ITEM MO-623 PAVEMENT FRICTION SEALCOAT SURFACE TREATMENT

DESCRIPTION

623-1.1  This item shall consist of a modified asphalt emulsion designed for sealcoating asphalt pavements.  The sealcoat mixture shall be MicroPave, Ultra Seal, or an approved equivalent with sand, properly proportioned, mixed, and spread evenly on the existing wearing course in accordance with these specifications and shall conform to the dimensions shown on the plans or as directed by the Engineer.

MATERIALS

623-2.1  AGGREGATE.  The aggregate shall be black beauty sand for runways, and black beauty sand or silica sand for taxiways and aprons, in the quantities as specified below.  Gradation limits shall be 20/40 mesh or 30/60 mesh as approved by the Engineer (20/40 mesh is recommended for the runway treatment).  Sand shall be clean and free of vegetable matter, dirt, dust, and other deleterious substances. The black beauty aggregate material shall meet the requirements of Table 1.

Mixing quantities of sand – pounds per gallon of asphalt emulsion:


a.
Runway – four (4) pounds of black beauty sand.

b.
Taxiway and Apron – two (2) pounds of black beauty sand or two (2) pounds of silica sand.

	TABLE 1

Properties of Black Beauty Aggregate

	Hardness (Mohs Scale)
	6 – 7

	Bulk Density
	75 – 100 pcf

	Specific Gravity
	2.70 min.

	Moisture Content
	0.5% max.

	Conductivity
	25 microSiemens max.

	Free Silica
	1% max.


623-2.2  ADDITIVE.  Micro-lock or approved equivalent shall be added at the rate of 3%.  Quantity of additive may be increased up to 5% subject to the direction of the Engineer.  Additive is based on acrylonitrile/butadiene latex rubber.  Additive must be pre-diluted with an equal volume of water per the manufacturer’s recommendation, before adding to the emulsion sealer.  (Water must be added to the additive and not vice versa.)

623-2.3  WATER.  Water shall be clean and potable without harmful soluble salts and within a temperature range of 60(-80(F.

623-2.4  EMULSION MATERIAL (Contractor’s Responsibility).  Samples of the emulsion that the contractor proposes to use, together with a statement as to its source, must be submitted and approved by the Engineer before using such material.  The contractor shall furnish the Engineer a manufacturer’s certified report for each consignment of the emulsion.  The test reports shall contain all the data required by the applicable specification.  If the contractor applies the material prior to receipt of the test reports, payment for the material shall be withheld until they are received.  If the material does not pass the specifications, it shall be replaced at the contractor’s expense.  The manufacturer’s certified report shall not be interpreted as a basis for final acceptance.  All such reports shall be subject to verification by testing samples of the emulsion as received for use on the project.  A minimum of one sample per coat may be taken from the contractor’s application machine subject to the direction of the Engineer.

623-2.5  MATERIAL ACCEPTANCE.  Prior to the use of all materials proposed for use during construction, the contractor shall submit to the Engineer, the appropriate material certifications or laboratory tests indicating that the material meets specification requirements.

COMPOSITION

623-3.1  COMPOSITION OF SEALCOAT MIXTURE.  At least 10 days prior to placing any mixture on the project, the contractor shall submit a mix design for verification and approval by the Engineer.

No sealcoat for payment shall be placed until the Engineer has approved a mix design in writing.  The mix design shall be in effect until modified in writing by the Engineer. When unsatisfactory results or other conditions occur, or should a source of materials be changed, a new job mix formula may be required.

The percent of aggregate passing each sieve shall not vary more than ( 4.0 percent from the mix design formula.  The residual asphalt content shall not vary more than ( 1.0 percent from the mix design quantity.

623-3.2  MODIFIED SEALCOAT MIXTURE.
	Specifications/Physical Properties
	Requirements

	Solids Content (with 4 lbs. sand per gallon)
	62% ( 2%

	Ash Content
	40% ( 7%

	Solubility in CS2
	48% ( 2%

	Or
	

	Solubility in trichloroethylene
	27% ( 8%

	Specific Gravity
	1.16 ( 0.1

	Cone Penetration @77( F. dmm (depth in millimeters)
	385 ( 45 (ASTM D217)

	Polymer/Asphalt Ratio
	3% min.


623-3.3  TEST SECTIONS.  Test sections shall be placed prior to the start of the sealcoat work in the presence of the Engineer.  The areas to be tested will be designated by the Engineer and will be located on the existing pavement.  Test strips shall be made by each machine after calibration.  Samples of the sealcoat shall be taken and the mix consistency and proportions verified.  The rate of application will also be verified.  If any test does not meet specification requirements, additional tests shall be made at the contractor’s cost until an acceptable test strip is placed.  Test sections that are unacceptable shall be removed at the contractor’s expense.

CONSTRUCTION METHODS

623-4.1  WEATHER LIMITATIONS.  The sealer material shall not be applied when the weather is rainy or foggy, on extremely humid days (maximum 80%), when the ambient and pavement temperatures are below 60( F and the forecasted low for the next 24 hours is expected to be below 50(F.
623-4.2  EQUIPMENT AND TOOLS.  All equipment, tools, and machines used in the performance of this work shall be maintained in satisfactory working order at all times.  Descriptive information on the sealcoat mixing and applying equipment to be used shall be submitted to the Engineer for approval not less than 10 days before work starts.

623-4.3.  DISTRIBUTORS.  Distributors or spray units used for the spray application of the sealcoat shall be self-propelled and capable of uniformly applying 0.15 to 0.55 gallons per square yard (0.69 to 2.5 liters per square meter) of material over the required width of application.  Distributors shall be equipped with removable manhole covers, tachometers, pressure gauges, and volume-measuring devices.

The mixing tank shall have a mechanically powered full-sweep mixer with sufficient power to move and homogeneously mix the entire content of the tank.  The distributor shall be equipped with a positive placement pump so that a constant pressure can be maintained on the mixture to the spray nozzles.

623-4.4.  SEALCOAT MIXING EQUIPMENT.  The sealcoat-mixing machine shall be a mixing unit capable of accurately delivering a predetermined proportion of aggregate, water, and modified asphalt emulsion to the mixing changer and of discharging the thoroughly mixed product on a continuous basis.  The mixing unit shall be capable of thoroughly blending all ingredients together and discharging the material to the spreader box or applicator device without segregation.

623-4.5.  SEALCOAT SPREADING EQUIPMENT.  Attached to the mixing machine shall be a mechanical-type squeegee distributor equipped with flexible material in contact with the surface to prevent loss of sealcoat from the spreader box/applicator device.  It shall be maintained to prevent loss of sealcoat on varying grades and crown by adjustments to assure uniform spread.  There shall be a lateral control device and a flexible strike-off capable of being adjusted to lay the sealcoat at the specified rate of application.  The box/applicator device shall be kept clean, and built-up modified asphalt emulsion and aggregate on the box/applicator device shall not be permitted.

623-4.6.  AUXILIARY EQUIPMENT.  Other tools or equipment such as brushes, hand squeegees, hose equipment, tank trucks, water distributors and flushers.  Power blowers, low profile barricades, etc., shall be provided as required.

623-4.7.  EQUIPMENT CALIBRATION.  Each sealcoat-mixing unit to be used on the project shall be calibrated in the presence of the Engineer prior to construction.  Engineer may accept previous calibration documentation covering the exact materials to be used provided the documentation represents tests made during the calendar year.  The documentation shall include an individual calibration of each material at various settings, which can be related to the machine’s metering devices.

623-4.8.  SURFACE PREPARATION.  Prior to placing the sealcoat, unsatisfactory areas shall be repaired in accordance with Item MO-601, and the surface shall be cleaned of dust, dirt, or other loose, foreign matter, grease, oil, or any type of objectionable surface film.  Air blowers or pressure washing with water will be acceptable except that water flushing will not be permitted in areas where considerable cracks are present in the pavement surface.  Embedded dirt and silt shall be removed with steel bristle hand brooms and mud areas shall be thoroughly scraped and pressure washed with clean water. Grease and oil spots shall be scraped with a wire bristle broom and coated with an approved primer in accordance with the manufacturer’s recommendation subject to the direction of the Engineer. 

All paint and rubber over one foot wide that will affect the bond of the sealcoat shall be removed from the surface of the existing pavement, subject to the direction of the Engineer.  Chemicals, high-pressure water, heater scarifier (asphaltic concrete only), or sandblasting may be used.  Any method used shall not cause major damage to the pavement.  Major damage is defined as changing the properties of the pavement or removing pavement over 1/16 inch deep.  If chemicals are used, they shall comply with the state’s environmental protection regulations.  No material shall be deposited on the runway shoulders.  All wastes shall be disposed of in approved areas as directed by the Engineer.

A tack coat shall be applied to excessively weathered surfaces or other areas as directed by the Engineer according to Item MO-603 unless otherwise specified herein, to improve bonding of the sealcoat to the surface.  The tack coat shall consist of one (1) part asphalt emulsion (SS-1-H) mixed with four (4) parts clean water or one (1) part MicroPave or approved equivalent mixed with one (1) part clean water volume and shall be applied at the rate of 0.05 to 0.10 gallon per square yard.  The tack coat shall be applied at least 2 hours before the sealcoat but within the same day. No direct payment will be made for tack coat under Item MO-623.  The quantity of tack coat applied shall be paid for at the contract unit price per gallon for “Bituminous Tack Coat”, as provided in Item MO-603.

No direct payment will be made for cleaning and sealing existing joints and cracks under Item MO-623.  The quantity for cleaning and sealing existing joints and cracks shall be paid for at the contract unit price provided in Item MO-622.

623-4.9  APPLICATION OF SEALCOAT.  The seal shall be applied in two (2) thin coats in a coverage range of 0.3 to 0.45 gallons of emulsion per square yard for both coats combined. First coat shall be applied by squeegee at the rate of 0.20 to 0.35 gallon per square yard subject to the conditions of the pavement and direction of the Engineer. Second coat shall be applied by squeegee or spray at the rate of 0.10 to 0.15 gallon per square yard subject to discretion of the Engineer.

HAND SPRAY APPLICATION IS PERMITTED ONLY IN AREAS NOT ACCESSIBLE BY MACHINE SPRAY/SQUEEGEE UNITS.

The surface shall be pre-wet by fogging ahead of the sealcoat spreader/applicator device subject to the direction of the Engineer.  (The machine should be equipped with a fog bar to be used for pre-dampening if the pavement temperature exceeds 90( F.)  Water used in pre-dampening the surface shall be applied at such a rate that the entire surface is damp with no apparent flowing water in front of the sealcoat spreader/applicator device.  The sealcoat mixture shall be of the desired consistency when deposited on the surface, and no additional elements shall be added.  Total time of mixing shall not exceed 10 minutes.

A sufficient amount of sealcoat shall be carried in all parts of the spreader/applicator device at all times so that complete coverage of all surface voids and cracks is obtained.  Care shall be taken not to overload the spreader/applicator device, which shall move at a slow and uniform rate not to exceed 5 miles per hour.  No lumping, balling, or unmixed aggregate shall be permitted. Any oversized aggregate or foreign materials shall be screened from the aggregate prior to delivery to the mixing machine. No segregation of the emulsion and sand aggregate will be permitted.  If the aggregate settles to the bottom of the mix, the sealcoat will be removed from the pavement surface.  A sufficient amount of sealcoat shall be fed to the surface to keep a full supply against the full width of the squeegee.  The mixture shall not be permitted to overflow the front sides of the spreader/applicator device.  No excessive breaking of the emulsion will be allowed in the mixing machine.  No streaks, such as caused by oversized aggregate, shall be left in the finished pavement.

Adjacent lanes shall be lapped at the edge a minimum of four (4) inches to provide complete sealing of the overlap.  All edges shall be feathered with hand squeegees.

Longitudinal joints shall be constructed either when the sealcoat in the previous lane is in a completely liquid or a completely cured condition.  Longitudinal construction joints shall be smoothed with squeegees if necessary to obtain a good joint.

The fresh sealcoat application shall be protected by barricades and markers and permitted to cure for at least 24 hours, depending on weather conditions (best drying conditions are temperatures of 70(-80( F, sunlight, relative humidity 50% or lower). Sealcoat shall be tested for trafficability prior to opening for regular uses.  Any damage to uncured sealcoat will be repaired at the contractor’s expense.

In areas where the spreader/applicator cannot be used, the sealcoat shall be applied by means of a hand squeegee.   Any joints or cracks that are not filled by the sealcoat mixture shall be filled by using hand squeegees.  No excessive build-up or unsightly appearance shall be permitted on longitudinal or transverse joints.  Upon completion of the work, the sealcoat shall not have bare spots, or cracks through which liquids or foreign matter could penetrate to the underlying pavement.  The finished surface shall present a uniform and skid-resistant texture satisfactory to the Engineer.  All wasted and unused material and all debris shall be removed from the site prior to final acceptance.

METHOD OF MEASUREMENT

622-5.1. The sealcoat coat application shall be measured by the square yard.

623-5.2.
The pavement marking removal shall be measured by the square foot.

BASIS OF PAYMENT

623-6.1.  Payment will be made at the contract unit price per square yard for the sealcoat.  These prices shall be full compensation for furnishing all materials and for all testing, preparation, mixing, and applying these materials, and for all labor, equipment, tools and incidentals necessary to complete the item.

Payment will be made under:


MO-623-6.1
Pavement Friction Sealcoat Surface Treatment--per square yard


MO-623-6.2
Pavement Marking Removal--per square foot

	CERTIFICATION/TESTING REQUIREMENTS

	

	ASTM C 88
	Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate

	ASTM C 128
	Specific Gravity and Absorption of Fine Aggregate

	ASTM C 131
	Resistance to Abrasion of Small Size Course Aggregate by Use of the Los Angeles Machine

	ASTM C 136
	Sieve or Screen Analysis of Fine and Coarse Aggregates

	

	MATERIAL REQUIREMENTS

	

	ASTM D 977
	Emulsified Asphalt

	ASTMD 2397
	Cationic Emulsified Asphalt

	The Asphalt Institute
	Table IV-3 Temperature – Volume Corrections Manual MS-6 for Emulsified Asphalt
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