidiary Item, Soil Stabilizer and Sealant Additive  

(1) This item shall consist of furnishing and placing a stabilizer and sealant treatment; applying on a water solution on a prepared road base and surface coarse; mixing suitable in-place or borrow material with the stabilizer and sealant solution; compacting the mixture to the lines, grades and dimensions as shown the drawings.

(2)
In Section 2, MATERIALS, the following shall also apply.  Materials certification of product will be required upon product delivery with information provided by supplier as stated on specification section 4.a Certification.  Materials shall demonstrate the additives and onsite base soils mix is effective in improving onsite soils R-Value by 5 percent or have a treated R-Value measurement of 67 or greater.

(3) In Section 3, CONSTRUCTION, the following shall also apply.  

a. Soil Stabilizer and Sealant treatment shall be done for all the one and two lane roads, parkings and spurs and drainage ditches.

b. Moisture content requirements of earthfill, road base, and or surface coarse, parking and spurs base and drainage ditch surfaces shall be as specified in Construction Specification 23, and 200.

c. Compaction of soil stabilizer and sealant treated materials shall be accomplished by compaction methods as specified in Construction Specifications 23, and 200.

(4)
Section 5, MEASUREMENT AND PAYMENT, this section will not apply.  No separate payment will be made for this work.  Compensation for this work will be included under payment of Bid Item 2, One Lane Road, Bid 3, Two Lane Road, Bid Item 5, Parking, and Spurs.
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