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Item S-100
FDOT Standard Specifications (BID SCHEDULE 2)

FDOT specifications which will govern the prosecution of the work where set out in the proposal and/or shown on the
plans shall conform in their entirety to Divisions II and III of the Florida Department of Transportation Standard
Specification for Road and Bridge Construction, latest edition, including all FDOT Supplements and as modified
hereinafter. The construction details contained in the Divisions which are not required to accomplish the work set out
in proposal and/or shown on the plans will have no application to these specifications.

In the event of any conflict(s) between the Contract Documents and the FDOT Standard Specifications, the
precedence in resolving such conflict(s) shall be as follows:

1. Bidding and Contract requirements, and Technical Specifications for the “Terminal Apron
Rehabilitation” as located in this bid package shall govern over FDOT Bid and Contract Requirements.

2. Greater quantities shall govern over lesser.
3. Higher quality and/or more stringent requirements as adjudged by the Engineer shall govern over lesser.

Where FDOT Specifications refer to the “Engineer”, “Engineer of Tests”, or “Division of Tests”, it shall be
understood to mean the Engineer of the Owner as stated in the CONTRACT.

These standard specifications can be obtained from the Florida Department of Transportation at
http://www.dot.state.fl.us/programmanagement/specs.shtm or call Area Code (850) 414-4130.

Specifications pertinent to this project from the Standard Specifications for Road and Bridge Construction are as
follows:

FDOT Section Description

101 Mobilization

300 Tack Coat

327 Milling of Existing Asphalt Pavement

330 Hot Bituminous Mixtures — General Construction Requirements
334 Superpave Asphalt Concrete

710 Painted Pavement Markings

Specification sections not specified above but cross-referenced in the above individual sections are also included
herewith and made a part of these Contract Documents.

Modifications to FDOT Standard Specifications:
Section 334 — Superpave Asphalt Concrete:
1. Mix designs shall be for traffic levels A, B, or C
2. Alotused for acceptance testing will be based on one day’s production with each lot divided onto 4

sublots, regardless of tonnage.
3. Acceptance shall not be based on visual inspection, regardless of tonnage.



Exhibit H- Technical Specifications CONTRACT# ENG/250564

Method of measurement and basis of payment for material and work performed in conformance with the above
specifications shall be as indicated on the BID SCHEDULE. The unit cost bid shall be full compensation for labor,
equipment, materials and incidentals necessary to complete the work in conformance with the Plans and Specifications
to the satisfaction of the Owner. Incidentals include, but are not limited to, items which have specific DOT bid item
numbers in the referenced specifications but are not included in the Bid Schedule.

END OF ITEM S-100
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Item 02000

Construction Layout and Topographic As-Built Survey

PART I - GENERAL

1.1

DESCRIPTION
The work covered by this section includes:

Verification Survey: Surveying engineer provided benchmarks and control points and
performing spot checks on pavements and grades (cut or fill). Surveyor has the
responsibility of reporting any known problems or discrepancies in field data including
established control points by the Engineer for the Contractor prior to the start of the
construction work and ordering materials to the Engineer. The Contractor shall take all
necessary precautions to prevent the loss or damage of primary control points that
Engineer has established for the Contractor.

Construction Staking: Involves the establishment of horizontal alignment and vertical
alignments, proposed grades on all pipes, foundations, pavement markings, and slopes.
If identified in the plan sheet notes or scope of work, the surveyor may be required to
verify surface elevations for contractor or engineer.

Contractor shall establish a sufficient number of benchmarks and cut/fill stakes for the
engineer’s instrument and/or visual checking.

As-built Survey

The as-built topographic survey shall be provided to the engineer with closeout documents.
Limits of As Built shall be the project limits or the construction limits as identified on the
plans. When no project limits are indicated on the drawings, the contractor shall assume
the limits to include all disturbed areas. The survey shall be signed and sealed by surveyor
licensed in the state of the project.

PRODUCTS (Not Used)

PART 2 - EXECUTION

2.1

Topographic survey for controlling pavement thickness shall be on a grid spacing that can
be easily followed either by electronic grade control measures or establishing stringlines
for the contractor’s machines to follow. If the engineer deems proper control is not being
maintained, he has the authority to instruct the contractor to decrease the topographic grid
spacing and provide tighter controls on the vertical work without additional compensation
to the contractor.
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Since accurate topographic as-built information is required for closing out all stormwater
permits, for the owners Airport Layout Plan, and for engineer’s general verification of
finished grades, the contractor shall be required to provide as-built topographic surveys
signed and sealed by a registered surveyor in the State of Florida. When the project is
substantially complete, the contractor shall begin the field survey work for as-built
drawings. As-built topographic survey shall include all above ground features within the
project area with special focus on the following:

1. Horizontal and vertical locations of underground utilities (water, sewer, power, etc.),
conduits, handholes, pull boxes, hydrants and other various appurtenances,
referenced to established project datum and coordinate system (state plane most
likely). Sewer lines must have all inverts and pipe slopes labeled. Label all pipe and
conduit sizes.

2. All bituminous pavements at an acceptable grid to verify pavement cross slopes and
longitudinal grades. Concrete pavements shall be at all slab corners to verify cross
slopes and longitudinal grades.

5. Painted centerlines, callouts, signs, hold markings, and edges. Label radii.

6.  Storm drainage system construction:
a. Exact distance between all catch basins, manholes, points of intersection, and
line terminals or headwalls.
The invert elevation of the end of all pipes, stubouts, and headwalls.
c.  The rim (top of frame) or top of grate and invert elevations of all manholes,
catch basins, and other structures.
d. Elevation and size of all weirs, orifices, and skimmers.

7. Finished floor elevations.
8. Sign sizes and text.
9. Flectrical construction identification:

a.  Exact distance between all manholes and points of intersection.

b Exact size and location of duct bank or cable run and what circuits it feeds.
c.  Exactlocation of any lines abandoned in place.

d Exact location, type, and size of runway and taxiway edge lights, centerline
lights, and/or touchdown zone lights.

Rim and invert elevation of all manholes and duct banks.

Depth of cover on direct burial lines.

o
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g.  Locations of cable splices.
10.  Finished floor elevations.
11. Street sign and airfield guide signs and text descriptions.
12.  Water and Sewer in accordance with notes on utility plans.
13.  All horizontal control shall be in accordance with state statutes but no greater than

tenth of a foot for horizontal data and one-hundredth of a foot for vertical.

All documents provided to the engineer must be submitted by a licensed professional
survey in the State of Florida. Sealed drawings and original signatures shall be provided
when requested. Electronic files in AutoCAD format shall also be sent to the engineer at
his request.

PAYMENT:

The contractor shall be eligible for partial payments of the lump sum item, Construction
Layout and Topographic As-Built Survey. Payment will be made based on the percent
complete of the dollar amount of the contract.

END OF ITEM 02000
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Item P-101

Preparation/Removal of Existing Pavements

DESCRIPTION

101-1 This item shall consist of preparation of existing pavement surfaces for overlay, surface treatments,
removal of existing pavement, and other miscellaneous items. The work shall be accomplished in
accordance with these specifications and the applicable plans.

EQUIPMENT AND MATERIALS

101-2 All equipment and materials shall be specified here and in the following paragraphs or approved by
the Resident Project Representative (RPR). The equipment shall not cause damage to the pavement to
remain in place.

CONSTRUCTION
101-3.1 Removal of existing pavement.

The Contractor’s removal operation shall be controlled to not damage adjacent pavement structure, and
base material, cables, utility ducts, pipelines, or drainage structures which are to remain under the pavement.

a. Concrete pavement removal. Full depth saw cuts shall be made perpendicular to the slab surface.
The Contractor shall saw through the full depth of the slab including any dowels at the joint, removing the
pavement and installing new dowels as shown on the plans and per the specifications. Where the perimeter
of the removal limits is not located on the joint and there are no dowels present, the perimeter shall be saw
cut the full depth of the pavement. The pavement inside the saw cut shall be removed by methods which
will not cause distress in the pavement which is to remain in place. If the material is to be wasted on the
airport site, it shall be reduced to a maximum size of [___]. Concrete slabs that are damaged by under
breaking shall be repaired or removed and replaced as directed by the RPR.

The edge of existing concrete pavement against which new pavement abuts shall be protected from
damage at all times. Spall and underbreak repair shall be in accordance with the plans. Any underlaying
material that is to remain in place, shall be recompacted and/or replaced as shown on the plans. Adjacent
areas damaged during repair shall be repaired or replaced at the Contractor’s expense.

c. Repair or removal of Base, Subbase, and/or Subgrade. All failed material including surface, base
course, subbase course, and subgrade shall be removed and repaired as shown on the plans or as directed
by the RPR. Materials and methods of construction shall comply with the applicable sections of these
specifications. Any damage caused by Contractor’s removal process shall be repaired at the Contractor’s
expense.
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101-3.3 Removal of Foreign Substances/contaminates prior to [ overlay | [ seal-coat |
| remarking |. Removal of foreign substances/contaminates from existing pavement that will affect the
bond of the new treatment shall consist of removal of rubber, fuel spills, oil, crack sealer, at least 90% of
paint, and other foreign substances from the surface of the pavement. Areas that require removal are
designated on the plans and as directed by the RPR in the field during construction.

may be used. If chemicals are used, they shall comply with the state’s environmental protection regulations.
Removal methods used shall not cause major damage to the pavement, or to any structure or utility within
or adjacent to the work area. Major damage is defined as changing the properties of the pavement, removal
of asphalt causing the aggregate to ravel, or removing pavement over 1/8 inch (3 mm) deep. If it is deemed
by the RPR that damage to the existing pavement is caused by operational error, such as permitting the
application method to dwell in one location for too long, the Contractor shall repair the damaged area
without compensation and as directed by the RPR.

Removal of foreign substances shall not proceed until approved by the RPR. Water used for high-pressure
water equipment shall be provided by the Contractor at the Contractor's expense. No material shall be
deposited on the pavement shoulders. All wastes shall be disposed of in areas indicated in this specification
or shown on the plans.

b. Asphalt pavement repair. The Contractor shall repair all spalled concrete as shown on the plans or
as directed by the RPR. The failed areas shall be removed as specified in paragraph 101-3.1b. All failed
material including surface, base course, subbase course, and subgrade shall be removed. Materials and
methods of construction shall comply with the applicable sections of these specifications.
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c. Clean-up. The Contractor shall sweep the milled surface daily and immediately after the milling
until all residual materials are removed from the pavement surface. Prior to paving, the Contractor shall
wet down the milled pavement and thoroughly sweep and/or blow the surface to remove loose residual
material. Waste materials shall be collected and removed from the pavement surface and adjacent areas by
sweeping or vacuuming. Waste materials shall be removed and disposed off Airport property.

101-3.6. Preparation of asphalt pavement surfaces prior to surface treatment. Existing asphalt
pavements to be treated with a surface treatment shall be prepared as follows:

a. Patch asphalt pavement surfaces that have been softened by petroleum derivatives or have failed due
to any other cause. Remove damaged pavement to the full depth of the damage and replace with new asphalt
pavement similar to that of the existing pavement in accordance with paragraph 101-3.4b.

b. Repair joints and cracks in accordance with paragraph 101-3.2.

e-Remove oil or grease that has not penetrated the asphalt pavement by scrubbing with a detergent and
washing thoroughly with clean water. After cleaning, treat these areas with an oil spot primer

d. Clean pavement surface immediately prior to placing the surface treatment so that it is free of dust,
dirt, grease, vegetation, oil or any type of objectionable surface film.

101-3.7 Maintenance. The Contractor shall perform all maintenance work necessary to keep the pavement
in a satisfactory condition until the full section is complete and accepted by the RPR. The surface shall be
kept clean and free from foreign material. The pavement shall be properly drained at all times. If cleaning
is necessary or if the pavement becomes disturbed, any work repairs necessary shall be performed at the
Contractor’s expense.

101-3.9 Preparation of Cracks in Flexible Pavement prior to sealing. Prior to application of sealant
material, clean and dry the joints of all scale, dirt, dust, old sealant, curing compound, moisture and other
foreign matter. The Contractor shall demonstrate, in the presence of the RPR, that the method used cleans
the cracks and does not damage the pavement.
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101-3.9.1 Preparation of Crack. Widen crack with [ router ] [ random crack saw | by removing a
minimum of 1/16 inch (2 mm) from each side of crack. Immediately before sealing, cracks will be blown
out with a hot air lance combined with oil and water-free compressed air.

101-3.9.2 Removal of Existing Crack Sealant. Existing sealants will be removed by [ routing |
| random crack saw |. Following [ routing ][ sawing |any remaining debris will be removed by use
of a hot lance combined with oil and water-free compressed air.

101-3.9.3 Crack Sealant. Crack sealant material and installation will be in accordance with [ Item P-
605 ].

METHOD OF MEASUREMENT

101-4.1 Pavement removal. The unit of measurement for pavement removal shall be the number of square
yards removed by the Contractor. Any pavement removed outside the limits of removal because the
pavement was damaged by negligence on the part of the Contractor shall not be included in the
measurement for payment. No direct measurement or payment shall be made for saw cutting. Saw cutting
shall be incidental to pavement removal. Dowel bar installation shall be incidental to pavement removal.

101 4.1 Preparation of Cracks in Flexible Pavement prior to overlay. The unit of measurement for

Preparation of Cracks in Flexible Pavement shall be incidental.

BASIS OF PAYMENT

101-5.1 Payment. Payment shall be made at contract unit price for the unit of measurement as specified
above. This price shall be full compensation for furnishing all materials and for all preparation, hauling,
and placing of the material and for all labor, equipment, tools, and incidentals necessary to complete this
item.

Item P-101 Concrete Hardstand Removal — Per Square Yard

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are
referred to within the text by the basic designation only.
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Advisory Circulars (AC)

AC 150/5380-6 Guidelines and Procedures for Maintenance of Airport Pavements.
ASTM International (ASTM)

ASTM D6690 Standard Specification for Joint and Crack Sealants, Hot Applied, for

Concrete and Asphalt Pavements

END OF ITEM P-101
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Item S-140
Site Demolition
DESCRIPTION

140-1.1 This item consists of demolition work including complete or partial removal of existing construction
as indicated on the drawings or as directed by the Engineer.

Do not begin demolition work until authorized by Owner.
140-1.2 Scope. Types of demolition work may include but are not limited to:

a. Asphaltic concrete pavement: Includes removal of existing base as required, except where
indicated as asphalt surface removal or milling. Saw cut to neat, straight, vertical lines at
removal limits. Asphalt surface removal is be accomplished by milling in accordance with
Specification S-141 and FDOT Section 327 or other methods approved by the RPR.

d. Miscellaneous structures encountered during excavation, tie-downs, earthwork, paving, and
other operations.

140-1.3 Submittals. Prior to the start of demolition work, submit a demolition plan indicating proposed
methods, sequence of operations, and schedule for demolition and removal work to the Engineer for
approval. Include coordination for shut-off, capping, and continuation of utility services as required; details
for phasing; erosion control; removal methods; disposal of materials; salvage requirements; disconnection
schedule of airfield lighting; and coordination of other work in progress.

140-1.4 Job Conditions.

a. Condition of Structures. Owner assumes no responsibility for actual condition of items or
structures to be demolished.
b. Demolition and Salvage. Except where materials are designated to be incorporated into new

work or retained by Owner, items indicated to be removed but of salvable value to
Contractor may be removed as work progresses. Transport such salvaged items from the
site as they are removed.

C. Sales. Storage or sale of removed items on site will not be permitted.

d. Protection. Provide temporary barricades and other forms of protection as required to
protect workmen and the public from injury due to demolition work, to provide free and safe
passage of Owner's personnel and general public to and from occupied portions of site, and
to protect from damage existing work that is to remain in place. Do not overload structural
elements or pavements to remain.

e. Damages. Promptly repair damages caused to adjacent or other facilities by demolition
work at no cost to Owner. All such repairs must have Engineer's approval.

f. Traffic. Conduct demolition operations and debris removal in a manner to ensure minimum
interference with roads, airport employees, general public, and aircraft operation areas.

g. Explosives. Use of explosives will not be permitted.

h. Environmental Controls. Use water sprinkling, temporary enclosures, and other suitable

methods to limit dust and dirt rising and scattering in air to lowest practical level. Do not
use water if it results in hazardous or objectionable conditions such as ice, flooding, or
pollution.
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140-1.5 Regulatory and Safety Requirements. Comply with all federal, state, and local safety, security,
hauling, disposal, and environmental protection regulations.

140-1.6 Foreign Object Damage (FOD). Aircraft and aircraft engines are subject to FOD from debris and
waste material lying on airfield pavements. Remove all materials that may appear on or near operational
aircraft pavements due to the Contractor's operations. If necessary, the Engineer may require the Contractor
to install a temporary barricade at the Contractor's expense to control the spread of FOD potential debris. The
barricade shall consist of a fence covered with a fabric designed to stop the spread of debris; anchor the fence
and fabric to prevent displacement by winds or jet/prop blasts. Remove barricade when no longer required.

140-1.7 Staging. Certain items cannot be demolished until after work in other phases is complete.
Coordinate work with Owner and approved phasing plan.

EXECUTION

140-2.1 Inspection. Prior to commencement of demolition work, inspect areas in which demolition will be
performed. Photograph or video tape existing condition of structure surfaces, equipment or surrounding
properties which could be misconstrued as damage resulting from demolition work. File photographs or
tapes with Engineer prior to starting work.

140-2.2 Preparation. Provide shoring, bracing, or support to prevent movement, settlement, or collapse of
structures or elements to be demolished and adjacent facilities to remain. Cease operations and notify the
Engineer immediately if safety of structure or surrounding area appears to be endangered. Take precautions
to support structure until determination is made for continuing operations.

140-2.3 Demolition.

a. Perform demolition work in a systematic manner. Use such methods as required to
complete work indicated on drawings or directed by Engineer in accordance with the
demolition plan and governing regulations.

b. Demolish concrete, excluding pavements, and masonry construction in sections; cut concrete
and masonry at junctions with construction to remain using power-driven impact tools, saws,
or hand tools as permitted.

c. Completely fill below-grade areas and voids resulting from demolition work. Provide fill
consisting of approved soil, gravel or sand, free of trash and debris, stones over 6" diameter,
roots or other organic matter. Place fill in accordance with Item P-152. Fill grout or as
shown on plans for voids resulting from the removal of tie-downs.
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140-2.4 Pavement Removal.

a. Sawcut existing pavement to a depth specified in plans along removal limits except as
otherwise indicated. where-milling is-indicated;bre p-andremove pavem

b. Edges of sawcuts shall be protected and shall be neat and square for matching new pavement
to existing pavement.

c. Where no method of removal is specified or shown, Contractor may select and submit a
method for Engineer's approval.

d. Pavement demolition shall be performed with minimum disturbance or vibration to adjacent

pavements to remain. Any subsidence, weakening, or damage to pavement or pavement
edges to remain that are caused by the Contractor's operations shall be repaired as directed
by the Owner and Engineer at the sole expense of the Contractor. All repair materials and
methods shall be as directed by the Engineer whose decision shall be final.

140-2.5 Compaction of Existing Base and Subgrade. Existing base material indicated to remain shall be
rolled, compacted to the density specified for the new base material to a stable state. Existing subgrade
subbase that is exposed by the demolition work and will not need excavation shall be compacted to the
density specified in plans HemP—152. The cost of compaction work shall be incidental to the item for
pavement milling. remeval

140-2.6 Reuse of Materials. Materials and equipment indicated to be reused or relocated shall be removed
and stored to prevent damage and re-installed as the work progresses.

140-2.7 Items to be Salvaged. Materials and equipment to be removed that are indicated to remain the
property of the Owner shall be removed, protected and delivered to a storage site on airport property as
designated by the Engineer.

140-2.8 Dust and Debris Control. Contractor shall prevent the spread of dust and debris on airfield
pavements and elsewhere and shall avoid creation of a nuisance or hazard in the surrounding area. Vacuum
and sweep pavements as often as necessary to control the spread of debris that may result in FOD potential to
aircraft.

140-2.9 Disposal of Demolished Materials.

a. Transport and legally dispose of all debris, rubbish and other demolished materials, daily, off
airport property. Do not allow accumulations on airfield pavements or elsewhere on site.
Store materials that cannot be removed daily in areas designated by the Engineer.

b. If hazardous materials are encountered during demolition operations, comply with applicable
regulations, laws, and ordinances concerning removal, handling and protection against
exposure or environmental pollution.

C. Burning will not be permitted on airport property.

140-2.10 Clean-Up. Upon completion of demolition work, remove tools, equipment and demolished
materials from site. Remove protections and leave areas clean and free of dust and debris.

H-14



Exhibit H- Technical Specifications CONTRACT# ENG/250564

MEASUREMENT AND PAYMENT

140-3.1 General. The contract unit prices shall include the cost of removing the items, labor, tools,
equipment, handling, hauling, stockpiling, disposal, re-installation, clean-up, and all incidental work required
to complete the item.

. ] coundations.
d. Miscellaneous demolition shall include the demolition and removal of existing
miscellaneous items not specifically identified herein which are called out on the plans for
removal. No direct measurement will be made for miscellaneous demolition.

Payment will be made under:

S-140-1 Tie-down Removal — Per Each

END OF ITEM S-140
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Item S-141

Pavement Milling

DESCRIPTION

141-1.1 The work shall consist of milling asphalt pavements in accordance with these specifications and at
locations and typical sections indicated on the drawings, or as directed by the Engineer.

EQUIPMENT

141-2.1 Cold Milling Machine. Shall be a self-propelled pavement profiler with sufficient power, traction,
and stability to cold mill asphalt pavements. The milling machine shall be equipped with grade and slope
control systems which will automatically control the longitudinal profile and cross slope of the milled surface
to an accuracy of + 1/8-inch by the use of one or more sensors. The machine shall be capable of leaving a
uniform surface without damage to the underlying pavement structure. The gross weight of the machine shall
be sized and distributed to avoid overstressing or damaging the existing pavement structure or subgrade to
remain. Conveyors shall be provided to transfer the milled material from the pavement to a truck.

141-2.2 Dust Control. The milling equipment shall be provided with dust control devices as needed to meet
local, State, and Federal pollution control regulations.

141-2.3 Miscellaneous. Provide power brooms, hand brooms, shovels, vacuums, and other equipment as
needed for final cleaning of milled surface and disposal of debris.

CONSTRUCTION REQUIREMENTS

141-3.1 Milling Operation. The existing pavement shall be milled to the indicated profile and cross section
at the locations shown on the drawings. The Contractor may elect to make multiple cuts to achieve the depth
of cut or cross slope required by the drawings.

141-3.2 Grade Control. The profile and cross slope of the milled surface shall be established by string lines
and an automatic cross slope control mechanism. The milled pavement surface will be subject to visual and
straightedge inspection. A 10-foot straightedge shall be maintained in the vicinity of the milling operation at
all times for the purpose of measuring surface irregularities of the milled pavement surface. The straightedge
and labor for its use shall be provided by the Contractor. All longitudinal irregularities in excess of 1/8-inch
in 10 feet shall be remilled at no additional cost to the Owner, including the cost of any leveling material that
may be needed.

The cross slope shall be uniform to a degree that no depressions or misalignment of slope greater than 1/4-
inch in 10 feet are present when tested with a straightedge placed perpendicular to the centerline.

141-3.3 Protection. The milling operation shall proceed in such a manner as to prevent damage to the
underlying pavement structure, utilities, drainage structures, light fixtures, paved surfaces outside the milled
area, and any other appurtenances. The milled pavement surface shall be reasonably free of excessive
scarification marks or other damage as determined by the Engineer. Any leveling or patching required as a
result of negligence by the Contractor shall be repaired with hot asphalt plant mix at no cost to the Owner and
in a manner acceptable to the Engineer. Manholes, inlets, light fixtures, utility lines, and other existing
features damaged by the Contractor's operations shall be repaired or replaced at the expense of the Contractor.
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The Engineer may require re-milling any area where surface laminations or defects resulting from the
Contractor's operations cause a non-uniform surface.

141-3.4 Clean-up. The milled pavement surface shall be thoroughly cleaned of all loose aggregate particles,
dust, mill cuttings, and other objectionable material. Cuttings not immediately picked up during milling and
removal operations shall be promptly removed by power brooming, vacuuming, blowing, or other means as
necessary; this clean-up shall be done before traffic or construction equipment is allowed to recompact and
rebond loose milling residue to the milled surface.

141-3.5 Dust and Hazard Control. The pavement removal operations shall be conducted to effectively
control within regulations the amount of dust being emitted. The operation shall be planned and conducted so
that it is safe for persons and property adjacent to the work including the traveling public.

141-3.6 Disposal. The material removed by means of milling shall become the property of the Contractor and
shall be disposed of off airport property in an approved location.

METHOD OF MEASUREMENT
141-4.1 The quantity of milled asphalt pavements to be paid for will be the actual number of square yards of
milled pavement surface approved, completed, and accepted. Milling in multiple cuts will be counted as one
surface, not multiple surfaces.

BASIS OF PAYMENT

141-5.1 Milled pavement, measured as defined above, will be paid for at the contract unit price bid per
square yard. Such payment shall be full compensation for all work covered by this section, including but not
limited to milling the pavement, cleaning the milled surface, loading, hauling, and disposal of all milled
material and for all materials, labor, equipment, tools, and incidentals necessary for satisfactory performance
of the work.

Payment will be made under:

Item S-141 Refer to Bid Schedule

END OF ITEM S-141
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Item P-403

Asphalt Mix Pavement Leveling Course

DESCRIPTION

403-1.1 This item shall consist of pavement courses composed of mineral aggregate and asphalt binder
mixed in a central mixing plant and placed on a prepared course in accordance with these specifications
and shall conform to the lines, grades, thicknesses, and typical cross-sections shown on the plans. Each
course shall be constructed to the depth, typical section, and elevation required by the plans and shall be
rolled, finished, and approved before the placement of the next course.

MATERIALS

403-2.1 Aggregate. Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screenings,
natural sand and mineral filler, as required. The aggregates should have no known history of detrimental
pavement staining due to ferrous sulfides, such as pyrite. Coarse aggregate is the material retained on the
No. 4 (4.75 mm) sieve. Fine aggregate is the material passing the No. 4 sieve.

a. Coarse aggregate. Coarse aggregate shall consist of sound, tough, durable particles, free from films
of matter that would prevent thorough coating and bonding with the asphalt material and free from
organic matter and other deleterious substances. Coarse aggregate material requirements are given in the
table below.
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Coarse Aggregate Material Requirements

CONTRACT# ENG/250564

(1.12 Mg/cubic meter)

Material Test Requirement Standard
Resistance to Degradation Loss: 40% maximum for surface, asphalt ASTM C131
binder, and leveling course
Loss: 50% maximum for base course
Soundness of Aggregates Loss after 5 cycles: ASTM C88
by Use of Sodium Sulfate or | 12% maximum using Sodium sulfate - or -
Magnesium Sulfate 18% maximum using magnesium sulfate
Clay lumps and friable 1.0 % maximum ASTM C142
particles
Percentage of Fractured For pavements designed for aircraft gross ASTM D5821
Particles weights of 60,000 pounds (27200 kg) or more:
Minimum 75% by weight of particles with at
least two fractured faces and 85% with at least
one fractured face'
E esiened foraireraf
weightsless-than-60,000-peunds{(27260-ke):
Mini S00% | bt of particl ”
least-two-fractured-faces-and-65% with-atleast
onefracturedface’
Flat, Elongated, or Flat and 8% maximum, by weight, of flat, elongated, or | ASTM D4791
Elongated Particles flat and elongated particles with a value of 5:1 2
Bulk density of slag’ Weigh not less than 70 pounds per cubic foot ASTM C29.

! The area of each face shall be equal to at least 75% of the smallest mid-sectional area of the piece. When two
fractured faces are contiguous, the angle between the planes of fractures shall be at least 30 degrees to count as

two fractured faces.

2 A flat particle is one having a ratio of width to thickness greater than five (5); an elongated particle is one
having a ratio of length to width greater than five (5).

3 Only required if slag is specified.

b. Fine aggregate. Fine aggregate shall consist of clean, sound, tough, durable, angular shaped
particles produced by crushing stone, slag, or gravel and shall be free from coatings of clay, silt, or other
objectionable matter. Natural (non-manufactured) sand may be used to obtain the gradation of the
aggregate blend or to improve the workability of the mix. Fine aggregate material requirements are listed

in the table below.
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Fine Aggregate Material Requirements
Material Test Requirement Standard
Liquid limit 25 maximum ASTM D4318
Plasticity Index 4 maximum ASTM D4318
Soundness of Aggregates Loss after 5 cycles: ASTM C88

Magnesium Sulfate

by Use of Sodium Sulfate or

10% maximum using Sodium sulfate - or -
15% maximum using magnesium sulfate

aggregate

Clay lumps and friable particles 1.0 % maximum ASTM C142
Sand equivalent 45 minimum ASTM D2419
Natural Sand 0 to 15% maximum by weight of total ASTM D1073

c. Sampling. ASTM D75 shall be used in sampling coarse and fine aggregate, and ASTM C183 shall
be used in sampling mineral filler.

403-2.2 Mineral filler. Mineral filler (baghouse fines) may be added in addition to material naturally

present in the aggregate. Mineral filler shall meet the requirements of ASTM D242.

Mineral filler Requirements

Material Test

Requirement

Standard

Plasticity Index

4 maximum

ASTM D4318

403-2.3 Asphalt binder. Asphalt binder shall conform to ASTM D6373 Performance Grade (PG) 76-22.

Asphalt Binder PG Plus Test Requirements

Material Test

Requirement

Standard

Elastic Recovery

75% minimum

ASTM D6084!

! Follow procedure B on RTFO aged binder.

403-2.4 Anti-stripping agent. Any anti-stripping agent or additive (anti-strip) shall be heat stable and
shall not change the asphalt binder grade beyond specifications. Anti-strip shall be an approved material
of the Department of Transportation of the State in which the project is located.
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COMPOSITION

403-3.1 Composition of mixture. The asphalt plant mix shall be composed of a mixture of well-graded
aggregate, filler and anti-strip agent if required, and asphalt binder. The several aggregate fractions shall
be sized, handled in separate size groups, and combined in such proportions that the resulting mixture
meets the grading requirements of the job mix formula (JMF).

403-3.2 Job mix formula (JMF) laboratory. The laboratory used to develop the JMF shall possess a
current certificate of accreditation, listing D3666 from a national accrediting authority and all test
methods required for developing the JMF, and listed on the accrediting authority’s website. A copy of the
laboratory’s current accreditation and accredited test methods shall be submitted to the RPR prior to start
of construction.

403-3.3 Job mix formula (JMF). No asphalt mixture shall be placed until an acceptable mix design has
been submitted to the RPR for review and accepted in writing. The RPR’s review shall not relieve the
Contractor of the responsibility to select and proportion the materials to comply with this section.

When the project requires asphalt mixtures of differing aggregate gradations and/or binders, a separate
JMF shall be submitted for each mix. Add anti-stripping agent to meet tensile strength requirements.

The JMF shall be prepared by an accredited laboratory that meets the requirements of paragraph 403-3.2.
The asphalt mixture shall be designed using procedures contained in Asphalt Institute MS-2 Mix Design
Manual, 7th Edition. Samples——shall be preparedand compactedusing o Marshatt
compactor—in accordance—with ASTM DB6926- Samples shall be prepared and compacted
using the gyratory compactor in accordance with ASTM D6925.

Should a change in sources of materials be made, a new JMF must be submitted to the RPR for review
and accepted in writing before the new material is used. After the initial production JMF has been
approved by the RPR and a new or modified JMF is required for whatever reason, the subsequent cost of
the new or modified JMF, including a new control strip when required by the RPR, will be borne by the
Contractor.

The RPR may request samples at any time for testing, prior to and during production, to verify the quality
of the materials and to ensure conformance with the applicable specifications.

The JMF shall be submitted in writing by the Contractor at least 30 days prior to the start of paving
operations. The JMF shall be developed within the same construction season using aggregates proposed
for project use.

The submitted JMF shall be dated, and stamped or sealed by the responsible professional Engineer of the
laboratory and shall include the following items as a minimum:

e Manufacturer’s Certificate of Analysis (COA) for the asphalt binder used in the JMF in
accordance with paragraph 403-2.3. Certificate of asphalt performance grade is with modifier
already added, if used and must indicate compliance with ASTM D6373. For plant modified
asphalt binder, certified test report indicating grade certification of modified asphalt binder.

e Manufacturer’s Certificate of Analysis (COA) for the anti-stripping agent if used in the JMF in
accordance with paragraph 403-2.4.

e Certified material test reports for the course and fine aggregate and mineral filler in accordance
with paragraphs 403-2.1 and 403-2.2.

e Percent passing each sieve size for individual gradation of each aggregate cold feed and/or hot
bin; percent by weight of each cold feed and/or hot bin used; and the total combined gradation in
the JMF.
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e Specific Gravity and absorption of each course and fine aggregate.
e Percent natural sand.
e Percent fractured faces.

e Percent by weight of flat particles, elongated particles, and flat and elongated particles (and
criteria).

e Percent of asphalt.

e Number of blows or gyrations.

e Laboratory mixing and compaction temperatures.

e Supplier recommended mixing and compaction temperatures.

e Plot of the combined gradation on the 0.45 power gradation curve.

e Graphical plots of air voids, voids in the mineral aggregate (VMA), and unit weight versus
asphalt content. To achieve minimum VMA during production, the mix design needs to account
for material breakdown during production.

e Tensile Strength Ratio (TSR).
e Type and amount of Anti-strip agent when used.
e Asphalt Pavement Analyzer (APA) results.

e Date the JMF was developed. Mix designs that are not dated or which are from a prior
construction season shall not be accepted.

e Percentage and properties (asphalt content, asphalt binder properties, and aggregate
properties) of reclaimed asphalt pavement (RAP) in accordance with paragraph 403-3.4,
Reclaimed Hot-Mix Asphalt, if RAP is used.

Table 1. Asphalt Design Criteria

Test Property Value Test Method
Number of blows/gyrations 50
Air voids (%) 3.5 ASTM D3203

Percent voids in mineral

aggregate (VMA), minimum See Table 2 ASTM D6995

not less than 80 at a saturation

TSR of 70-80% ASTM D4867
- o
[Asphalt Pavement Analyzer [Less than 10 mm @ 4000 [AASI;ESOsuzzt? 223 (539[5?[1 hose
(APA)*?] passes ]

temperature]

Test specimens for TSR shall be compacted at 7 + 1.0 % air voids. In areas subject to freeze-thaw, use
freeze-thaw conditioning in lieu of moisture conditioning per ASTM D4867.

2 AASHTO T340 at 100 psi hose pressure at 64°C test temperature may be used in the interim. If this method
is used the required Value shall be less than 5 mm @ 8000 passes

3 Where APA not available, use Hamburg wheel test (AASHTO T 324) 10 mm@, 20,000 passes at 50°C.
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The mineral aggregate shall be of such size that the percentage composition by weight, as determined by
laboratory sieves, will conform to the gradation or gradations specified in Table 2 when tested in
accordance with ASTM C136 and ASTM C117.

The gradations in Table 2 represent the limits that shall determine the suitability of aggregate for use from
the sources of supply, be well graded from coarse to fine and shall not vary from the low limit on one
sieve to the high limit on the adjacent sieve, or vice versa.

Table 2. Aggregate - Asphalt Pavements

Sieve Size Percentage by. Weight
Passing Sieve

1 inch 100
3/4 inch 90-100
1/2 inch 68-88
3/8 inch 60-82
No. 4 45-67
No. 8 32-54
No. 16 22-44
No. 30 15-35
No. 50 9-25
No. 100 6-18
No. 200 3-6
Voids in Mineral Aggregate (VMA)' 14
Asphalt Percent:

Stone or gravel 45-7.0

Slag 5.0-7.5
Recommended Minimum Construction Lift Thickness 3inch

'To achieve minimum VMA during production, the mix design needs to account for
material breakdown during production.

The aggregate gradations shown are based on aggregates of uniform specific gravity. The percentages
passing the various sieves shall be corrected when aggregates of varying specific gravities are used, as
indicated in the Asphalt Institute MS-2 Mix Design Manual, 7th Edition.

.
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403-3.5 Control strip. fA-—centrelstrip-is-notrequired] Full production shall not begin until an acceptable
control strip has been constructed and accepted in writing by the RPR. The Contractor shall prepare and

place a quantity of asphalt according to the JMF. The underlying grade or pavement structure upon which
the control strip is to be constructed shall be the same as the remainder of the course represented by the

control strip.

The Contractor will not be allowed to place the control strip until the Contractor quality control program
(CQCP), showing conformance with the requirements of paragraph 403-5.1, has been accepted, in writing,

by the RPR.

The control strip will consist of at least 250 tons or 1/2 sublot, whichever is greater. The control strip shall
be placed in two lanes of the same width and depth to be used in production with a longitudinal cold joint.
The cold joint must be cut back in accordance with paragraph 403-4.13 using the same procedure that will
be used during production. The cold joint for the control strip will be an exposed construction joint at least
four (4) hours old or when the mat has cooled to less than 160°F (71°C). The equipment used in construction
of the control strip shall be the same type, configuration and weight to be used on the project.

The control strip shall be evaluated for acceptance as a single lot in accordance with the acceptance criteria

in paragraph 403-6.1 and 403-6.2.

The control strip will be considered acceptable by the RPR if the gradation, asphalt content, and VMA are
within the action limits specified in paragraph 403-5.5a; and Mat density greater than or equal to 94%, air
voids 3.5% +/- 1%, and joint density greater than or equal to 92%.

If the control strip is unacceptable, necessary adjustments to the JMF, plant operation, placing procedures,
and/or rolling procedures shall be made and another control strip shall be placed. Unacceptable control
strips shall be removed at the Contractor’s expense.

The control strip will be considered one lot for payment based upon the average of a minimum of 3
samples(no sublots required for control strip). Payment will only be made for an acceptable control strip in

accordance with paragraph 403-8.1.
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CONSTRUCTION METHODS

403-4.1 Weather limitations. The asphalt shall not be placed upon a wet surface or when the surface
temperature of the underlying course is less than specified in Table 4. The temperature requirements may
be waived by the RPR, if requested; however, all other requirements including compaction shall be met.

Table 4. Surface Temperature Limitations of Underlying Course

Base Temperature (Minimum)
Mat Thickness
Degrees F Degrees C
3 inches or greater 40 4
Greater than 2 inches 45 .
but less than 3 inches

403-4.2 Asphalt plant. Plants used for the preparation of asphalt shall conform to the requirements of
American Association of State Highway and Transportation Officials (AASHTO) M156 including the
following items:

a. Inspection of plant. The RPR, or RPR’s authorized representative, shall have access, at all times,
to all areas of the plant for checking adequacy of equipment; inspecting operation of the plant: verifying
weights, proportions, and material properties; and checking the temperatures maintained in the
preparation of the mixtures.

b. Storage bins and surge bins. The asphalt mixture stored in storage and/or surge bins shall meet
the same requirements as asphalt mixture loaded directly into trucks. Asphalt mixture shall not be stored
in storage and/or surge bins for a period greater than twelve (12) hours. If the RPR determines there is an
excessive heat loss, segregation or oxidation of the asphalt mixture due to temporary storage, temporary
storage shall not be allowed.

403-4.3 Aggregate stockpile management. Aggregate stockpiles shall be constructed in such a manner
that prevents segregation and intermixing of deleterious materials. Aggregates from different sources shall
be stockpiled, weighed and batched separately at the concrete batch plant. Aggregates that have become
segregated or mixed with earth or foreign material shall not be used.

A continuous supply of materials shall be provided to the work to ensure continuous placement.

403-4.4 Hauling equipment. Trucks used for hauling asphalt shall have tight, clean, and smooth metal
beds. To prevent the asphalt from sticking to the truck beds, the truck beds shall be lightly coated with a
minimum amount of paraffin oil, lime solution, or other material approved by the RPR. Petroleum products
shall not be used for coating truck beds. Each truck shall have a suitable cover to protect the mixture from
adverse weather. When necessary, to ensure that the mixture will be delivered to the site at the specified
temperature, truck beds shall be insulated or heated and covers shall be securely fastened.

403-4.4.1 Material transfer vehicle (MTV). A material transfer vehicle is not required. +—Materialt
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403-4.5 Asphalt pavers. Asphalt pavers shall be self-propelled with an activated heated screed, capable
of spreading and finishing courses of asphalt that will meet the specified thickness, smoothness, and
grade. The paver shall have sufficient power to propel itself and the hauling equipment without adversely
affecting the finished surface. The asphalt paver shall be equipped with a control system capable of
automatically maintaining the specified screed grade and elevation.

If the spreading and finishing equipment in use leaves tracks or indented areas, or produces other
blemishes in the pavement that are not satisfactorily corrected by the scheduled operations, the use of
such equipment shall be discontinued.

The paver shall be capable of paving to a minimum width specified in paragraph 401-4.11.

403-4.6 Rollers. The number, type, and weight of rollers shall be sufficient to compact the asphalt to the
required density while it is still in a workable condition without crushing of the aggregate, depressions or
other damage to the pavement surface. Rollers shall be in good condition, capable of operating at slow
speeds to avoid displacement of the asphalt. All rollers shall be specifically designed and suitable for
compacting asphalt concrete and shall be properly used. Rollers that impair the stability of any layer of a
pavement structure or underlying soils shall not be used.

403-4.6.1 Density device. The Contractor shall have on site a density gauge during all paving operations
in order to assist in the determination of the optimum rolling pattern, type of roller and frequencies, as
well as to monitor the effect of the rolling operations during production paving. The Contractor shall also
supply a qualified technician during all paving operations to calibrate the density gauge and obtain
accurate density readings for all new asphalt. These densities shall be supplied to the RPR upon request at
any time during construction. No separate payment will be made for supplying the density gauge and
technician.

403-4.7 Preparation of asphalt binder. The asphalt binder shall be heated in a manner that will avoid
local overheating and provide a continuous supply of the asphalt material to the mixer at a uniform
temperature. The temperature of the unmodified asphalt binder delivered to the mixer shall be sufficient
to provide a suitable viscosity for adequate coating of the aggregate particles, but shall not exceed 325°F
(160°C) when added to the aggregate. The temperature of modified asphalt binder shall be no more than
350°F (175°C) when added to the aggregate.

403-4.8 Preparation of mineral aggregate. The aggregate for the asphalt shall be heated and dried. The
maximum temperature and rate of heating shall be such that no damage occurs to the aggregates. The
temperature of the aggregate and mineral filler shall not exceed 350°F (175°C) when the asphalt binder is
added. Particular care shall be taken that aggregates high in calcium or magnesium content are not
damaged by overheating. The temperature shall not be lower than is required to obtain complete coating
and uniform distribution on the aggregate particles and to provide a mixture of satisfactory workability.

403-4.9 Preparation of asphalt mixture. The aggregates and the asphalt binder shall be weighed or
metered and introduced into the mixer in the amount specified by the JMF. The combined materials shall
be mixed until the aggregate obtains a uniform coating of asphalt binder and is thoroughly distributed
throughout the mixture. Wet mixing time shall be the shortest time that will produce a satisfactory
mixture, but not less than 25 seconds for batch plants. The wet mixing time for all plants shall be
established by the Contractor, based on the procedure for determining the percentage of coated particles
described in ASTM D2489, for each individual plant and for each type of aggregate used. The wet mixing
time will be set to achieve 95% of coated particles. For continuous mix plants, the minimum mixing time
shall be determined by dividing the weight of its contents at operating level by the weight of the mixture
delivered per second by the mixer. The moisture content of all asphalt upon discharge shall not exceed
0.5%.
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403-4.10 Application of Prime and Tack Coat. Immediately before placing the asphalt mixture, the
underlying course shall be cleaned of all dust and debris.

A prime coat in accordance with Item P-602 shall be applied to aggregate base prior to placing the asphalt
mixture.

A tack coat shall be applied in accordance with Item P-603 to all vertical and horizontal asphalt and
concrete surfaces prior to placement of the first and each subsequent lift of asphalt mixture.

403-4.11 Laydown plan, transporting, placing, and finishing. Prior to the placement of the asphalt, the
Contractor shall prepare a laydown plan with the sequence of paving lanes and width to minimize the
number of cold joints; the location of any temporary ramps; laydown temperature; and estimated time of
completion for each portion of the work (milling, paving, rolling, cooling, etc.). The laydown plan and any
modifications shall be approved by the RPR.

Deliveries shall be scheduled so that placing and compacting of asphalt is uniform with minimum stopping
and starting of the paver. Hauling over freshly placed material shall not be permitted until the material has
been compacted, as specified, and allowed to cool to approximately ambient temperature. The Contractor,
at their expense, shall be responsible for repair of any damage to the pavement caused by hauling operations.

Contractor shall survey each lift of asphalt surface course and certify to RPR that every lot of each lift
meets the grade tolerances of paragraph 401-6.2¢ before the next lift can be placed.

Edges of existing asphalt pavement abutting the new work shall be saw cut and the cut off material and
laitance removed. Apply a tack coat in accordance with P-603 before new asphalt material is placed against
it.

The speed of the paver shall be regulated to eliminate pulling and tearing of the asphalt mat. Placement of
the asphalt mix shall begin along the centerline of a crowned section or on the high side of areas with a one
way slope unless shown otherwise on the laydown plan as accepted by the RPR. The asphalt mix shall be
placed in consecutive adjacent lanes having a minimum width of 15 feet except where edge lanes require
less width to complete the area. Additional screed sections attached to widen the paver to meet the
minimum lane width requirements must include additional auger sections to move the asphalt mixture
uniformly along the screed extension.

The longitudinal joint in one course shall offset the longitudinal joint in the course immediately below by
at least 1 foot (30 cm); however, the joint in the surface top course shall be at the centerline of crowned
pavements. Transverse joints in one course shall be offset by at least 10 feet from transverse joints in the
previous course. Transverse joints in adjacent lanes shall be offset a minimum of 10 feet .On areas where
irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment
impractical, the asphalt may be spread and luted by hand tools.

The RPR may at any time, reject any batch of asphalt, on the truck or placed in the mat, which is rendered
unfit for use due to contamination, segregation, incomplete coating of aggregate, or overheated asphalt
mixture. Such rejection may be based on only visual inspection or temperature measurements. In the event
of such rejection, the Contractor may take a representative sample of the rejected material in the presence
of the RPR, and if it can be demonstrated in the laboratory, in the presence of the RPR, that such material
was erroneously rejected, payment will be made for the material at the contract unit price.

Areas of segregation in the surface course, as determined by the RPR, shall be removed and replaced at the
Contractor’s expense. The area shall be removed by saw cutting and milling a minimum of the construction
lift thickness as specified in paragraph 401-3.3, Table 2 for the approved mix design. The area to be
removed and replaced shall be a minimum width of the paver and a minimum of 10 feet long.

403-4.12 Compaction of asphalt mixture. After placing, the asphalt mixture shall be thoroughly and
uniformly compacted by self-propelled rollers. The surface shall be compacted as soon as possible when
the asphalt has attained sufficient stability so that the rolling does not cause undue displacement, cracking
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or shoving. The sequence of rolling operations and the type of rollers used shall be at the discretion of the
Contractor. The speed of the roller shall, at all times, be sufficiently slow to avoid displacement of the hot
mixture and be effective in compaction. Any surface defects and/or displacement occurring as a result of
the roller, or from any other cause, shall be corrected at the Contractor’s expense.

Sufficient rollers shall be furnished to handle the output of the plant. Rolling shall continue until the surface
is of uniform texture, true to grade and cross-section, and the required field density is obtained. To prevent
adhesion of the asphalt to the roller, the wheels shall be equipped with a scraper and kept moistened with
water as necessary.

In areas not accessible to the roller, the mixture shall be thoroughly compacted with approved power
tampers.

Any asphalt that becomes loose and broken, mixed with dirt, contains check-cracking, or in any way
defective shall be removed and replaced with fresh hot mixture and immediately compacted to conform to
the surrounding area. This work shall be done at the Contractor’s expense. Skin patching shall not be
allowed.

403-4.13 Joints. The formation of all joints shall be made in such a manner as to ensure a continuous bond
between the courses and obtain the required density. All joints shall have the same texture as other sections
of the course and meet the requirements for smoothness and grade.

The roller shall not pass over the unprotected end of the freshly laid asphalt except when necessary to form
a transverse joint. When necessary to form a transverse joint, it shall be made by means of placing a
bulkhead or by tapering the course. The tapered edge shall be cut back to its full depth and width on a
straight line to expose a vertical face prior to placing the adjacent lane. In both methods, all contact surfaces
shall be coated with an asphalt tack coat before placing any fresh asphalt against the joint.

Longitudinal joints which are have been left exposed for more than four (4) hours; the surface temperature
has cooled to less than 175°F (80°C); or are irregular, damaged, uncompacted or otherwise defective shall
be cut back with a cutting wheel or pavement saw a maximum of 3 inches to expose a clean, sound, uniform
vertical surface for the full depth of the course. All cutback material and any laitance produced from cutting
joints shall be removed from the project. An asphalt tack coat or other product approved by the RPR shall
be applied to the clean, dry joint prior to placing any additional fresh asphalt against the joint. The cost of
this work shall be considered incidental to the cost of the asphalt.

403-4.14 Saw-cut grooving. Saw-cut grooving is not required. Saw-cutgroovesshallbeprovidedas
403-4.15 Diamond grinding. Diamond grinding shall be completed prior to pavement grooving. Diamond
grinding shall be accomplished by sawing with saw blades impregnated with industrial diamond abrasive.

Diamond grinding shall be performed with a machine designed specifically for diamond grinding capable
of cutting a path at least 3 feet wide. The saw blades shall be 1/8-inch wide with a minimum of 55 to 60
blades per 12 inches of cutting head width; grooves between 0.090 and 0.130 inches wide; and peaks and
ridges approximately 1/32 inch higher than the bottom of the grinding cut. The actual number of blades
will be determined by the Contractor and depend on the hardness of the aggregate. Equipment or grinding
procedures that causes ravels, aggregate fractures, spalls or disturbance to the pavement will not be
permitted.

Grinding will be tapered in all directions to provide smooth transitions to areas not requiring grinding. The
slurry resulting from the grinding operation shall be continuously removed and the pavement left in a clean
condition. The Contractor shall apply a surface treatment per P-608 to all areas that have been subject to
grinding.

403-4.16 Nighttime Paving Requirements. The Contractor shall provide adequate lighting during any
nighttime construction. A lighting plan shall be submitted by the Contractor and approved by the RPR
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prior to the start of any nighttime work. All work shall be in accordance with the approved CSPP and
lighting plan.

CONTRACTOR QUALITY CONTROL (CQC)

403-5.1 General. The Contractor shall develop a CQCP in accordance with Item C-100. No partial
payment will be made for materials that are subject to specific QC requirements without an approved
CQCP.

403-5.2 Contractor quality control (QC) facilities. The Contractor shall provide or contract for testing
facilities in accordance with Item C-100. The RPR shall be permitted unrestricted access to inspect the
Contractor’s QC facilities and witness QC activities. The RPR will advise the Contractor in writing of any
noted deficiencies concerning the QC facility, equipment, supplies, or testing personnel and procedures.
When the deficiencies are serious enough to be adversely affecting the test results, the incorporation of
the materials into the work shall be suspended immediately and will not be permitted to resume until the
deficiencies are satisfactorily corrected.

403-5.3 Quality Control (QC) testing. The Contractor shall perform all QC tests necessary to control the
production and construction processes applicable to these specifications and as set forth in the approved
CQCP. The testing program shall include, but not necessarily be limited to, tests for the control of asphalt
content, aggregate gradation, temperatures, aggregate moisture, field compaction, and surface smoothness.
A QC Testing Plan shall be developed as part of the CQCP.

a. Asphalt content. A minimum of two tests shall be performed per day in accordance with ASTM
D6307 or ASTM D2172 for determination of asphalt content. When using ASTM D6307, the correction
factor shall be determined as part of the first test performed at the beginning of plant production; and as
part of every tenth test performed thereafter. The asphalt content for the day will be determined by
averaging the test results.

b. Gradation. Aggregate gradations shall be determined a minimum of twice per lot from mechanical
analysis of extracted aggregate in accordance with ASTM D5444 and ASTM C136, and ASTM C117.

c. Moisture content of aggregate. The moisture content of aggregate used for production shall be
determined a minimum of once per lot in accordance with ASTM C566.

d. Moisture content of asphalt. The moisture content of the asphalt shall be determined once per lot
in accordance with AASHTO T329 or ASTM D1461.

e. Temperatures. Temperatures shall be checked, at least four times per lot, at necessary locations to
determine the temperatures of the dryer, the asphalt binder in the storage tank, the asphalt at the plant, and
the asphalt at the job site.

f. In-place density monitoring. The Contractor shall conduct any necessary testing to ensure that the
specified density is being achieved. A nuclear gauge may be used to monitor the pavement density in
accordance with ASTM D2950.

g. Smoothness for Contractor Quality Control.

The Contractor shall perform smoothness testing in transverse and longitudinal directions daily to
verify that the construction processes are producing pavement with variances less than %4 inch in 12 feet,
identifying areas that may pond water which could lead to hydroplaning of aircraft. If the smoothness
criteria is not met, appropriate changes and corrections to the construction process shall be made by the
Contractor before construction continues

The Contractor may use a 12-foot “straightedge, a rolling inclinometer meeting the requirements of
ASTM E2133 or rolling external reference device that can simulate a 12-foot straightedge approved by the
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RPR. Straight-edge testing shall start with one-half the length of the straightedge at the edge of pavement
section being tested and then moved ahead one-half the length of the straightedge for each successive
measurement. Testing shall be continuous across all joints. The surface irregularity shall be determined
by placing the freestanding (unleveled) straightedge on the pavement surface and allowing it to rest upon
the two highest spots covered by its length, and measuring the maximum gap between the straightedge and
the pavement surface in the area between the two high points. If the rolling inclinometer or external
reference device is used, the data may be evaluated using the FAA profile program, ProFAA, using the 12-
foot straightedge simulation function.

Smoothness readings shall not be made across grade changes or cross slope transitions. The transition
between new and existing pavement and between the start and stop of lanes place shall be evaluated
separately for conformance with the plans.

(1) Transverse measurements. Transverse measurements shall be taken for each day’s
production placed. Transverse measurements will be taken perpendicular to the pavement centerline each
50 feet (15 m) or more often as determined by the RPR. The joint between lanes shall be tested
separately to facilitate smoothness between lanes.

(2) Longitudinal measurements. Longitudinal measurements shall be taken for each day’s
production placed. Longitudinal tests will be parallel to the centerline of paving; at the center of paving
lanes when widths of paving lanes are less than 20 feet (6 m); and at the third points of paving lanes when
widths of paving lanes are 20 ft (6 m) or greater. When placement abuts previously placed material the
first measurement shall start with one half the length of the straight edge on the previously placed
material.

Deviations on the final surface course in either the transverse or longitudinal direction that will
trap water greater than 1/4 inch (6 mm) shall be corrected with diamond grinding per paragraph 403-4.15
or by removing and replacing the surface course to full depth. Grinding shall be tapered in all directions
to provide smooth transitions to areas not requiring grinding. All areas in which diamond grinding has
been performed shall be subject to the final pavement thickness tolerances specified in paragraph 401-
6.1d(3) Areas that have been ground shall be sealed with a surface treatment in accordance with Item P-
608. To avoid the surface treatment creating any conflict with runway or taxiway markings, it may be
necessary to seal a larger area.

Control charts shall be kept to show area of each day’s placement and the percentage of
corrective grinding required. Corrections to production and placement shall be initiated when corrective
grinding is required. If the Contractor’s machines and/or methods produce significant areas that need
corrective actions in excess of 10 percent of a day’s production, production shall be stopped until
corrective measures are implemented by the Contractor.

h. Grade. Grade shall be evaluated daily to allow adjustments to paving operations when grade
measurements do not meet specifications. As a minimum, grade shall be evaluated prior to the placement
of the first lift and then prior to and after placement of the surface lift.

Measurements will be taken at appropriate gradelines (as a minimum at center and edges of paving
lane) and longitudinal spacing as shown on cross-sections and plans. The final surface of the pavement
will not vary from the gradeline elevations and cross-sections shown on the plans by more than 1/2 inch
vertically and 0.1 feet laterally. The documentation will be provided by the Contractor to the RPR fwithin
24-heurs] by the end of the following working day.

Areas with humps or depressions that exceed grade or smoothness criteria and that retain water on the
surface must be ground off provided the course thickness after grinding is not more than 1/2 inch (12 mm)
less than the thickness specified on the plans. Grinding shall be in accordance with paragraph 403-4.15.
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The Contractor shall repair low areas or areas that cannot be corrected by grinding by removal of
deficient areas to the depth of the final course plus '% inch and replacing with new material. Skin patching
is not allowed.

403-5.4 Sampling. When directed by the RPR, the Contractor shall sample and test any material that
appears inconsistent with similar material being sampled, unless such material is voluntarily removed and
replaced or deficiencies corrected by the Contractor. All sampling shall be in accordance with standard
procedures specified.

403-5.5 Control charts. The Contractor shall maintain linear control charts both for individual
measurements and range (i.e., difference between highest and lowest measurements) for aggregate
gradation, asphalt content, and VMA. The VMA for each day shall be calculated and monitored by the QC
laboratory.

Control charts shall be posted in a location satisfactory to the RPR and kept current. As a minimum, the
control charts shall identify the project number, the contract item number, the test number, each test
parameter, the Action and Suspension Limits applicable to each test parameter, and the Contractor’s test
results. The Contractor shall use the control charts as part of a process control system for identifying
potential problems and assignable causes before they occur. If the Contractor’s projected data during
production indicates a problem and the Contractor is not taking satisfactory corrective action, the RPR may
suspend production or acceptance of the material.

a. Individual measurements. Control charts for individual measurements shall be established to
maintain process control within tolerance for aggregate gradation, asphalt content, and VMA. The control
charts shall use the JMF target values as indicators of central tendency for the following test parameters
with associated Action and Suspension Limits:

Control Chart Limits for Individual Measurements

Sieve Action Limit Suspension Limit
3/4 inch +6% +9%
1/2 inch +6% +9%
3/8 inch +6% 9%
No. 4 +6% +9%
No. 16 +5% +7.5%
No. 50 +3% +4.5%
No. 200 +2% +3%
Asphalt Content +0.45% +0.70%
Minimum VMA -0.5% -1.0%

b. Range. Control charts for range shall be established to control process variability for the test
parameters and Suspension Limits listed below. The range shall be computed for each lot as the difference
between the two test results for each control parameter. The Suspension Limits specified below are based
on a sample size of n = 2. Should the Contractor elect to perform more than two tests per lot, the Suspension
Limits shall be adjusted by multiplying the Suspension Limit by 1.18 for n =3 and by 1.27 for n = 4.
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Control Chart Limits Based on Range

(n=2)
Sieve Suspension Limit
1/2 inch 11%
3/8 inch 11%
No. 4 11%
No. 16 9%
No. 50 6%
No. 200 3.5%
Asphalt Content 0.8%

c. Corrective action. The CQCP shall indicate that appropriate action shall be taken when the process
is believed to be out of tolerance. The Plan shall contain sets of rules to gauge when a process is out of
control and detail what action will be taken to bring the process into control. As a minimum, a process shall
be deemed out of control and production stopped and corrective action taken, if:

(1) One point falls outside the Suspension Limit line for individual measurements or range; or
(2) Two points in a row fall outside the Action Limit line for individual measurements.

403-5.6 Quality control (QC) reports. The Contractor shall maintain records and shall submit reports of
QC activities daily, in accordance with the CQCP described in Item C-100.

MATERIAL ACCEPTANCE

403-6.1. Quality Assurance Acceptance sampling and testing. Unless otherwise specified, all acceptance
sampling and testing necessary to determine conformance with the requirements specified in this section
will be performed by the RPR at no cost to the Contractor except that coring as required in this section shall
be completed and paid for by the Contractor.

a. Quality Assurance (QA) testing laboratory. The QA testing laboratory performing these
acceptance tests will be accredited in accordance with ASTM D3666. The QA laboratory accreditation will
be current and listed on the accrediting authority’s website. All test methods required for acceptance
sampling and testing will be listed on the lab accreditation.

b. Lot Size. A standard lot will be equal to one day’s production divided into approximately equal
sublots of between 400 to 600 tons. When only one or two sublots are produced in a day’s production, the
sublots will be combined with the production lot from the previous or next day.

Where more than one plant is simultaneously producing asphalt for the job, the lot sizes will apply
separately for each plant.

c. Asphalt air voids. Plant-produced asphalt will be tested for air voids on a sublot basis.

(1) Sampling. Material from each sublot shall be sampled in accordance with ASTM D3665.
Samples shall be taken from material deposited into trucks at the plant or at the job site in accordance with
ASTM D979. The sample of asphalt may be put in a covered metal tin and placed in an oven for not less
than 30 minutes nor more than 60 minutes to maintain the material at or above the compaction
temperature as specified in the JMF. If absorptive aggregates are used, as determined by the Engineer, hold
times are to be increased to not less than 60 minutes and not more than 90 minutes.

(2) Testing. Air voids will be determined for each sublot in accordance with ASTM D3203 for a
set of three compacted specimens prepared in accordance with FASTM-D69261 ASTM D6925.
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d. In-place asphalt mat and joint density. Each sublot will be tested for in-place mat and joint density
as a percentage of the theoretical maximum density (TMD).

(1) Sampling. The Contractor FRPR- will cut minimum 5 inches diameter samples in accordance
with ASTM D5361. The Contractor shall furnish all tools, labor, and materials for cleaning, and filling the
cored pavement. Laitance produced by the coring operation shall be removed immediately after coring, and
core holes shall be filled within one day after sampling in a manner acceptable to the RPR.

(2) Bond. Each lift of asphalt shall be bonded to the underlying layer. If cores reveal that the
surface is not bonded, additional cores shall be taken as directed by the RPR to determine the extent of
unbonded areas. Unbonded areas shall be removed by milling and replaced at no additional cost as directed
by the RPR.

(3) Thickness. Thickness of each lift of surface course will be evaluated by the RPR for compliance
to the requirements shown on the plans after any necessary corrections for grade. Measurements of
thickness will be made using the cores extracted for each sublot for density measurement. The maximum
allowable deficiency at any point will not be more than 1/4 inch (6 mm) less than the thickness indicated
for the lift. Average thickness of lift, or combined lifts, will not be less than the indicated thickness. Where
the thickness tolerances are not met, the lot or sublot shall be corrected by the Contractor at his expense by
removing the deficient area and replacing with new pavement. The Contractor, at his expense, may take
additional cores as approved by the RPR to circumscribe the deficient area.

(4) Mat density. One core shall be taken from each sublot. Core locations will be determined by
the RPR in accordance with ASTM D3665. Cores for mat density shall not be taken closer than one foot
(30 cm) from a transverse or longitudinal joint. The bulk specific gravity of each cored sample will be
determined in accordance with ASTM D2726. The percent compaction (density) of each sample will be
determined by dividing the bulk specific gravity of each sublot sample by the TMD for that sublot.

(5) Joint density. One core centered over the longitudinal joint shall be taken for each sublot which
contains a longitudinal joint. Core locations will be determined by the RPR in accordance with ASTM
D3665. The bulk specific gravity of each core sample will be determined in accordance with ASTM D2726.
The percent compaction (density) of each sample will be determined by dividing the bulk specific gravity
of each joint density sample by the average TMD for the lot. The TMD used to determine the joint density
at joints formed between lots will be the lower of the average TMD values from the adjacent lots.

403-6.2 Acceptance criteria.

a. General. Acceptance will be based on the implementation of the Contractor Quality Control Program
(CQCP) and the following characteristics of the asphalt and completed pavements: air voids, mat density,

joint density, and grade. and-Profilograph-smoethness:

b. Air voids. Acceptance of each lot of plant produced material for air voids will be based upon the
average air void from the sublots. If the average air voids of the lot are equal to or greater than 2% and
equal to or less than 5%, then the lot will be acceptable. If the average is below 2% or greater than 5%, the
lot shall be removed and replaced at the Contractor’s expense.

c. Mat density. Acceptance of each lot of plant produced material for mat density will be based on the
average of all of the densities taken from the sublots. If the average mat density of the lot so established
equals or exceeds 94%, the lot will be acceptable. If the average mat density of the lot is below 94%, the
lot shall be removed and replaced at the Contractor’s expense.

d. Joint density. Acceptance of each lot of plant produced asphalt for joint density will be based on
the average of all of the joint densities taken from the sublots. If the average joint density of the lot so
established equals or exceeds 92%, the lot will be acceptable. If the average joint density of the lot is less
than 92%, the Contractor shall stop production and evaluate the method of compacting joints. Production
may resume once the reason for poor compaction has been determined and appropriate measures have been
taken to ensure proper compaction.
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e. Grade. The final finished surface of the pavement of the completed project shall be surveyed to
verify that the grade elevations and cross-sections shown on the plans do not deviate more than 1/2 inch
vertically or 0.1 feet laterally.

Cross-sections of the pavement shall be taken at a minimum 50-foot longitudinal spacing and at all
longitudinal grade breaks. Minimum cross-section grade points shall include grade at centerline, = 10

feet of centerline. -and-edgeof —runway—H—taxtway—fpavement

The survey and documentation shall be stamped and signed by a licensed surveyor. Payment for sublots
that do not meet grade for over 25% of the sublot shall not be more than 95%.

403-6.3 Resampling Pavement for Mat Density.

a. General. Resampling of a lot of pavement will only be allowed for mat density and then, only if the
Contractor requests same in writing, within 48 hours after receiving the written test results from the RPR.
A retest will consist of all the sampling and testing procedures contained in paragraphs 403-6.1. Only one
resampling per lot will be permitted.

(1) A redefined mat density will be calculated for the resampled lot. The number of tests used to
calculate the redefined mat density will include the initial tests made for that lot plus the retests.

(2) The cost for resampling and retesting shall be borne by the Contractor.

b. Payment for resampled lots. The redefined mat density for a resampled lot will be used to evaluate
the acceptance of that lot in accordance with paragraph 403-6.2.

c. Outliers. Check for outliers in accordance with ASTM E178, at a significance level of 5%. Outliers
will be discarded and density determined using the remaining test values.

403-6.4 Leveling course. The leveling course is the first variable thickness lift placed to correct surface
irregularities prior to placement of subsequent courses. The leveling course shall meet the aggregate
gradation in Table 2, paragraph 403-3.3. The leveling course shall meet the requirements of paragraph 403-
3.3, 403-6.1b for air voids, but shall not be subject to the density requirements of paragraph 403-6.1c. The
leveling course shall be compacted with the same effort used to achieve density of the control strip. The
leveling course shall not exceed the lift thickness associated with each gradation in Table 2, paragraph 403-
3.3.
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METHOD OF MEASUREMENT

403-7.1 Measurement. Plant mix asphalt mix pavement shall be measured by the number of tons (kg) of
asphalt pavement used in the accepted work. Recorded batch weights or truck scale weights will be used
to determine the basis for the tonnage.

BASIS OF PAYMENT

403-8.1 Payment. Payment for a lot of asphalt mixture meeting all acceptance criteria as specified in
paragraph 403-6.2 shall be made at the contract unit price per ton (kg) for asphalt. The price shall be
compensation for furnishing all materials, for all preparation, mixing, and placing of these materials, and
for all labor, equipment, tools, and incidentals necessary to complete the item.

Payment will be made under:

Item P-403-8.1 Asphalt Mixture Leveling Course - per ton

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM C29 Standard Test Method for Bulk Density (“Unit Weight”) and Voids in
Aggregate

ASTM C88 Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

ASTM C117 Standard Test Method for Materials Finer than 75-pum (No. 200) Sieve in
Mineral Aggregates by Washing

ASTM C127 Standard Test Method for Density, Relative Density (Specific Gravity),
and Absorption of Coarse Aggregate

ASTM C131 Standard Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C136 Standard Test Method for Sieve or Screen Analysis of Fine and Coarse
Aggregates

ASTM C142 Standard Test Method for Clay Lumps and Friable Particles in
Aggregates

ASTM C183 Standard Practice for Sampling and the Amount of Testing of Hydraulic
Cement

ASTM C566 Standard Test Method for Total Evaporable Moisture Content of
Aggregate by Drying

ASTM D75 Standard Practice for Sampling Aggregates

ASTM D242 Standard Specification for Mineral Filler for Bituminous Paving
Mixtures
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ASTM D946

ASTM D979
ASTM D1073

ASTM D1074
ASTM D1461

ASTM D2041

ASTM D2172

ASTM D2419

ASTM D2489

ASTM D2726

ASTM D2950

ASTM D3203

ASTM D3381

ASTM D3665
ASTM D3666

ASTM D4125

ASTM D4318

ASTM D4552
ASTM D4791

ASTM D4867

ASTM D5444

ASTM D5581

CONTRACT# ENG/250564

Standard Specification for Penetration-Graded Asphalt Cement for Use
in Pavement Construction

Standard Practice for Sampling Bituminous Paving Mixtures

Standard Specification for Fine Aggregate for Bituminous Paving
Mixtures

Standard Test Method for Compressive Strength of Bituminous Mixtures

Standard Test Method for Moisture or Volatile Distillates in Bituminous
Paving Mixtures

Standard Test Method for Theoretical Maximum Specific Gravity and
Density of Bituminous Paving Mixtures

Standard Test Method for Quantitative Extraction of Bitumen from
Bituminous Paving Mixtures

Standard Test Method for Sand Equivalent Value of Soils and Fine
Aggregate

Standard Practice for Estimating Degree of Particle Coating of
Bituminous-Aggregate Mixtures

Standard Test Method for Bulk Specific Gravity and Density of Non-
Absorptive Compacted Bituminous Mixtures

Standard Test Method for Density of Bituminous Concrete in Place by
Nuclear Methods

Standard Test Method for Percent Air Voids in Compacted Dense and
Open Bituminous Paving Mixtures

Standard Specification for Viscosity-Graded Asphalt Cement for Use in
Pavement Construction

Standard Practice for Random Sampling of Construction Materials

Standard Specification for Minimum Requirements for Agencies Testing
and Inspecting Road and Paving Materials

Standard Test Methods for Asphalt Content of Bituminous mixtures by
the Nuclear Method

Standard Test Methods for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

Standard Practice for Classifying Hot-Mix Recycling Agents

Standard Test Method for Flat Particles, Elongated Particles, or Flat and
Elongated Particles in Coarse Aggregate

Standard Test Method for Effect of Moisture on Asphalt Concrete Paving
Mixtures

Standard Test Method for Mechanical Size Analysis of Extracted
Aggregate

Standard Test Method for Resistance to Plastic Flow of Bituminous
Mixtures Using Marshall Apparatus (6 inch-Diameter Specimen)
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ASTM D5821

ASTM D6307

ASTM D6373

ASTM D6752

ASTM D6925

ASTM D6926

ASTM D6927

ASTM D6995

ASTM E11
ASTM E178
ASTM E2133

Standard Test Method for Determining the Percentage of Fractured
Particles in Coarse Aggregate

Standard Test Method for Asphalt Content of Hot-Mix Asphalt by
Ignition Method

Standard Specification for Performance Graded Asphalt Binder

Standard Test Method for Bulk Specific Gravity and Density of
Compacted Bituminous Mixtures Using Automatic Vacuum Sealing
Method

Standard Test Method for Preparation and Determination of the Relative
Density of Hot Mix Asphalt (HMA) Specimens by Means of the
SuperPave Gyratory Compactor

Standard Practice for Preparation of Bituminous Specimens Using
Marshall Apparatus

Standard Test Method for Marshall Stability and Flow of Bituminous
Mixtures

Standard Test Method for Determining Field VMA based on the
Maximum Specific Gravity of the Mix (Gmm)

Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves
Standard Practice for Dealing with Outlying Observations

Standard Test Method for Using a Rolling Inclinometer to Measure
Longitudinal and Transverse Profiles of a Traveled Surface

American Association of State Highway and Transportation Officials (AASHTO)

AASHTO M156

AASHTO T329

AASHTO T 340

Asphalt Institute (Al)
MS-2
MS-26

FAA Orders
5300.1

Standard Specification for Requirements for Mixing Plants for Hot-
Mixed, Hot-Laid Bituminous Paving Mixtures

Standard Method of Test for Moisture Content of Hot Mix Asphalt
(HMA) by Oven Method

Standard Method of Test for Determining the Rutting Susceptibility of
Hot Mix Asphalt (APA) Using the Asphalt Pavement Analyzer (APA)

Mix Design Manual, 7th Edition

Asphalt Binder Handbook
Al State Binder Specification Database

Modifications to Agency Airport Design, Construction, and Equipment
Standards

Federal Highway Administration (FHWA)

Long Term Pavement Performance Binder program

Software

FAARFIELD
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END OF ITEM P-403
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Item P-404

Fuel-Resistant Asphalt Mix Pavement

DESCRIPTION

404-1.1 This item shall consist of surface courses composed of mineral aggregate, fuel-resistant asphalt
binder, and additives mixed in a central mixing plant and placed as asphalt mix pavement in accordance
with these specifications and shall conform to the lines, grades, thicknesses, and typical cross-sections
shown on the plans. This mix is to be used only as a surface course. The purpose of this fuel-resistant
asphalt is to provide a fuel-resistant surface where pavements are subjected to fuel spills. The course
thickness shall be as shown on the plans.

MATERIALS

404-2.1 Aggregate. Aggregates shall consist of crushed stone, crushed gravel, crushed slag, screenings,
and mineral filler, as required. The aggregate shall contain no natural sand. The aggregates should have
no known history of detrimental pavement staining due to ferrous sulfides. Coarse aggregate is the
material retained on the No. 4 (4.75 mm) sieve. Fine aggregate is the material passing the No. 4 (4.75
mm) sieve.

a. Coarse aggregate. Coarse aggregate shall consist of sound, tough, durable particles, free from
films of matter that would prevent thorough coating and bonding with the asphalt material and free from
organic matter and other deleterious substances. Coarse aggregate material requirements are given in the
table below.
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Coarse Aggregate Material Requirements

CONTRACT# ENG/250564

(1.12 Mg/cubic meter)

Material Test Requirement Standard
Resistance to Degradation Loss: 40% maximum ASTM C131
Soundness of Aggregates Loss after 5 cycles: ASTM C88
by Use of Sodium Sulfate or | 10% maximum using Sodium sulfate - or -

Magnesium Sulfate 13% maximum using magnesium sulfate
Clay lumps and friable 0.3% maximum ASTM C142
particles
Percentage of Fractured Minimum 70% by weight of particles with at ASTM D5821
Particles least two fractured faces and 85% with at least

one fractured face'
Flat, Elongated, or Flat and 8% maximum, by weight, of flat, elongated, or ASTM D4791
Elongated Particles flat and elongated particles at 5:1 2
Bulk density of slag * Weigh not less than 70 pounds per cubic foot ASTM C29

! The area of each face shall be equal to at least 75% of the smallest mid-sectional area of the piece. When two
fractured faces are contiguous, the angle between the planes of fractures shall be at least 30 degrees to count as

two fractured faces.

2 A flat particle is one having a ratio of width to thickness greater than five (5); an elongated particle is one
having a ratio of length to width greater than five (5).

3 Only required if slag is specified.

b. Fine aggregate. Fine aggregate shall consist of clean, sound, durable, angular shaped particles
produced by crushing stone, slag, or gravel that meets the requirements for soundness specified for coarse
aggregate. The aggregate particles shall be free from coatings of clay, silt, or other objectionable matter.

Fine aggregate material requirements are listed in the table below.

Fine Aggregate Material Requirements’

Material Test Requirement Standard
Liquid limit 25 maximum ASTM D4318
Plasticity Index 4 maximum ASTM D4318
Soundness of Aggregates Loss after 5 cycles: ASTM C88
by Use of Sodium Sulfate or | 10% maximum using Sodium sulfate - or -
Magnesium Sulfate 13% maximum using magnesium sulfate
Clay lumps and friable 0.3% maximum ASTM C142
particles
Sand equivalent 35 minimum ASTM D2419

INatural sand is not allowed.

c. Sampling. ASTM D75 shall be used in sampling coarse and fine aggregate.
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404-2.2 Mineral filler. Mineral filler (baghouse fines) may be added in addition to material naturally
present in the aggregate. Mineral filler shall meet the requirements of ASTM D242.

Mineral filler Requirements

Material Test Requirement Standard
Plasticity Index 4 maximum ASTM D4318

404-2.3 Asphalt binder. Asphalt binder shall conform to the following requirements of ASTM D6373
for performance grade (PG) 88-22 FR with the changes annotated below:

e The original asphalt binder shall be tested according to ASTM D6084 Elastic Recovery at 25°C
and shall be a minimum of 85%, using procedure A on the RTFO aged binder.

e The original asphalt binder shall be tested according to ASTM D7173 and meet the maximum
binder temperature difference of 4 degrees C when using the ASTM D36 Ring-and-Ball
apparatus.

o The asphalt specimens prepared with the asphalt binder must also meet the fuel resistance
requirements in Table 1 when tested in accordance with paragraph 404-3.4. After passing the
requirements of Table 1, the grade of the asphalt binder shall be identified as PG 82-28FR or 88-
22FR.

The Contractor shall provide a copy of the manufacturer’s Certificate of Analysis (COA) for the asphalt
binder. The test reports shall be provided to and approved by the Resident Project Representative (RPR)
before the asphalt binder is applied. The furnishing of the vendor’s certified test report for the asphalt
material shall not be interpreted as a basis for final acceptance. The manufacturer’s COA may be subject
to verification by testing the material delivered for use on the project.

40424 404-2.4 Anti-stripping agent. Any anti-stripping agent or additive (anti-strip) shall be heat
stable and shall not change the asphalt binder grade beyond specifications. Anti-strip shall be an approved
material of the Department of Transportation of the State in which the project is located.

COMPOSITION

404-3.1 Composition of mixture. The asphalt plant mix shall be composed of a mixture of well-graded
aggregate, filler and anti-strip agent if required, and asphalt material. The several aggregate fractions
shall be sized, handled in separate size groups, and combined in such proportions that the resulting
mixture meets the grading requirements of the job mix formula (JMF).

404-3.2 Job mix formula (JMF) laboratory. The laboratory used to develop the JMF shall possess a
current certificate of accreditation, listing D3666 from a national accrediting authority and all test
methods required for developing the JMF, and listed on the accrediting authority’s website. A copy of the
laboratory’s current accreditation and accredited test methods shall be submitted to the RPR prior to start
of construction.

404-3.3 Job mix formula (JMF). No asphalt mixture shall be placed until an acceptable mix design has
been submitted to the RPR for review and accepted in writing. The RPR’s review shall not relieve the
Contractor of the responsibility to select and proportion the materials to comply with this section.

Add anti-stripping agent to meet tensile strength requirements.

The JMF shall be prepared by an accredited laboratory that meets the requirements of paragraph 404-3.2.
The asphalt mixture shall be designed using procedures contained in the Asphalt Institute MS-2 Mix
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Design Manual, 7th Edition. Samples shall be prepared and compacted using a Marshall compactor in
accordance with ASTM D6926.

If material variability exceeds the standard deviations indicated, the job mix formula and subsequent
production targets shall be based on stability greater than shown in paragraph 404-3.3, Table 1, and the air
voids shall be targeted close to the mid-range of the criteria in order to meet the acceptance requirements.

Should a change in sources of materials be made, a new JMF must be submitted to the RPR for review
and accepted in writing before the new material is used. After the initial production JMF has been
approved by the RPR and a new or modified JMF is required for whatever reason, the subsequent cost of
the new or modified JMF, including a new control strip when required by the RPR, will be borne by the
Contractor.

The RPR may request samples at any time for testing, prior to and during production, to verify the quality
of the materials and to ensure conformance with the applicable specifications.

Table 1. Marshall Design Criteria

Test Properties All Aircraft Test Method
Number of blows 50 ASTM D6926
Stability, minimum 2150 Ibs. ASTM D6927
Air Voids' 25402 % ASTM D3203
Minimum voids in mineral 14% ASTM D6995
aggregate (VMA)
Maximum weight loss by fuel 1.5% in accordance with procedures
immersion outlined in paragraph 404-3.4
. . ) not less than 80 at a saturation ASTM D4867
Tensile Strength Ratio (TSR) of 70-80%
Asphalt Pavement Analyzer Less than 10 mm @ 4000 AASHTO T340 at 2050 Pl
3 hose pressure at 64°C test
(APA) passes
temperature

1 If the water absorption of the combined aggregates in the mix exceeds 1.7% (ASTM C127 and ASTM C128)
then the mix must be short term aged in accordance with American Association of State Highway and
Transportation Officials (AASHTO) PP-2 — Section 7.2. The short term aged material will then be used for
the Marshall specimens and the maximum specific gravity test (ASTM D2041).

2 Test specimens for TSR shall be compacted at 7 + 1.0 % air voids. Use freeze-thaw conditioning in lieu of
moisture conditioning per ASTM D4867.

3 AASHTO T340 at 100 psi hose pressure at 64°C test temperature may be used in the interim. If this method
is used the required value shall be less than 5 mm @ 8000 passes.

The JMF shall be submitted in writing by the Contractor to the RPR atleast [ 30 | days prior to the
start of paving operations for the control strip in accordance with paragraph 404-3.3. The JMF shall be
developed within the same construction season using aggregates currently being produced.

The JMF shall be dated, and stamped or sealed by the responsible professional Engineer of the laboratory
and shall include the following items as a minimum:

e Manufacturer’s Certificate of Analysis (COA) for the asphalt binder used in the JMF in
accordance with paragraph 464-2-3 404-2.3. Certificate of asphalt performance grade is with
modifier already added, if used and must indicate compliance with ASTM D6373. For plant
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modified asphalt binder, certified test report indicating grade certification of modified asphalt
binder.

Manufacturer’s Certificate of Analysis (COA) for the anti-stripping agent if used in the JMF in
accordance with paragraph 404-2-4 404-2.4.

Certified material test reports for the course and fine aggregate and mineral filler in accordance
with paragraphs 4642+ 404-2.1 and 46422 404-2.2.

Percent passing each sieve size for individual gradation of each aggregate cold feed and/or hot
bin; percent by weight of each cold feed and/or hot bin used; and the total combined gradation in
the JMF.

Specific Gravity and absorption of each coarse and fine aggregate.
Percent fractured faces.

Percent by weight of flat particles, elongated particles, and flat and elongated particles (and
criteria).

Percent of asphalt.

Number of blows

Laboratory mixing and compaction temperatures.
Supplier-recommended field mixing and compaction temperatures.
Plot of the combined gradation on a 0.45 power gradation curve.

Graphical plots of air voids, voids in the mineral aggregate, and unit weight versus asphalt
content. To achieve minimum VMA during production, the mix design needs to account for
material breakdown during production.

Tensile Strength Ratio (TSR).
Type and amount of Anti-strip agent when used.
Asphalt Pavement Analyzer (APA) results.

Date the JMF was developed. Mix designs that are not dated or which are from a prior
construction season shall not be accepted.

Test results for asphalt resistance to fuel in accordance with paragraph 404-3.4.

The mineral aggregate shall be of such size that the percentage composition by weight, as determined by
laboratory screens, will conform to the gradation or gradations specified in paragraph 404-3.3, Table 2
when tested in accordance with ASTM C136 and ASTM C117.

The gradations in Table 2 represent the limits that shall determine the suitability of aggregate for use from
the sources of supply; be well graded from coarse to fine and shall not vary from the low limit on one
sieve to the high limit on the adjacent sieve, or vice versa.
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Table 2. Aggregate — Fuel-Resistant Asphalt Pavement

Sieve Size % inch (19.5SMM) mix
% passing by weight
% inch (19.5mm) 100
1/2 inch (12.5 mm) 90-100
3/8 inch (9.5 mm) 72-88
No. 4 (4.75 mm) 53-73
No. 8 (2.36 mm) 38-60
No. 16 (1.18 mm) 26-48
No. 30 (600 pm) 18-38
No. 50 (300 um) 11-27
No. 100 (150 pm) 6-18
No. 200 (75 pm) 3-6
Minimum Voids in Mineral Aggregate (VMA)' 15
Asphalt Percent
Stone or gravel 5-7.5
Slag 6.5-9.5
Recommended Minimum Construction Lift Thickness 2” inch

'To achieve minimum VMA during production, the mix design needs to account for material breakdown
during production.

The aggregate gradation shown is based on aggregates of uniform specific gravity. The percentages
passing the various sieves shall be corrected when aggregates of varying specific gravities are used, as
indicated in the Asphalt Institute MS-2 Mix Design Manual, 7th Edition.

404-3.4 Testing requirement for asphalt resistance to fuel. Procedures for testing asphalt resistance to
fuel shall be as follows:

a. Prepare three test specimens in accordance with the Mix Design requirements at optimum asphalt
binder content and 2.5 +£0.7% air voids.

b. Determine the percent air voids in each specimen, if any do not meet the requirements above
discard and replace them. Dry the specimens under a fan at room temperature 68°F - 80°F (20°C - 27°C)
for a minimum of 24 hours.

c. Totally immerse the sample in kerosene meeting ASTM D3699 at room temperature 68°F - 80°F
(20°C - 27°C) for 2.0 minutes. (Suspending the sample with metal insect screen in a one gallon (4 liters)
paint can has been found to be satisfactory.)

d. After submersing for 2.0 minutes +30 sec, remove the sample and immediately surface dry it with
a clean paper towel. Then immediately determine the weight in air to the nearest 0.1 grams. Report this as
weight “A” (weight before).

e. Resubmerse the sample in kerosene for 24 hours.
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f. After 24 hours +10 minutes carefully remove the sample from the kerosene and suspension
container and place it on an absorptive cloth or paper towel. Dry the specimen under a fan at room
temperature for 24 hours.

g. After drying for 24 hours £10 minutes weigh the sample in air to the nearest 0.1 grams. Report this
as weight “B” (weight after immersion).

h. Calculations:
% of weight loss by fuel immersion = (A — B/ A) x 100

Where: A = Weight before
B = Weight after

404-3.5 Recycled Asphalt Mix Pavement. No reclaimed asphalt pavement (RAP) or recycled asphalt
shingles (RAS) shall be permitted in this mix.

404-3.6 Control strip. | A—ecentrel strip—is not—reguired- | Full production shall not
begin until an acceptable control strip has been constructed and accepted in writing by the RPR. The
Contractor shall prepare and place a quantity of asphalt according to the JMF. The underlying grade or
pavement structure upon which the control strip is to be constructed shall be the same as the remainder of
the course represented by the control strip.

The Contractor will not be allowed to place the control strip until the Contractor quality control program
(CQCP), showing conformance with the requirements of paragraph 404-5.1, has been accepted, in
writing, by the RPR.

The control strip will consist of at least 250 tons or 1/2 sublot, whichever is greater. The control strip
shall be placed in two lanes of the same width and depth to be used in production with a longitudinal cold
joint. The cold joint must be cut back in accordance with paragraph 404-4.14 using the same procedure
that will be used during production. The cold joint for the control strip will be an exposed construction
joint at least four (4) hours old or when the mat has cooled to less than 160°F (71°C). The equipment used
in construction of the control strip shall be the same type, configuration and weight to be used on the
project.

The control strip will be considered acceptable by the RPR if the gradation, asphalt content, and VMA are
within the action limits specified in paragraph 404-5.5a; and Mat density, air voids, and joint density meet
the requirements specified in paragraphs 404-6.2

If the control strip is unacceptable, necessary adjustments to the JMF, plant operation, placing procedures,
and/or rolling procedures shall be made and another control strip shall be placed. Unacceptable control
strips shall be removed at the Contractor’s expense.

Payment will only be made for an acceptable control strip in accordance with paragraph 40484 404-8.1
using a lot pay factor equal to 100.

CONSTRUCTION METHODS

404-4.1 Weather limitations. The asphalt mixture shall not be placed upon a wet surface or when the
surface temperature of the underlying course is less than 45°F . The temperature requirements may be
waived by the RPR, if requested; however, all other requirements including compaction shall be met.

404-4.2 Asphalt plant. Plants used for the preparation of asphalt shall conform to the requirements of
American Association of State Highway and Transportation Officials (AASHTO) M156 including the
following items.
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a. Inspection of plant. The RPR, or RPR’s authorized representative, shall have access, at all times,
to all areas of the plant for checking adequacy of equipment; inspecting operation of the plant: verifying
weights, proportions, and material properties; and checking the temperatures maintained in the
preparation of the mixtures.

b. Storage bins and surge bins. The asphalt mixture stored in storage and/or surge bins shall meet
the same requirements as asphalt mixture loaded directly into trucks. Asphalt mixture shall not be stored
in storage and/or surge bins for a period greater than eight (8) hours. If the RPR determines there is an
excessive heat loss, segregation or oxidation of the asphalt mixture due to temporary storage, temporary
storage shall not be allowed.

404-4.3 Aggregate stockpile management. Aggregate stockpiles shall be constructed in such a manner
that prevents segregation and intermixing of deleterious materials. Aggregates from different sources
shall be stockpiled, weighed and batched separately at the asphalt batch plant. Aggregates that have
become segregated or mixed with earth or foreign material shall not be used.

A continuous supply of materials shall be provided to the work to ensure continuous placement.

404-4.4 Hauling equipment. Trucks used for hauling asphalt mixtures shall have tight, clean, and
smooth metal beds. To prevent the mixture from adhering to them, the truck beds shall be lightly coated
with a minimum amount of paraffin oil, lime solution, or other approved material. Petroleum products
shall not be used for coating truck beds. Each truck shall have a suitable cover to protect the mixture from
adverse weather. When necessary, to ensure that the mixture will be delivered to the site at the specified
temperature, truck beds shall be insulated or heated and covers shall be securely fastened.

404-4.5 Asphalts pavers. Asphalt pavers shall be self-propelled with an activated heated screed, capable
of spreading and finishing courses of asphalt that will meet the specified thickness, smoothness, and
grade. The paver shall have sufficient power to propel itself and the hauling equipment without adversely
affecting the finished surface. The asphalt paver shall be equipped with a control system capable of
automatically maintaining the specified screed grade and elevation.

If the spreading and finishing equipment in use leaves tracks or indented areas, or produces other
blemishes in the pavement that are not satisfactorily corrected by the scheduled operations, the use of
such equipment shall be discontinued.

The paver shall be capable of paving to a minimum width specified in paragraph 404-4.12.

404-4.6 Rollers. The number, type, and weight of rollers shall be sufficient to compact the asphalt to the
required density while it is still in a workable condition without crushing of the aggregate, depressions or
other damage to the pavement surface. Rollers shall be in good condition, capable of operating at slow
speeds to avoid displacement of the asphalt. All rollers shall be specifically designed and suitable for
compacting asphalt concrete and shall be properly used. Rollers that impair the stability of any layer of a
pavement structure or underlying soils shall not be used.

404-4.7 Density device. The Contractor shall have on site a density gauge during all paving operations in
order to assist in the determination of the optimum rolling pattern, type of roller and frequencies, as well
as to monitor the effect of the rolling operations during production paving. The Contractor shall supply a
qualified technician during all paving operations to calibrate the gauge and obtain accurate density
readings for all new asphalt. These densities shall be supplied to the RPR upon request at any time during
construction. No separate payment will be made for supplying the density gauge and technician.

404-4.8 Preparation of asphalt binder. The asphalt binder shall be heated in a manner that will avoid
local overheating and provide a continuous supply of the asphalt binder to the mixer at a uniform
temperature. The temperature of the asphalt binder delivered to the mixer shall be sufficient to provide a
suitable viscosity for adequate coating of the aggregate particles, but shall not exceed 350°F (182°C),
unless otherwise required by the manufacturer.
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404-4.9 Preparation of mineral aggregate. The aggregate for the mixture shall be heated and dried prior
to introduction into the mixer. The maximum temperature and rate of heating shall be such that no
damage occurs to the aggregates. The temperature of the aggregate and mineral filler shall not exceed
350°F (175°C) when the asphalt is added. Particular care shall be taken that aggregates high in calcium or
magnesium content are not damaged by overheating. The temperature shall not be lower than is required
to obtain complete coating and uniform distribution on the aggregate particles and to provide a mixture of
satisfactory workability.

404-4.10 Preparation of asphalt mixture. The aggregates and the asphalt binder shall be weighed or
metered and introduced into the mixer in the amount specified by the job mix formula. The combined
materials shall be mixed until the aggregate obtains a uniform coating of bitumen and is thoroughly
distributed throughout the mixture. Wet mixing time shall be the shortest time that will produce a
satisfactory mixture, but not less than 25 seconds for batch plants. The wet mixing time for all plants shall
be established by the Contractor, based on the procedure for determining the percentage of coated
particles described in ASTM D2489, for each individual plant and for each type of aggregate used. The
wet mixing time will be set to achieve 95% of coated particles. For continuous mix plants, the minimum
mixing time shall be determined by dividing the weight of its contents at operating level by the weight of
the mixture delivered per second by the mixer. The moisture content of all asphalt mixtures upon
discharge shall not exceed 0.5%.

For batch plants, wet mixing time begins with the introduction of asphalt binder into the mixer and ends
with the opening of the mixer discharge gate. Mixing time should be the shortest time required to obtain
uniform distribution of aggregate sizes and thorough coating of aggregate particles with asphalt binder.

401-4-11 404-4.11 Application of Tack Coat. Immediately before placing the asphalt mixture, the
underlying course shall be cleaned of all dust and debris. A tack coat shall be applied in accordance with
Item P-603 to all vertical and horizontal asphalt and concrete surfaces prior to placement of the first and
each subsequent lift of asphalt mixture.

404-4.12 Laydown plan, transporting, placing, and finishing. Prior to the placement of the asphalt, the
Contractor shall prepare a laydown plan with the sequence of paving lanes and width to minimize the
number of cold joints; the location of any temporary ramps; laydown temperature; and estimated time of
completion for each portion of the work (milling, paving, rolling, cooling, etc.). The laydown plan and
any modifications shall be approved by the RPR.

Deliveries shall be scheduled so that placing and compacting of mixture is uniform with minimum
stopping and starting of the paver. Hauling over freshly placed material shall not be permitted until the
material has been compacted, as specified, and allowed to cool to atmospheric temperature. The
Contractor, at their expense, shall be responsible for repair of any damage to the pavement caused by
hauling operations.

Contractor shall survey each lift of asphalt surface course and certify to RPR that every lot of each lift
meets the grade tolerances of paragraph 404-5.3h before the next lift can be placed.

Edges of existing asphalt pavement abutting the new work shall be saw cut and the cut off material and
laitance removed. Apply a tack coat in accordance with P-603 before new asphalt material is placed
against it.

The speed of the paver shall be regulated to eliminate pulling and tearing of the asphalt mat. Placement of
the asphalt mix shall begin along the centerline of a crowned section or on the high side of areas with a
one way slope unless shown otherwise on the laydown plan as accepted by the RPR. The asphalt mix
shall be placed in consecutive adjacent lanes having a minimum width of 15 feet except where edge lanes
require less width to complete the area. Additional screed sections attached to widen the paver to meet
the minimum lane width requirements must include additional auger sections to move the asphalt mixture
uniformly along the screed extension.
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The longitudinal joint in one course shall offset the longitudinal joint in the course immediately below by
at least one foot (30 cm); however, the joint in the surface top course shall be at the centerline of crowned
pavements. Transverse joints in one course shall be offset by at least 10 feet (3 m) from transverse joints
in the previous course. Transverse joints in adjacent lanes shall be offset a minimum of 10 feet (3 m).On
areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing
equipment impractical, the mixture may be spread and luted by hand tools.

The RPR may at any time, notwithstanding previous plant acceptance, reject and require the Contractor to
dispose of any batch of asphalt mixture which is rendered unfit for use due to contamination, segregation,
incomplete coating of aggregate, or improper mix temperature. Such rejection may be based on only
visual inspection or temperature measurements. In the event of such rejection, the Contractor may take a
representative sample of the rejected material in the presence of the RPR and, if it can be demonstrated in
the laboratory, in the presence of the RPR, that such material was erroneously rejected, payment will be
made for the material at the contract unit price.

Areas of segregation in the surface course, as determined by the RPR, shall be removed and replaced at
the Contractor’s expense. The area shall be removed by saw cutting and milling a minimum of the
construction lift thickness as specified in paragraph 404-3.3, Table 2 for the approved mix design. The
area to be removed and replaced shall be a minimum width of the paver and a minimum of 10 feet (3 m)
long.

404-4.13 Compaction of asphalt mixture. After placing, the asphalt mixture shall be thoroughly and
uniformly compacted by rolling. The surface shall be compacted as soon as possible when the mixture has
attained sufficient stability so that the rolling does not cause undue displacement, cracking or shoving.
The sequence of rolling operations and the type of rollers used shall be at the discretion of the Contractor.
The speed of the roller shall, at all times, be sufficiently slow to avoid displacement of the hot mixture
and be effective in compaction. Any displacement occurring as a result of reversing the direction of the
roller, or from any other cause, shall be corrected at once.

Sufficient rollers shall be furnished to handle the output of the plant. Rolling shall continue until the
surface is of uniform texture, true to grade and cross-section, and the required field density is obtained.

To prevent adhesion of the mixture to the roller, the wheels shall be equipped with a scraper and kept
properly moistened but excessive water will not be permitted.

In areas not accessible to the roller, the mixture shall be thoroughly compacted with approved power
tampers.

Any mixture that becomes loose and broken, mixed with dirt, contains check-cracking, or in any way
defective shall be removed and replaced with fresh hot mixture and immediately compacted to conform to
the surrounding area. This work shall be done at the Contractor’s expense. Skin patching shall not be
allowed.

404-4.14 Joints. The formation of all joints shall be made in such a manner as to ensure a continuous
bond between the courses and obtain the required density. All joints shall have the same texture as other
sections of the course and meet the requirements for smoothness and grade.

The roller shall not pass over the unprotected end of the freshly laid mixture except when necessary to
form a transverse joint. When necessary to form a transverse joint, it shall be made by means of placing a
bulkhead or by tapering the course. The tapered edge shall be cut back to its full depth and width on a
straight line to expose a vertical face prior to placing the adjacent lane. In both methods, all contact
surfaces shall be given a tack coat of asphalt material before placing any fresh mixture against the joint.

Longitudinal joints which have been left exposed for more than four (4) hours; the surface temperature
has cooled to less than 175°F (80°C); or are irregular, damaged, uncompacted or otherwise defective shall
be cut back with a cutting wheel or pavement saw a maximum of 3 inches (75 mm) to expose a clean,
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sound, uniform vertical surface for the full depth of the course. All cutback material and any laitance
produced from cutting joints shall be removed from the project. Asphalt tack coat in accordance with P-
603 shall be applied to the clean, dry joint, prior to placing any additional fresh asphalt against the joint.
The cost of this work shall be considered incidental to the cost of the asphalt.

404-4.15 Diamond grinding. Diamond grinding shall be completed prior to pavement grooving.
Diamond grinding shall be accomplished by sawing with saw blades impregnated with industrial diamond
abrasive.

Diamond grinding shall be performed with a machine designed specifically for diamond grinding capable
of cutting a path at least 3 feet (0.9 m) wide. The saw blades shall be 1/8-inch (3-mm) wide with a
minimum of 55 to 60 blades per 12 inches (300 mm) of cutting head width; grooves between 0.090 and
0.130 inches (2 and 3.5 mm) wide; and peaks and ridges approximately 1/32 inch (1 mm) higher than the
bottom of the grinding cut. The actual number of blades will be determined by the Contractor and depend
on the hardness of the aggregate. Equipment or grinding procedures that causes ravels, aggregate
fractures, spalls or disturbance to the pavement will not be permitted.

Grinding will be tapered in all directions to provide smooth transitions to areas not requiring grinding.
The slurry resulting from the grinding operation shall be continuously removed and the pavement left in a
clean condition. The Contractor shall apply a surface treatment per P-608 to all areas that have been
subject to grinding.

404-4.16 Nighttime paving requirements. The Contractor shall provide adequate lighting during any
nighttime construction. A lighting plan must be submitted by the Contractor and approved by the RPR
prior to the start of any nighttime work. All work shall be in accordance with the approved CSPP and
lighting plan.

CONTRACTOR QUALITY CONTROL (CQC)

404-5.1 General. The Contractor shall develop a CQCP in accordance with Item C-100. No partial payment
will be made for materials that are subject to specific QC requirements without an approved CQCP.

404-5.2 Contractor quality control (QC) facilities. The Contractor shall provide or contract for testing
facilities in accordance with Item C-100. The RPR shall be permitted unrestricted access to inspect the
Contractor’s QC facilities and witness QC activities. The RPR will advise the Contractor in writing of any
noted deficiencies concerning the QC facility, equipment, supplies, or testing personnel and procedures.
When the deficiencies are serious enough to be adversely affecting the test results, the incorporation of the
materials into the work shall be suspended immediately and will not be permitted to resume until the
deficiencies are satisfactorily corrected.

404-5.3 Contractor QC testing. The Contractor shall perform all QC tests necessary to control the
production and construction processes applicable to these specifications and as set forth in the approved
CQCP. The testing program shall include, but not necessarily be limited to, tests for the control of asphalt
content, aggregate gradation, temperatures, aggregate moisture, field compaction, and surface
smoothness. A QC Testing Plan shall be developed as part of the CQCP.

a. Asphalt content. A minimum of two tests shall be performed per day in accordance with ASTM
D6307 or ASTM D2172 for determination of asphalt content. When using ASTM D6307, the correction
factor shall be determined as part of the first test performed at the beginning of plant production; and as
part of every tenth test performed thereafter. The asphalt content for the day will be determined by
averaging the test results.

b. Gradation. Aggregate gradations shall be determined a minimum of twice per day from
mechanical analysis of extracted aggregate in accordance with ASTM D5444, ASTM C136, and ASTM
C117.
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c. Moisture content of aggregate. The moisture content of aggregate used for production shall be
determined a minimum of once per day in accordance with ASTM C566.

d. Moisture content of asphalt. The moisture content of the mixture shall be determined once per
day in accordance with AASHTO T329 or ASTM D1461.

e. Temperatures. Temperatures shall be checked, at least four times per day, at necessary locations
to determine the temperatures of the dryer, the asphalt binder in the storage tank, the mixture at the plant,
and the asphalt at the job site.

f. In-place density monitoring. The Contractor shall conduct any necessary testing to ensure that the
specified density is being achieved. A nuclear gauge may be used to monitor the pavement density in
accordance with ASTM D2950.

g. Smoothness for Contractor Quality Control.

The Contractor shall perform smoothness testing in transverse and longitudinal directions daily to
verify that the construction processes are producing pavement with variances less than % inch in 12 feet,
identifying areas that may pond water which could lead to hydroplaning of aircraft. If the smoothness
criteria is not met, appropriate changes and corrections to the construction process shall be made by the
Contractor before construction continues.

The Contractor may use a 12-foot “straightedge, a rolling inclinometer meeting the requirements of
ASTM E2133 or rolling external reference device that can simulate a 12-foot (3.7m) straightedge
approved by the RPR. Straight-edge testing shall start with one-half the length of the straightedge at the
edge of pavement section being tested and then moved ahead one-half the length of the straightedge for
each successive measurement. Testing shall be continuous across all joints. The surface irregularity shall
be determined by placing the freestanding (unleveled) straightedge on the pavement surface and allowing
it to rest upon the two highest spots covered by its length, and measuring the maximum gap between the
straightedge and the pavement surface in the area between the two high points. If the rolling inclinometer
or external reference device is used, the data may be evaluated using the FAA profile program, ProFAA,
or FHWA ProVal, using the 12-foot straightedge simulation function.

Smoothness readings shall not be made across grade changes or cross slope transitions. The
transition between new and existing pavement shall be evaluated separately for conformance with the
plans.

(1) Transverse measurements. Transverse measurements shall be taken for each day’s
production placed. Transverse measurements shall be taken perpendicular to the pavement centerline
each 50 feet (15 m) or more often as determined by the RPR. The joint between lanes shall be tested
separately to facilitate smoothness between lanes.

(2) Longitudinal measurements. Longitudinal measurements shall be taken for each day’s
production placed. Longitudinal tests shall be parallel to the centerline of paving; at the center of paving
lanes when widths of paving lanes are less than 20 feet (6 m); and at the third points of paving lanes when
widths of paving lanes are 20 ft (6 m) or greater.

Deviations on the final surface course in either the transverse or longitudinal direction that will
trap water greater than 1/4 inch (6 mm) shall be corrected with diamond grinding per paragraph 464-415
404-4.15 or by removing and replacing the surface course to full depth. Grinding shall be tapered in all
directions to provide smooth transitions to areas not requiring grinding. All areas in which diamond
grinding has been performed shall be subject to the final pavement thickness tolerances specified in
paragraph 404-6.2d. Areas that have been ground shall be sealed with a surface treatment in accordance
with Item P-608. To avoid the surface treatment creating any conflict with runway or taxiway markings,
it may be necessary to seal a larger area.
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Control charts shall be kept to show area of each day’s placement and the percentage of
corrective grinding required. Corrections to production and placement shall be initiated when corrective
grinding is required. If the Contractor’s machines and/or methods produce significant areas that need
corrective actions in excess of 10 percent of a day’s production, production shall be stopped until
corrective measures are implemented by the Contractor.

h. Grade. Grade shall be evaluated daily to allow adjustments to paving operations when grade
measurements do not meet specifications. As a minimum, grade shall be evaluated prior and after the
placement of the first lift and then after placement of the surface lift.

Measurements will be taken at appropriate gradelines (as a minimum at center and edges of paving
lane) and longitudinal spacing as shown on cross-sections and plans. The final surface of the pavement
will not vary from the gradeline elevations and cross-sections shown on the plans by more than 1/2 inch
(12 mm) vertically and 0.1 feet laterally. The documentation will be provided by the Contractor to the

RPR }p—rithin—24hours—} by the end of the following working day.

Areas of surface course that exceed grade or smoothness criteria and that retain water on the surface
must be ground off provided the course thickness after grinding is not more than 1/2 inch (12 mm) less
than the thickness specified on the plans. Grinding shall be in accordance with paragraph 404-4.15.

The Contractor shall repair low areas or areas that cannot be corrected by grinding by removal of
deficient areas to the depth of the final course plus '% inch and replacing with new material. Skin
patching is not allowed.

404-5.4 Sampling. When directed by the RPR, the Contractor shall sample and test any material that
appears inconsistent with similar material being sampled, unless such material is voluntarily removed and
replaced or deficiencies corrected by the Contractor. All sampling shall be in accordance with standard
procedures specified.

404-5.5 Control charts. The Contractor shall maintain linear control charts for both individual
measurements and range (i.e. difference between highest and lowest measurements) for aggregate
gradation, asphalt content, and VMA. The VMA for each day will be calculated and monitored by the QC
laboratory.

Control charts shall be posted in a location satisfactory to the RPR and kept current. As a minimum,
the control charts shall identify the project number, the contract item number, the test number, each test
parameter, the Action and Suspension Limits applicable to each test parameter, and the Contractor’s test
results. The Contractor shall use the control charts as part of a process control system for identifying
potential problems and assignable causes before they occur. If the Contractor’s projected data during
production indicates a problem and the Contractor is not taking satisfactory corrective action, the RPR
may suspend production or acceptance of the material.

a. Individual measurements. Control charts for individual measurements shall be established to
maintain process control within tolerance for aggregate gradation, asphalt content, and VMA. The control
charts shall use the job mix formula target values as indicators of central tendency for the following test
parameters with associated Action and Suspension Limits:
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Control Chart Limits for Individual Measurements

Sieve Action limit Suspension limit

3/8 inch (9.5 mm) +6% +9%

No. 4 (4.75 mm) +6% 9%
No. 16 (1.18 mm) +5% +7.5%

No. 50 (300 um) +3% +4.5%

No. 200 (75 pm) +2% +3%
Asphalt Content +0.45% +0.70%
Minimum VMA -0.5% -1.0%

b. Range. Control charts shall be established to control gradation process variability. The range shall
be plotted as the difference between the two test results for each control parameter. The Suspension
Limits specified below are based on a sample size of n = 2. Should the Contractor elect to perform more
than two tests per lot, the Suspension Limits shall be adjusted by multiplying the Suspension Limit by
1.18 forn =3 and by 1.27 for n =4.

Control Chart Limits Based on Range

Sieve Suspension Limit
3/8 inch (9.5 mm) 11%
No. 4 (4.75 mm) 11%
No. 16 (1.18 mm) 9%
No. 50 (300 pum) 6%
No. 200 (75 pm) 3.5%
Asphalt content 0.8%

c. Corrective action. The CQCP shall indicate that appropriate action shall be taken when the
process is believed to be out of tolerance. The Plan shall contain sets of rules to gauge when a process is
out of control and detail what action will be taken to bring the process into control. As a minimum, a
process shall be deemed out of control and production stopped and corrective action taken, if:

(1) one point falls outside the Suspension Limit line for individual measurements or range; or
(2) two points in a row fall outside the Action Limit line for individual measurements.

404-5.6 QC reports. The Contractor shall maintain records and shall submit reports of QC activities daily
in accordance with the CQCP described in Item C-100.

MATERIAL ACCEPTANCE

404-6.1 Acceptance sampling and testing. Unless otherwise specified, all acceptance sampling and
testing necessary to determine conformance with the requirements specified in this section will be
performed by the RPR at no cost to the Contractor except that coring as required in this section shall be
completed and paid for by the Contractor.

a. Quality Assurance (QA) testing laboratory. The QA testing laboratory performing these
acceptance tests will be accredited in accordance with ASTM D3666. The QA laboratory accreditation
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will be current and listed on the accrediting authority’s website. All test methods required for acceptance
sampling and testing will be listed on the lab accreditation.

b. Lot size. A standard lot will be equal to one day’s production divided into approximately equal
sublots of between 400 to 600 tons. When only one or two sublots are produced in a day’s production,
the sublots will be combined with the production lot from the previous or next day.

Where more than one plant is simultaneously producing asphalt for the job, the lot sizes will apply
separately for each plant.

c. Asphalt air voids. Plant-produced asphalt will be tested for air voids on a sublot basis.

(1) Sampling. Material from each sublot shall be sampled in accordance with ASTM D3665.
Samples shall be taken from material deposited into trucks at the plant or at the job site in accordance
with ASTM D979. The sample of asphalt may be put in a covered metal tin and placed in an oven for not
less than 30 minutes nor more than 60 minutes to maintain the material at or above the compaction

temperature as specified in the JMF. If absorptive aggregates are used, as determined by the Engineer,
hold times are to be increased to not less than 60 minutes and not more than 90 minutes.

(2) Testing. Air voids will be determined for each sublot in accordance with ASTM D3203 for a
set of three compacted specimens prepared in accordance with —2STM—B6926— ASTM D6925.

d. In-place asphalt mat and joint density. Each sublot will be tested for in-place mat and joint
density as a percentage of the theoretical maximum density (TMD).

(1) Sampling. The Contractor —RPR—} will cut minimum 5 inches (125 mm) diameter
samples in accordance with ASTM D5361. The Contractor shall furnish all tools, labor, and materials for
cleaning, and filling the cored pavement. Laitance produced by the coring operation shall be removed
immediately after coring, and core holes shall be filled within one day after sampling in a manner
acceptable to the RPR.

(2) Bond. Each lift of asphalt shall be bonded to the underlying layer. If cores reveal that the
surface is not bonded, additional cores shall be taken as directed by the RPR to determine the extent of
unbonded areas. Unbonded areas shall be removed by milling and replaced at no additional cost as
directed by the RPR.

(3) Thickness. Thickness of each lift of surface course will be evaluated by the RPR for
compliance to the requirements shown on the plans after any necessary corrections for grade.
Measurements of thickness will be made using the cores extracted for each sublot for density
measurement. The maximum allowable deficiency at any point will not be more than 1/4 inch (6 mm) less
than the thickness indicated for the lift. Average thickness of lift, or combined lifts, will not be less than
the indicated thickness. Where the thickness tolerances are not met, the lot or sublot shall be corrected by
the Contractor at his expense by removing the deficient area and replacing with new pavement. The
Contractor, at his expense, may take additional cores as approved by the RPR to circumscribe the
deficient area.

(4) Mat density. One core shall be taken from each sublot. Core locations will be determined by
the RPR in accordance with ASTM D3665. Cores for mat density shall not be taken closer than one foot
(30 cm) from a transverse or longitudinal joint. The bulk specific gravity of each cored sample will be
determined in accordance with ASTM D2726. The percent compaction (density) of each sample will be
determined by dividing the bulk specific gravity of each sublot sample by the TMD for that sublot.

(5) Joint density. One core centered over the longitudinal joint shall be taken for each sublot
which contains a longitudinal joint. Core locations will be determined by the RPR in accordance with
ASTM D3665. The bulk specific gravity of each core sample will be determined in accordance with
ASTM D2726. The percent compaction (density) of each sample will be determined by dividing the bulk
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specific gravity of each joint density sample by the average TMD for the lot. The TMD used to determine
the joint density at joints formed between lots will be the lower of the average TMD values from the
adjacent lots.

404-6.2 Acceptance criteria.

a. General. Acceptance will be based on the implementation of the Contractor Quality Control
Program (CQCP) and the following characteristics of the asphalt and completed pavements: air voids,

mat density, joint density, and grade. }and—profiteographroughness—}

b. Air Voids and Mat density. Acceptance of each lot of plant produced material for mat density
and air voids will be based on the percentage of material within specification limits (PWL). If the PWL of
the lot equals or exceeds 90%, the lot will be acceptable. Acceptance and payment will be determined in
accordance with paragraph 4484 404-8.1.

c. Joint density. Acceptance of each lot of plant produced asphalt for joint density will be based on
the PWL. If the PWL of the lot is equal to or exceeds 90%, the lot will be considered acceptable. If the
PWL is less than 90%, the Contractor shall evaluate the reason and act accordingly. If the PWL is less
than 80%, the Contractor shall cease operations and until the reason for poor compaction has been
determined. If the PWL is less than 71%, the pay factor for the lot used to complete the joint will be
reduced by five (5) percentage points. This lot pay factor reduction will be incorporated and evaluated in
accordance with paragraph 4604-8-1 404-8.1.

d. Grade. The final finished surface of the pavement of the completed project shall be surveyed to
verify that the grade elevations and cross-sections shown on the plans do not deviate more than 1/2 inch
(12 mm) vertically or 0.1 feet laterally.

Cross sectlons of the pavement shall be taken at a mlnlrnum ofa 25 foot grld {é@—feet—élé—m}—}

The survey and documentation shall be stamped and signed by a licensed surveyor. Payment for
sublots that do not meet grade for over 25% of the sublot shall not be more than 95%.

e. Proﬁlograph roughness for QA Acceptance Proﬁlogragh will not be regulred JEheﬁnal—pfeﬁ}egfaph

404-6.3. Percentage of material within specification limits (PWL). The PWL will be determined in
accordance with procedures specified in Item C-110. The specification tolerance limits (L) for lower and
(U) for upper are contained in Table 5.
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Table 5. Marshall acceptance limits for stability, air voids, density

Test Property Pavements designed for aircraft gross weights of 60,000 Ibs
(27216 kg) or more or tire pressures of 100 psi or more
Number of blows 50
Specification tolerance limits

L U
Stability, minimum, 1bs 2150 -

Air voids total mix, % 1.5 35
Surface course mat density, % 96.0 -
Joint density, % 92.0 -

a. Outliers. All individual tests for mat density and air voids will be checked for outliers (test
criterion) in accordance with ASTM E178, at a significance level of 5%. Outliers will be discarded, and
the PWL will be determined using the remaining test values. The criteria in Table 5 is based on
production processes which have a variability with the following standard deviations: Surface Course
Mat Density (%), 1.20; Base Course Mat Density (%), 1.55; Joint Density (%), 1.8.

404-6.4 Resampling pavement for mat density.

a. General. Resampling of a lot of pavement will only be allowed for mat density, and then, only if
the Contractor requests same, in writing, within 48 hours after receiving the written test results from the
RPR. A retest will consist of all the sampling and testing procedures contained in paragraph 404-6.1d.
Only one resampling per lot will be permitted.

(1) A redefined PWL will be calculated for the resampled lot. The number of tests used to
calculate the redefined PWL will include the initial tests made for that lot plus the retests.

(2) The cost for resampling and retesting shall be borne by the Contractor.

b. Payment for resampled lots. The redefined PWL for a resampled lot will be used to calculate the
payment for that lot in accordance with Table 5.

c. Outliers. Check for outliers in accordance with ASTM E178, at a significance level of 5%.

METHOD OF MEASUREMENT

404-7.1 Measurement. Asphalt shall be measured by the number of tons (kg) of asphalt used in the
accepted work. Batch weights or truck scale weights will be used to determine the basis for the tonnage.

BASIS OF PAYMENT

404-8.1 Payment. Payment for an accepted lot of asphalt mix pavement shall be made at the contract unit
price per ton for the P-404 Fuel-Resistant Asphalt Surface Course and adjusted according to paragraph
404-8.1a.

e The total project payment for plant mix asphalt mix pavement shall not exceed 100% of the
product of the contract unit price and the total number of tons of asphalt surface mixture used in
the accepted work.
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e This price shall be full compensation for furnishing all materials, for all preparation, mixing, and
placing of these materials, and for all labor, equipment, tools, and incidentals necessary to
complete the items.

a. Basis of adjusted payment. The pay factor for each individual lot shall be calculated in
accordance with Table 6. A pay factor shall be calculated for both mat density and air voids. The lot pay
factor shall be the higher of the two values when calculations for both mat density and air voids are 100%
or higher. The lot pay factor shall be the product of the two values when only one of the calculations for
either mat density or air voids is 100% or higher. The lot pay factor shall be the lower of the two values
when calculations for both mat density and air voids are less than 100%. If PWL for joint density is less
than 71% then the lot pay factor shall be reduced by 5% but be no higher than 95%.

For each lot accepted, the adjusted contract unit price shall be the product of the lot pay factor for the
lot and the contract unit price. Payment shall be subject to the total project payment limitation specified in
paragraph 404-8.1. Payment in excess of 100% for accepted lots of asphalt shall be used to offset
payment for accepted lots of asphalt mix pavement that achieve a lot pay factor less than 100%.

Table 6. Price adjustment schedule'

Percentage of material within the specification limit Percent of Contract Unit
(PWL) Price to be Paid
96-100 106
90-95 PWL + 10
75-89 0.5 PWL +55.0
55-74 1.4 PWL - 12.0
Below 55 Reject2

' Although it is theoretically possible to achieve a pay factor of 106% for each lot, actual payment above 100%
shall be subject to the total payment limitation specified in paragraph 404-8.1, and the total project payment
limitation shall be reduced by the amount withheld for the rejected lot.

2 The lot shall be removed and replaced. However, the RPR and Owner may decide to accept the deficient lot. In
that case, if the RPR and Owner decide that the lot shall not be removed, it will be paid for at 50% of the
contract price.

For each lot accepted, the adjusted contract unit price shall be the product of the lot pay factor for the
lot and the contract unit price. Payment shall be subject to the total project payment limitation specified in
paragraph 404-8.1. Payment in excess of 100% for accepted lots of asphalt mix pavement shall be used to
offset payment for accepted lots of asphalt mix pavement that achieve a lot factor less than 100%.

Payment for sublots that do not meet grade for over 25% of the sublot shall not be more than 95%.
b. Payment. Payment will be made under:

Item P-404-8.1 Fuel-Resistant Asphalt Mix Pavement Surface Course -- per ton

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM C29 Standard Test Method for Bulk Density (“Unit Weight”) and Voids in
Aggregate
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ASTM C88

ASTM C117

ASTM C127

ASTM C128

ASTM C131

ASTM C136

ASTM C142

ASTM C183

ASTM C566

ASTM D36

ASTM D75
ASTM D242

ASTM D946

ASTM D979
ASTM D1073

ASTM D1188

ASTM D1461

ASTM D2041

ASTM D2172

ASTM D2419

ASTM D2489

CONTRACT# ENG/250564

Standard Test Method for Soundness of Aggregates by Use of Sodium
Sulfate or Magnesium Sulfate

Standard Test Method for Materials Finer than 75-pum (No.200) Sieve in
Mineral Aggregates by Washing

Standard Test Method for Density, Relative Density (Specific Gravity)
and Absorption of Coarse Aggregate

Standard Test Method for Density, Relative Density (Specific Gravity),
and Absorption of Fine Aggregate

Standard Test Method for Resistance to Degradation of Small-Size
Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

Standard Test Method for Sieve or Screen Analysis of Fine and Coarse
Aggregates

Standard Test Method for Clay Lumps and Friable Particles in
Aggregates

Standard Practice for Sampling and the Amount of Testing of Hydraulic
Cement

Standard Test Method for Total Evaporable Moisture Content of
Aggregate by Drying

Standard Test Method for Softening Point of Bitumen (Ring-and-Ball
Apparatus)

Standard Practice for Sampling Aggregates

Standard Specification for Mineral Filler for Bituminous Paving
Mixtures

Standard Specification for Penetration Graded Asphalt Cement for Use
in Pavement Construction

Standard Practice for Sampling Bituminous Paving Mixtures

Standard Specification for Fine Aggregate for Bituminous Paving
Mixtures

Standard Test Method for Bulk Specific Gravity and Density of
Compacted Bituminous Mixtures Using Coated Samples

Standard Test Method for Moisture or Volatile Distillates in Bituminous
Paving Mixtures

Standard Test Method for Theoretical Maximum Specific Gravity and
Density of Bituminous Paving Mixtures

Standard Test Method for Quantitative Extraction of Bitumen from
Bituminous Paving Mixtures

Standard Test Method for Sand Equivalent Value of Soils and Fine
Aggregate

Standard Practice for Estimating Degree of Particle Coating of
Bituminous-Aggregate Mixtures
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ASTM D2726

ASTM D2950

ASTM D2995

ASTM D3203

ASTM D3381

ASTM D3665
ASTM D3666

ASTM D3699
ASTM D4125

ASTM D4318

ASTM D4552
ASTM D4791

ASTM D4867

ASTM D5444

ASTM D5821

ASTM D6084

ASTM D6307

ASTM D6373
ASTM D6926

ASTM D6927

ASTM D7173

ASTM E11
ASTM E178
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Standard Test Method for Bulk Specific Gravity and Density of Non-
Absorptive Compacted Bituminous Mixtures

Standard Test Method for Density of Bituminous Concrete in Place by
Nuclear Methods

Standard Practice for Estimating Application Rate of Bituminous
Distributors

Standard Test Method for Percent Air Voids in Compacted Dense and
Open Bituminous Paving Mixtures

Standard Specification for Viscosity-Graded Asphalt Cement for Use in
Pavement Construction

Standard Practice for Random Sampling of Construction Materials

Standard Specification for Minimum Requirements for Agencies Testing
and Inspecting Road and Paving Materials

Standard Specification for Kerosine

Standard Test Methods for Asphalt Content of Bituminous Mixtures by
the Nuclear Method

Standard Test Method for Liquid Limit, Plastic Limit, and Plasticity
Index of Soils

Standard Practice for Classifying Hot-Mix Recycling Agents

Standard Test Method for Flat Particles, Elongated Particles, or Flat and
Elongated Particles in Coarse Aggregate

Standard Test Method for Effect of Moisture on Asphalt Concrete Paving
Mixtures

Standard Test Method for Mechanical Size Analysis of Extracted
Aggregate

Standard Test Method for Determining the Percentage of Fractured
Particles in Coarse Aggregate

Standard Test Method for Elastic Recovery of Bituminous Materials by
Ductilometer

Standard Test Method for Asphalt Content of Hot-Mix Asphalt by
Ignition Method

Standard Specification for Performance Graded Asphalt Binder

Standard Practice for Preparation of Bituminous Specimens Using
Marshall Apparatus

Standard Test Method for Marshall Stability and Flow of Bituminous
Mixtures

Standard Practice for Determining the Separation Tendency of Polymer
from Polymer Modified Asphalt

Standard Specification for Woven Wire Test Sieve Cloth and Test Sieves
Standard Practice for Dealing with Outlying Observations
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ASTM E2133 Standard Test Method for Using a Rolling Inclinometer to Measure
Longitudinal and Transverse Profiles of a Traveled Surface
Asphalt Institute (AI)
MS-2 Mix Design Manual, 7th Edition
American Association of State Highway and Transportation Officials (AASHTO)
AASHTO M156 Standard Specification for Requirements for Mixing Plants for Hot-
Mixed, Hot-Laid Bituminous Paving Mixtures
AASHTO T329 Standard Method of Test for Moisture Content of Asphalt Mixtures by
Oven Method
AASHTO M320 Standard Specification for Performance-Graded Asphalt Binder

END OF ITEM P-404
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ITEM P-602

EMULSIFIED ASPHALT PRIME COAT

DESCRIPTION

602-1.1 This item shall consist of an application of emulsified asphalt material on the prepared base course
in accordance with these specifications and in reasonably close conformity to the lines shown on the plans.

MATERIALS

602-2.1 Emulsified Asphalt material. The emulsified asphalt material shall be as specified in ASTM
D3628 for use as a prime coat appropriate to local conditions. The Contractor shall provide a copy of the
manufacturer’s Certificate of Analysis (COA) for the emulsified asphalt material. The COA shall be
provided to and approved by the Resident Project Representative (RPR) before the emulsified asphalt
material is applied. The furnishing of the COA for the emulsified asphalt material shall not be interpreted
as a basis for final acceptance. The manufacturer’s COA may be subject to verification by testing the
material delivered for use on the project.

CONSTRUCTION METHODS

602-3.1 Weather limitations. The emulsified asphalt prime coat shall be applied only when the existing
surface is dry; the atmospheric temperature is 50°F (10°C) or above, and the temperature has not been
below 35°F (2°C) for the 12 hours prior to application; and when the weather is not foggy or rainy. The
temperature requirements may be waived when directed by the RPR.

602-3.2 Equipment. The equipment shall include a self-powered pressure asphalt material distributor and
equipment for heating asphalt material.

Provide a distributor with pneumatic tires of such size and number that the load produced on the base
surface does not exceed 65.0 psi (4.5 kg/sq cm) of tire width to prevent rutting, shoving or otherwise
damaging the base, surface or other layers in the pavement structure. Design and equip the distributor to
spray the asphalt material in a uniform coverage at the specified temperature, at readily determined and
controlled rates from 0.05 to 1.0 gallons per square yard (0.23 to 4.5 L/square meter), with a pressure range
of 25 to 75 psi (172.4 to 517.1 kPa) and with an allowable variation from the specified rate of not more
than £5%, and at variable widths. Include with the distributor equipment a separate power unit for the
bitumen pump, full-circulation spray bars, tachometer, pressure gauges, volume-measuring devices,
adequate heaters for heating of materials to the proper application temperature, a thermometer for reading
the temperature of tank contents, and a hand hose attachment suitable for applying asphalt material
manually to areas inaccessible to the distributor. Equip the distributor to circulate and agitate the asphalt
material during the heating process. If the distributor is not equipped with an operable quick shutoff valve,
the prime operations shall be started and stopped on building paper.

A power broom and power blower suitable for cleaning the surfaces to which the asphalt coat is to be
applied shall be provided.

Asphalt distributors must be calibrated annually in accordance with ASTM D2995. The Contractor must
furnish a current calibration certification for the asphalt distributor truck from any State or other agency as
approved by the RPR.
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602-3.3 Application of emulsified asphalt material. Immediately before applying the prime coat, the full
width of the surface to be primed shall be swept with a power broom to remove all loose dirt and other
objectionable material.

The asphalt emulsion material shall be uniformly applied with an asphalt distributor at the rate of 0.15 to
0.30 gallons per square yard (0.68 to 1.36 liters per square meter) depending on the base course surface
texture. The type of asphalt material and application rate shall be approved by the RPR prior to application.

Following application of the emulsified asphalt material and prior to application of the succeeding layer of
pavement, allow the asphalt coat to cure and to obtain evaporation of any volatiles or moisture. Maintain
the coated surface until the succeeding layer of pavement is placed, by protecting the surface against
damage and by repairing and recoating deficient areas. Allow the prime coat to cure without being disturbed
for a period of at least 48 hours or longer, as may be necessary to attain penetration into the treated course.
Furnish and spread sand to effectively blot up and cure excess asphalt material. The Contractor shall remove
blotting sand prior to asphalt concrete lay down operations at no additional expense to the Owner. Keep
traffic off surfaces freshly treated with asphalt material. Provide sufficient warning signs and barricades so
that traffic will not travel over freshly treated surfaces.

602-3.4 Trial application rates. The Contractor shall apply a minimum of three lengths of at least 100 feet
(30 m) for the full width of the distributor bar to evaluate the amount of emulsified asphalt material that
can be satisfactorily applied with the equipment. Apply three different application rates of emulsified
asphalt materials within the application range specified in paragraph 602-3.3. Other trial applications can
be made using various amounts of material as directed by the RPR. The trial application is to demonstrate
the equipment can uniformly apply the emulsified asphalt material within the rates specified and determine
the application rate for the project.

602-3.5 Freight and waybills. The Contractor shall submit waybills and delivery tickets during the
progress of the work. Before the final estimate is allowed, file with the RPR certified waybills and certified
delivery tickets for all emulsified asphalt materials used in the construction of the pavement covered by the
contract. Do not remove emulsified asphalt material from storage until the initial outage and temperature
measurements have been taken. The delivery or storage units will not be released until the final outage has
been taken.

METHOD OF MEASUREMENT

602-4.1 The emulsified asphalt material for prime coat shall be measured by the gallon. Volume shall be
corrected to the volume at 60°F (16°C) in accordance with ASTM D4311. The emulsified asphalt material
paid for will be the measured quantities used in the accepted work, provided that the measured quantities
are not 10% over the specified application rate. Any amount of emulsified asphalt material more than 10%
over the specified application rate for each application will be deducted from the measured quantities,
except for irregular areas where hand spraying of the emulsified asphalt material is necessary. Water added
to emulsified asphalt will not be measured for payment.

BASIS OF PAYMENT

602-5.1 Payment shall be made at the contract unit price per gallon for emulsified asphalt prime coat. This
price shall be full compensation for furnishing all materials and for all preparation, delivering, and applying
the materials, and for all labor, equipment, tools, and incidentals necessary to complete this item.
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Payment will be made under:

Item P-602-5.1 Emulsified Asphalt Prime Coat - per gallon

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are
referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM D2995 Standard Practice for Estimating Application Rate and Residual
Application Rate of Bituminous Distributors
ASTM D3628 Standard Practice for Selection and Use of Emulsified Asphalts

END OF ITEM P-602
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ITEM P-603 - EMULSIFIED ASPHALT TACK COAT

DESCRIPTION

603-1.1 This item shall consist of preparing and treating an asphalt or concrete surface with asphalt material
in accordance with these specifications and in reasonably close conformity to the lines shown on the plans.

MATERIALS

603-2.1 Asphalt materials. The asphalt material shall be an emulsified asphalt as specified in ASTM
D3628 as an asphalt application for tack coat appropriate to local conditions. The emulsified asphalt shall
not be diluted. The Contractor shall provide a copy of the manufacturer’s Certificate of Analysis (COA)
for the asphalt material to the Resident Project Representative (RPR) before the asphalt material is applied
for review and acceptance. The furnishing of COA for the asphalt material shall not be interpreted as a basis
for final acceptance. The manufacturer’s COA may be subject to verification by testing the material
delivered for use on the project.

CONSTRUCTION METHODS

603-3.1 Weather limitations. The tack coat shall be applied only when the existing surface is dry and the
atmospheric temperature is S0°F or above; the temperature has not been below 35°F for the 12 hours prior
to application; and when the weather is not foggy or rainy. The temperature requirements may be waived
when directed by the RPR.

603-3.2 Equipment. The Contractor shall provide equipment for heating and applying the emulsified
asphalt material. The emulsion shall be applied with a manufacturer-approved computer rate-controlled
asphalt distributor. The equipment shall be in good working order and contain no contaminants or diluents
in the tank. Spray bar tips must be clean, free of burrs, and of a size to maintain an even distribution of the
emulsion. Any type of tip or pressure source is suitable that will maintain predetermined flow rates and
constant pressure during the application process with application speeds under eight (8) miles per hour or
seven (700) feet per minute.

The equipment will be tested under pressure for leaks and to ensure proper set-up before use to verify truck
set-up (via a test-shot area), including but not limited to, nozzle tip size appropriate for application, spray-
bar height and pressure and pump speed, evidence of triple-overlap spray pattern, lack of leaks, and any
other factors relevant to ensure the truck is in good working order before use.

The distributor truck shall be equipped with a minimum 12-foot spreader spray bar with individual nozzle
control with computer-controlled application rates. The distributor truck shall have an easily accessible
thermometer that constantly monitors the temperature of the emulsion, and have an operable mechanical
tank gauge that can be used to cross-check the computer accuracy. If the distributor is not equipped with an
operable quick shutoff valve, the prime operations shall be started and stopped on building paper.

The distributor truck shall be equipped to effectively heat and mix the material to the required temperature
prior to application as required. Heating and mixing shall be done in accordance with the manufacturer’s
recommendations. Do not overheat or over mix the material.

The distributor shall be equipped with a hand sprayer.
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Asphalt distributors must be calibrated annually in accordance with ASTM D2995. The Contractor must
furnish a current calibration certification for the asphalt distributor truck from any State or other agency as
approved by the RPR.

A power broom and/or power blower suitable for cleaning the surfaces to which the asphalt tack coat is to
be applied shall be provided.

603-3.3 Application of emulsified asphalt material. The emulsified asphalt shall not be diluted.
Immediately before applying the emulsified asphalt tack coat, the full width of surface to be treated shall
be swept with a power broom and/or power blower to remove all loose dirt and other objectionable material.

The emulsified asphalt material shall be uniformly applied with an asphalt distributor at the rates
appropriate for the conditions and surface specified in the table below. The type of asphalt material and
application rate shall be approved by the RPR prior to application.

Emulsified Asphalt
Surface Type Residual Rate, gal/SY Emulsion Application Bar Rate, gal/SY
New asphalt 0.02-0.05 0.03-0.07
Existing asphalt 0.04-0.07 0.06-0.11
Milled Surface 0.04-0.08 .0.06-0.12
Concrete 0.03-0.05 0.05-0.08

After application of the tack coat, the surface shall be allowed to cure without being disturbed for the period
of time necessary to permit drying and setting of the tack coat. This period shall be determined by the RPR.
The Contractor shall protect the tack coat and maintain the surface until the next course has been placed.
When the tack coat has been disturbed by the Contractor, tack coat shall be reapplied at the Contractor’s
expense.

603-3.4 Freight and waybills The Contractor shall submit waybills and delivery tickets, during progress
of the work. Before the final statement is allowed, file with the RPR certified waybills and certified delivery
tickets for all emulsified asphalt materials used in the construction of the pavement covered by the contract.
Do not remove emulsified asphalt material from storage until the initial outage and temperature
measurements have been taken. The delivery or storage units will not be released until the final outage has
been taken.

METHOD OF MEASUREMENT

603-4.1 The emulsified asphalt material for tack coat shall be measured by the gallon. Volume shall be
corrected to the volume at 60°F in accordance with ASTM D1250. The emulsified asphalt material paid for
will be the measured quantities used in the accepted work, provided that the measured quantities are not
10% over the specified application rate. Any amount of emulsified asphalt material more than 10% over
the specified application rate for each application will be deducted from the measured quantities, except for
irregular areas where hand spraying of the emulsified asphalt material is necessary. Water added to
emulsified asphalt will not be measured for payment.
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BASIS OF PAYMENT

603.5-1 Payment shall be made at the contract unit price per gallon of emulsified asphalt material. This
price shall be full compensation for furnishing all materials, for all preparation, delivery, and application
of these materials, and for all labor, equipment, tools, and incidentals necessary to complete the item.

Payment will be made under:

Item P-603 Emulsified Asphalt Tack Coat — per gallon

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications are
referred to within the text by the basic designation only.

ASTM International (ASTM)

ASTM D1250 Standard Guide for Use of the Petroleum Measurement Tables

ASTM D2995 Standard Practice for Estimating Application Rate and Residual
Application Rate of Bituminous Distributors

ASTM D3628 Standard Practice for Selection and Use of Emulsified Asphalts

END ITEM P-603
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Item P-620 Runway-and Faxiway Apron & Taxilane’s Markin

DESCRIPTION

620-1.1 This item shall consist of the preparation and painting of numbers, markings, and stripes on the
surface of runways;-taxiways; taxilanes and aprons, in accordance with these specifications and at the
locations shown on the plans, or as directed by the Resident Project Representative (RPR). The terms
“paint” and “marking material” as well as “painting” and “application of markings” are interchangeable
throughout this specification.

MATERIALS

620-2.1 Materials acceptance. The Contractor shall furnish manufacturer’s certified test reports, for
materials shipped to the project. The certified test reports shall include a statement that the materials meet
the specification requirements. This certification along with a copy of the paint manufacturer’s surface
preparation; marking materials, including adhesion, flow promoting and/or floatation additive; and
application requirements must be submitted and approved by the Resident Project Representative (RPR)
prior to the initial application of markings. The reports can be used for material acceptance or the RPR may
perform verification testing. The reports shall not be interpreted as a basis for payment. The Contractor
shall notify the RPR upon arrival of a shipment of materials to the site. All material shall arrive in sealed
containers that are easily quantifiable for inspection by the RPR.

620-2.2 Marking materials.

Table 1. Marking Materials

Paint’ Glass Beads?
Type Color Fed Std. 595 Application Rate Type Application Rate
Number Maximum Minimum
I White 37925 90 ft*/gal 111 8 Ib/gal
I Yellow 33538 or 33655 90 ft*/gal 11 8 1b/gal
I Black 37038 90 ft*/gal N/A N/A
Temporary Marking White 37925 230 ft*/gal No beads No beads
Type I or I Red 31136
Yellow 33538 or 33655
!'See paragraph 620-2.2a
?See paragraph 620-2.2b
rizl o+ -1 o~1<s EoR SN ]

a. Paint. Paint shall be waterborne }

e+ preformed—thermoptastie | in accordance with the requirements of this paragraph.
Paint colors shall comply with Federal Standard No. 595.

PN X 1 | et o~ n
\_/r/UA_Y ] l T CTIT J__Y_LLA.L_\_/ J l [ = 1T C TS J
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Paint shall meet the requirements of Federal Specification TT-P-1952F, Type I or

[ Waterborne.

T

. The non-volatile portion of

the vehicle for all paint types shall be composed of a 100% acrylic polymer as determined by infrared
spectral analysis. The acrylic resin used for Type III shall be 100% cross linking acrylic as evidenced by

infrared peaks at wavelengths 1568, 1624, and 1672 cm-l with intensities equal to those produced by an

acrylic resin known to be 100% cross linking.
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b. Reflective media. Glass beads for white and yellow paint shall meet the requirements for Federal
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Glass beads for red and pink paint shall meet the requirements for Type I

Glass beads shall be treated with all compatible coupling agents recommended by the manufacturers of

the paint and reflective media to ensure adhesion and embedment.

Glass beads shall not be used in black and green paint.
Type Il glass beads shall not be used in red and pink paint.

CONSTRUCTION METHODS
tations. Painting shall only be performed when the surface is dry, and the ambient

temperature and the pavement surface temperature meet the manufacturer’s recommendations in

imi

accordance with paragraph 620-2.1. Painting operations shall be discontinued when the ambient or surface
temperatures does not meet the manufacturer’s recommendations. Markings shall not be applied when the

620-3.1 Weather 1
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wind speed exceeds 10 mph unless windscreens are used to shroud the material guns. Markings shall not
be applied when weather conditions are forecasts to not be within the manufacturers’ recommendations for
application and dry time.

620-3.2 Equipment. Equipment shall include the apparatus necessary to properly clean the existing surface,
a mechanical marking machine, a bead dispensing machine, and such auxiliary hand-painting equipment as
may be necessary to satisfactorily complete the job.

The mechanical marker shall be an atomizing spray-type or airless type marking machine with automatic
glass bead dispensers suitable for application of traffic paint. It shall produce an even and uniform film
thickness and appearance of both paint and glass beads at the required coverage and shall apply markings
of uniform cross-sections and clear-cut edges without running or spattering and without over spray. The
marking equipment for both paint and beads shall be calibrated daily.

620-3.3 Preparation of surfaces. Immediately before application of the paint, the surface shall be dry and
free from dirt, grease, oil, laitance, or other contaminates that would reduce the bond between the paint and
the pavement. Use of any chemicals or impact abrasives during surface preparation shall be approved in
advance by the RPR. After the cleaning operations, sweeping, blowing, or rinsing with pressurized water
shall be performed to ensure the surface is clean and free of grit or other debris left from the cleaning
process.

a. Preparation of new pavement surfaces. The area to be painted shall be cleaned by broom, blower,
water blasting, or by other methods approved by the RPR to remove all contaminants, including PCC curing
compounds, minimizing damage to the pavement surface.

b. Preparation of pavement to remove existing markings. Existing pavement markings shall be
removed by rotary grinding, water blasting, or by other methods approved by the RPR minimizing damage
to the pavement surface. The removal area may need to be larger than the area of the markings to eliminate
ghost markings. After removal of markings on asphalt pavements, apply a fog seal or seal coat to ‘block
out’ the removal area to eliminate ‘ghost’ markings.

c. Preparation of pavement markings prior to remarking. Prior to remarking existing
markings, loose existing markings must be removed minimizing damage to the pavement surface, with a
method approved by the RPR. After removal, the surface shall be cleaned of all residue or debris.

Prior to the application of markings, the Contractor shall certify in writing that the surface is dry and
free from dirt, grease, oil, laitance, or other foreign material that would prevent the bond of the paint to the
pavement or existing markings. This certification along with a copy of the paint manufactures application
and surface preparation requirements must be submitted to the RPR prior to the initial application of
markings.

620-3.4 Layout of markings. The proposed markings shall be laid out in advance of the paint application.

The locations of markings to receive glass beads shall be shown on the plans. }—Fhe—teocations——of
+ s aha11 W N + 1 =lan ]

rooo~a s P T A oA o PRI n o
cOoO— L C T oL oo ool oot & STTOWIT O —CciIiC—pPpTaitoS— T

marled neora
<SS

620-3.5 Application. A period of 24 days or as recommended by the manufacturer shall elapse between
placement of surface course or seal coat and application of the permanent paint markings. Paint shall be
applied at the locations and to the dimensions and spacing shown on the plans. Paint shall not be applied
until the layout and condition of the surface has been approved by the RPR.

The edges of the markings shall not vary from a straight line more than 1/2 inch in 50 feet, and marking
dimensions and spacing shall be within the following tolerances:
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Marking Dimensions

CONTRACT# ENG/250564

and Spacing Tolerance

Dimension and Spacing Tolerance
36 inch or less +1/2 inch
greater than 36 inch to 6 feet +1 inch
greater than 6 feet to 60 feet +2 inch
greater than 60 feet +3 inch

The paint shall be mixed in accordance with the manufacturer’s instructions and applied to the pavement
with a marking machine at the rate shown in Table 1. The addition of thinner will not be permitted.

Glass beads shall be distributed upon the marked areas at the locations shown on the plans to receive glass
beads immediately after application of the paint. A dispenser shall be furnished that is properly designed
for attachment to the marking machine and suitable for dispensing glass beads. Glass beads shall be
applied at the rate shown in Table 1. Glass beads shall not be applied to black paint or green paint. Glass
beads shall adhere to the cured paint or all marking operations shall cease until corrections are made.
Different bead types shall not be mixed. Regular monitoring of glass bead embedment and distribution
should be performed.

620-3.6 Application--preformed thermoplastic airport pavement markings.

Preformed thermoplastic pavement markings not used.
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620-3.7 Control strip. Prior to the full application of airfield markings, the Contractor shall prepare a
control strip in the presence of the RPR. The Contractor shall demonstrate the surface preparation
method and all striping equipment to be used on the project. The marking equipment must achieve the
prescribed application rate of paint and population of glass beads (per Table 1) that are properly
embedded and evenly distributed across the full width of the marking. Prior to acceptance of the control
strip, markings must be evaluated during darkness to ensure a uniform appearance.

620-3.8 Retro-reflectance. Reflectance shall be measured with a portable retro-reflectometer meeting
ASTM E1710 (or equivalent). A total of 6 reading shall be taken over a 6 square foot area with 3
readings taken from each direction. The average shall be equal to or above the minimum levels of all
readings which are within 30% of each other.
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Minimum Retro-Reflectance Values

Material Retro-reflectance med/m?/lux

White Yellow Red
Initial Type I 300 175 35
Initial Type III 600 300 35
Initial Thermoplastic 225 100 35
All materials, remark when less than' 100 75 10

! “Prior to remarking determine if removal of contaminants on markings will restore retro-reflectance][not
used]

620-3.9 Protection and cleanup. After application of the markings, all markings shall be protected from
damage until dry. All surfaces shall be protected from excess moisture and/or rain and from disfiguration
by spatter, splashes, spillage, or drippings. The Contractor shall remove from the work area all debris,
waste, loose reflective media, and by-products generated by the surface preparation and application
operations to the satisfaction of the RPR. The Contractor shall dispose of these wastes in strict
compliance with all applicable state, local, and federal environmental statutes and regulations.

METHOD OF MEASUREMENT

620-4.1b The quantity of markings shall be paid for shall be measured by the number of square feet of
painting |—bv—tump——sum—t

620-4.1c The quantity of reflective media shall be-paidforby|—he—number of pounds—{tkmr—1}
Hump—sum—-ofrefleetive-media- considered incidental to the quantity of markings.

620-4.1d The quantity of temporary markings to be paid for shall be the number of square feet of
painting }—ump—sum—priece—} performed in accordance with the specifications and accepted by the
RPR. Temporary marking includes surface preparation, application and complete removal of the temporary

marking. |—Femporarymarkings—notreguireds}
Th o511 +—'+-7 £ o~~~ sl e In PN I R S NE VS~ I B 2N
620-4-le Theguantityof preformedmarkings—teobepatdFfeor shattb
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BASIS OF PAYMENT

620-5.1 This price shall be full compensation for furnishing all materials and for all labor, equipment, tools,
and incidentals necessary to complete the item complete in place and accepted by the RPR in accordance
with these specifications.

620-5.2ab Payment for markings shall be made at the contract price for }—he—numb

£ + (i et o) £ P ad 1 l o
\U\iu(_/LL IT0 | E =y | = tJ(_/L_Llll._LLl\j (./I.J.l\J. CIT llulllu J_

reflective—media—}by the number of square feet of painting. {—bHH—Pﬁ-p—S—H—Pﬁ—]—

620-5.3be Payment for reflective media shall be made-at-the-contractunit pricefor—the number of

pounds—{tkmr—of reflective media—tH—Fump—sum—} _considered incidental to the unit cost
of reflective pavement markings.

620-5.4d-Payment for temporary markings shall be made at the contract price for the number of square feet

of painting |Hump—sum—priee—} This price shall be full compensation for furnishing all materials

and for all labor equipment, tools, and incidentals necessary to complete the item. Femperary-markings

"(5

Payment will be made under:

HemP-620-5-1ta—— Surface Preparationper-squarefoot

Item P-620-1 thru 7 Refer to Bid Schedule

REFERENCES

The publications listed below form a part of this specification to the extent referenced. The publications
are referred to within the text by the basic designation only.

ASTM International (ASTM)
ASTM D476 Standard Classification for Dry Pigmentary Titanium Dioxide Products
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ASTM D968 Standard Test Methods for Abrasion Resistance of Organic Coatings by
Falling Abrasive

ASTM D1652 Standard Test Method for Epoxy Content of Epoxy Resins

ASTM D2074 Standard Test Method for Total, Primary, Secondary, and Tertiary
Amine Values of Fatty Amines by Alternative Indicator Method

ASTM D2240 Standard Test Method for Rubber Property - Durometer Hardness

ASTM D7585 Standard Practice for Evaluating Retroreflective Pavement Markings
Using Portable Hand-Operated Instruments

ASTM E303 Standard Test Method for Measuring Surface Frictional Properties Using
the British Pendulum Tester

ASTM E1710 Standard Test Method for Measurement of Retroreflective Pavement
Marking Materials with CEN-Prescribed Geometry Using a Portable
Retroreflectometer

ASTM E2302 Standard Test Method for Measurement of the Luminance Coefficient

Under Diffuse I[llumination of Pavement Marking Materials Using a
Portable Reflectometer

ASTM G154 Standard Practice for Operating Fluorescent Ultraviolet (UV) Lamp
Apparatus for Exposure of Nonmetallic Materials

Code of Federal Regulations (CFR)

40 CFR Part 60, Appendix A-7, Method 24
Determination of volatile matter content, water content, density, volume
solids, and weight solids of surface coatings

29 CFR Part 1910.1200 Hazard Communication
Federal Specifications (FED SPEC)

FED SPEC TT-B-1325D Beads (Glass Spheres) Retro-Reflective
FED SPEC TT-P-1952F Paint, Traffic and Airfield Marking, Waterborne
FED STD 595 Colors used in Government Procurement

Commercial Item Description

A-A-2886B Paint, Traffic, Solvent Based
Advisory Circulars (AC)
AC 150/5340-1 Standards for Airport Markings
AC 150/5320-12 Measurement, Construction, and Maintenance of Skid Resistant Airport

Pavement Surfaces

END OF ITEM P-620
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	12. Water and Sewer in accordance with notes on utility plans.
	13. All horizontal control shall be in accordance with state statutes but no greater than tenth of a foot for horizontal data and one-hundredth of a foot for vertical.
	All documents provided to the engineer must be submitted by a licensed professional survey in the State of Florida.  Sealed drawings and original signatures shall be provided when requested.  Electronic files in AutoCAD format shall also be sent to th...

	2.3 PAYMENT:
	A. The contractor shall be eligible for partial payments of the lump sum item, Construction Layout and Topographic As-Built Survey.  Payment will be made based on the percent complete of the dollar amount of the contract.
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