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Contract No.T201206802.01

MICROSURFACING CENTRAL AND SOUTH, FY 2012
KENT AND SUSSEX COUNTIES

LOCATION

These improvements are located in KENT and SUSSEX Counties more specifically shown on the
Location Map(s) of the enclosed Plans.

DESCRIPTION
The improvements consist of furnishing all materials for MICROSURFACING CENTRAL AND

SOUTH, FY 2012, and other incidental construction in accordance with the location, notes and details shown
on the plans and as directed by the Engineer.

COMPLETION DATE

All work on this contract must be complete within 240 Calendar Days .

It is the Department's intent to issue a Notice to Proceed such that work starts on or about
April 1, 2013.

ELECTRONIC BIDDING

This project incorporates a newer version of the electronic bidding system, Expedite
5.9a.. Bidders wishing to use the electronic bidding option will find the installation file on the plan holders
bid file disk. The installation file and instructions are also available at:
http://www.deldot.gov/information/business/bids/const_proj bid info.shtml. BID

PROSPECTIVE BIDDERS NOTE:
1. No retainage will be withheld on this contract.
2. The Department has adopted an External Complaint Procedure. The procedure can be
viewed on our website at; http://www.deldot.gov/information/business/, or you may request
a copy by calling (302) 760-2555.
3. Make note of the new version of Electronic Bidding software as noted above.
4. Prospective bidders please take note. This project includes work in both Kent County and

Sussex County. At each work location on this contract, the Prevailing Wage Rates for the
respective county must be paid.



STATE OF DELAWARE
CONSTRUCTION ITEMS UNITS OF MEASURE

E(Ijlglish English Multiply Metric Metric Csélcggl\efetfr?c
ode Description By Code Description Code
ACRE Acre 0.4047 ha Hectare HECTARE
BAG Bag N/A Bag Bag BAG
C.F. Cubic Foot 0.02832 m3 Cubic Meter M3
CY. Cubic Yard 0.7646 m3 Cubic Meter M3
EA-DY Each Day N/A EA-DY Each Day EA-DY
EA-MO Each Month N/A EA-MO Each Month EA-MO
EA/NT Each Night N/A EA-NT Each Night EA/NT
EACH Each N/A EA Each EACH
GAL Gallon 3.785 L Liter L
HOUR Hour N/A h Hour HOUR
INCH Inch 25.4 mm Millimeter MM
L.F. Linear Foot 0.3048 m Linear Meter L.M.
L.S. Lump Sum N/A L.S. Lump Sum L.S.
LA-MI Lane Mile 1.609 LA-km Lane-Kilometer LA-KM
LB Pound 0.4536 kg Kilogram KG
MEBM | Thousand Feet of 15 3507 m? Cubic Meter M3
MGAL Thousand Gallons 3.785 kL Kiloliter KL
MILE Mile 1.609 km Kilometer KM
S.F. Square Foot 0.0929 m? Square Meter M2
S.Y. Square Yard 0.8361 m? Square Meter M2
SY-IN | Square Yard-Inch | 08495 | me-25 mm | S Meter25 1y o5 v
TON Ton 9072 t “E[f(t)%ggg‘;n TON
N.A.* Kip 4.448 kN Kilonewton N.A.*
N.A* T;le(;usszﬁgrg(ﬁggs 6.895 MPa Megapascal N.AF

*Not used for units of measurement for payment.
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Contract No. T201206802.01

GENERAL NOTICES

SPECIFICATIONS:

The specifications entitled "Delaware Standard Specifications, for Road and Bridge Construction, August,
2001", hereinafter referred to as the Standard Specifications, Supplemental Specifications, the Special
Provisions, notes on the Plans, this Bid Proposal, and any addenda thereto shall govern the work to be
performed under this contract.

CLARIFICATIONS:

Under any Section or Item included in the Contract, the Contractor shall be aware that when requirements,
responsibilities, and furnishing of materials are outlined in the details and notes on the Plans and in the
paragraphs preceding the " Basis of Payment" paragraph in the Standard Specifications or Special Provisions,
no interpretation shall be made that such stipulations are excluded because reiteration is not made in the
"Basis of Payment" paragraph.

ATTESTING TO NON-COLLUSION:

The Department requires as a condition precedent to acceptance of bids a sworn statement executed by, or
on behalf of, the person, firm, association, or corporation to whom such contract is to be awarded, certifying
that such person, firm, association, or corporation has not, either directly or indirectly, entered into any
agreement, participated in any collusion, or otherwise taken any action in restraint of free competitive bidding
in connection with such contract. The form for this sworn statement is included in the proposal and must be
properly executed in order to have the bid considered.

QUANTITIES:

The quantities shown are for comparison of bids only. The Department may increase or decrease any quantity
or quantities without penalty or change in the bid price.

REQUIREMENT BY DEPARTMENT OF LABOR FOR SWORN PAYROLL INFORMATION

Delaware Code, Title 29, Chapter 69, Section 6960, Paragraph (c)

"(c) Every contract based upon these specifications shall contain a stipulation that certified sworn
payroll reports be maintained by every contractor and subcontractor performing work upon the site
of construction. The contractor and subcontractor shall keep and maintain the sworn payroll
information for a period of two (2) years from the last day of the work week covered by the payroll.
A certified copy of these payroll reports shall be made available:

1. For inspection or furnished upon request to a representative of the Department of
Labor;
2. Upon request by the public or for copies thereof. However, a request by the public

must be made through the Department of Labor. The requesting party shall, prior to
being provided the records, reimburse the costs of preparation by the Department
of Labor in accordance with the Department's copying fee policy. The public shall
not be given access to the records at the principal office of the contractor or
subcontractor; and

3. The certified payroll records shall be on a form provided by the Department of
Labor or shall contain the same information as the form provided by the Department
and shall be provided within ten (10) days from receipt of notice requesting the
records from the Department of Labor."

Contractor may contact: Department of Labor
Division of Industrial Affairs
4425 No. Market Street
Wilmington, DE 19802

Telephone (302) 761-8200
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Contract No. T201206802.01

PREFERENCE FOR DELAWARE LABOR:

Delaware Code, Title 29, Chapter 69, Section 6962, Paragraph (d), Subsection (4)b

"In the construction of all public works for the State or any political subdivision thereof, or
by firms contracting with the State or any political subdivision thereof, preference in
employment of laborers, workmen or mechanics shall be given to bona fide legal citizens of
the State who have established citizenship by residence of at least 90 days in the State. Each
public works contract for the construction of public works for the State or any political
subdivision thereof shall contain a stipulation that any person, company or corporation who
violates this section shall pay a penalty to the Secretary of Finance equal to the amount of
compensation paid to any person in violation of this section."

EQUALITY OF EMPLOYMENT OPPORTUNITY ON PUBLIC WORKS:

Delaware Code, Title 29, Chapter 69, Section 6962, Paragraph (d), Subsection (7)

"a. As a condition of the awarding of any contract for public works financed in whole or in part by
State appropriation, such contracts shall include the following provisions:

“During the performance of this contract, the contractor agrees as follows:

1. The contractor will not discriminate against any employee or applicant for employment
because of race, creed, color, sex or national origin. The contractor will take positive steps
to ensure that applicants are employed, and that employees are treated during employment,
without regard to their race, creed, color, sex or national origin. Such action shall include,
but not be limited to, the following: employment, upgrading, demotion or transfer;
recruitment or recruitment advertising; layoff or termination; rates of pay or other forms of
compensation; and selection for training, including apprenticeship. The contractor agrees
to post in conspicuous places available to employees and applicants for employment notices
to be provided by the contracting agency setting forth this nondiscrimination clause.

2. The contractor will, in all solicitations or advertisements for employees placed by or on
behalf of the contractor, state that all qualified applicants will receive consideration for
employment without regard to race, creed, color, sex or national origin.'

TAX CLEARANCE:

As payments to each vendor or contractor aggregate $2,000, the Division of Accounting will report such
vendor or contractor to the Division of Revenue, who will then check the vendor or contractor's compliance
with tax requirements and take such further action as may be necessary to insure compliance.

LICENSE:

A person desiring to engage in business in this State as a contractor shall obtain a license upon making
application to the Division of Revenue. Proof of said license compliance to be made prior to, or in
conjunction with, the execution of a contract to which he has been named.

DIFFERING SITE CONDITIONS,

SUSPENSIONS OF WORK and SIGNIFICANT CHANGES IN THE CHARACTER OF WORK:

Differing site conditions: During the progress of the work, if subsurface or latent physical conditions are
encountered at the site differing materially from those indicated in the contract of if unknown physical
conditions of an unusual nature, differing materially from those ordinarily encountered and generally
recognized as inherent in the work provided for in the contract are encountered at the site, the party
discovering such conditions shall promptly notify the other party in writing of the specific differing
conditions before they are disturbed and before the affected work is performed.

Upon written notification, the engineer will investigate the conditions, and if he/she determines that the
conditions materially differ and cause an increase or decrease in the cost or time required for the performance
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of any work under the contract, an adjustment, excluding loss of anticipated profits, will be made and the
contract modified in writing accordingly. The engineer will notify the contractor of his/her determination
whether or not an adjustment of the contract is warranted.

No contract adjustment which results in a benefit to the contractor will be allowed unless the contractor has
provided the required written notice.

No contract adjustment will be allowed under their clause for any effects caused on unchanged work.

Suspensions of work ordered by the engineer: If the performance of all or any portion of the work is
suspended or delayed by the engineer in writing for an unreasonable period of time (not originally anticipated,
customary or inherent to the construction industry) and the contractor believes that additional compensation
and/or contract time is due as a result of such suspension or delay, the contractor shall submit to the engineer
in writing a request for adjustment within 7 calendar days of receipt of the notice to resume work. The
request shall set fourth the reasons and support for such adjustment.

Upon receipt, the engineer will evaluate the contractor's request. If the engineer agrees that the cost and/or
time required for the performance of the contract has increased as a result of such suspension and the
suspension was caused by conditions beyond the control of and not the fault of the contractor, its suppliers,
or subcontractors at any approved tier, and not caused by weather, the engineer will make an adjustment
(excluding profit) and modify the contract in writing accordingly. The engineer will notify the contractor of
his/her determination whether or not an adjustment of the contract is warranted.

No contract adjustment will be allowed unless the contractor has submitted the request for adjustment within
the time prescribed.

No contract adjustment will be allowed under this clause to the extent that performance would have been
suspended or delayed by any other cause, or for which an adjustment is provided for or excluded under any
other term or condition of this contract.

Significant changes in the character of work: The engineer reserves the right to make, in writing, at any time
during the work, such changes in quantities and such alterations in the work as are necessary to satisfactorily
complete the project. Such changes in quantities and alterations shall not invalidate the contract nor release
the surety, and the contractor agrees to perform the work as altered.

If the alterations or changes in quantities significantly change the character of the work under the contract,
whether or not changed by any such different quantities or alterations, an adjustment, excluding loss of
anticipated profits, will be made to the contract. The basis for the adjustment shall be agreed upon prior to
the performance of the work. If a basis cannot be agreed upon, then an adjustment will be made either for
or against the contractor in such amount as the engineer may determine to be fair and equitable.

The term "significant change" shall be construed to apply only to the following circumstances:

(A) When the character of the work as altered differs materially in kind or nature from
that involved or included in the original proposed construction or

(B) When a major item of work, as defined elsewhere in the contract, is increased in
excess of 125 percent or decreased below 75 percent of the original contract
quantity. Any allowance for an increase in quantity shall apply only to that portion
in excess of 125 percent of original contract item quantity, or in case of a decrease
below 75 percent, to the actual amount of work performed.

PREVAILING WAGES

Included in this proposal are the minimum wages to be paid various classes of laborers and mechanics as
determined by the Department of Labor of the State of Delaware in accordance with Title 29 Del.C. §6960,
relating to wages and the regulations implementing that Section.

Title 29 Del.C. §6960 relating to wages further stipulates "that the employer shall pay all mechanics and

laborers employed directly upon the site of the work, unconditionally and not less often than once a week and
without subsequent deduction or rebate on any account, the full amounts accrued at time of payment,
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computed at wage rates not less than those stated in the specifications, regardless of any contractual
relationship which may be alleged to exist between the employer and such laborers and mechanics”, and ...
"that the scale of wages to be paid shall be posted by the employer in a prominent and easily accessible place
at the site of the work, and that there may be withheld from the employer so much of accrued payments as
may be considered necessary by the Department of Labor to pay to laborers and mechanics employed by the
employer the difference between the rates of wages required by the contract to be paid laborers and mechanics
on the work and rates of wages received by such laborers and mechanics to be remitted to the Department
of Labor for distribution upon resolution of any claims."

Bidders are specifically directed to note the Department of Labor's regulations implementing §6960 relating
to the effective date of the wage rates, at Part V1., Section C., which in relevant part states:

"Public agencies (covered by the provisions of 29 Del.C. §6960) are required to use the rates which
are in effect on the date of the publication of specifications for a given project. In the event that a
contract is not executed within one hundred twenty (120) days from the date the specifications were
published, the rates in effect at the time of the execution of the contract shall be the applicable rates
for the project.”



STATE OF DELAWARE
DEPARTMENT OF LABOR
DIVISION OF INDUSTRIAL AFFAIRS
OFFICE OF LABOR LAW ENFORCEMENT
PHONE: (302) 451-3423

Mailing Address: Located at:

225 CORPCRATE BOULEVARD 225 CCRPORATE BOULEVARD
SUITE 104 SUITE 104

NEWARK, DE 18702 NEWARK, DE 18702

PREVAILING WAGES FOR HIGHWAY CONSTRUCTION EFFECTIVE MARCH 15, 2012

CLASSIFICATION NEW CASTLE KENT SUSSEX

BRICKLAYERS 45.63 45.63 14.51
CARPENTERS 49.06 43.06 39.22
CEMENT FINISHERS 30.40 26.13 23.29
ELECTRICAL LINE WORKERS 22.50 54.05 21.25
ELECTRICIANS 59.10 59.10 59.10
IRON WORKERS 42.20 22.98 25.35
LABORERS 30.23 26.66 29.03
MILLWRIGHTS 16.11 15.63 13.49
PAINTERS 56.07 56.07 56.07
PILEDRIVERS 59.23 23.75 26.95
POWER EQUIPMENT OPERATORS 41.41 27.54 26.43
SHEET METAL WORKERS ) 20.31 18.40
TRUCK DRIVERS 2735 o  ~22.15

ADMgNISTRATOR,GggﬁzﬁE OKTLABOR/LAW ENFORCEMENT

NOTE: THESE RATES ARE PROMULGATED AND ENFORCED PURSUANT TO THE PREVAILING WAGE
REGULATICONS ADOPTED BY THE DEPARTMENT OF LABOR ON APRIL 3, 1502.

CLASSIFICATIONS OF WORKERS ARE DETERMINED BY THE DEPARTMENT OF LABOR. FOR
ASSISTANCE IN CLASSIFYING WORXERS, OR FOR A COPY OF THE REGULATIONS OR
CLASSIFICATIONS, PHONE (302) 451-3423.

NON-REGISTERED APPRENTICES MUST BE PAID THE MECHANIC'S RATE.

PROJECT: T201206802.01 Microsurfacing, Central and South, FY 2012, Multiple Counties
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Contract No. T201206802.01

SUPPLEMENTAL SPECIFICATIONS
TO THE
AUGUST 2001
STANDARD SPECIFICATIONS

EFFECTIVE AS OF THE ADVERTISEMENT
DATE OF THIS PROPOSAL
AND INCLUDED BY REFERENCE

The Supplemental Specifications can be viewed and printed from
the Department's Website.

To access the Website;

- in your internet browser, enter; http://www.deldot.gov

- on the left side of the page under INFORMATION', Click; 'Publications'

- scroll down under MANUALS' and Click; "Standard Specifications 2001"

The full Website Link is;
http://www.deldot.gov/information/pubs_forms/manuals/standard_specifications/index.shtml

Printed copies of the Supplemental Specifications are available upon request. A printed copy of
the above referenced Supplemental Specifications will be included in the final contract
documents upon award.

The Contractor shall make himself aware of these revisions and corrections (Supplemental
Specifications), and apply them to the applicable item(s) of this contract.




Contract No. T201206802.01



Contract No. T201206802.01

SPECIAL PROVISIONS
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CONSTRUCTION ITEM NUMBERS

All construction pay items are assigned a six (6) digit number, shown as Item Number on the Plans
and/or in the Special Provisions, and shall be interpreted in accordance with the following:

Standard Item Number:

The first three digits of the construction item numbers indicates the Section number as described in
the Standard Specifications, and all applicable requirements of the Section shall remain effective unless
otherwise modified by the Special Provisions. The last three digits of the construction item identifies the item
by sequential number under that Section. Sequential numbers for all items covered under Standard
Specifications range from 000 to 499. A comprehensive list of construction item numbers begins on page 421
of the Standard Specifications. Additions to this list will be made as required.

Special Provisions Item Number:

The first three digits of the construction items, covered under Special Provisions, indicates the

applicable Section number of the Standard Specifications, and shall be governed fully by the requirements

of the Special Provisions. The last three digit of the items covered under Special Provisions identifies the item
by sequential number. Sequential numbers for Special Provision items, range from 500 to 999.

Examples
Standard Item Number - 202000 Excavation and Embankment
202 Indicates Section Number
000 Indicates Sequential Number
Special Provision Item Number - 202500 Grading and Reshaping Roadway
202 Indicates Section Number

500 Indicates Sequential Number

11
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401502 - ASPHALT CEMENT COST ADJUSTMENT

For Sections 304, 401, 402, 403, 404, and 405, payments to the Contractor shall be adjusted to reflect
increases or decreases in the Delaware Posted Asphalt Cement Price when compared to the Project Asphalt
Cement Base Price, as defined in these Special Provisions.

The Delaware Posted Asphalt Cement Price will be issued monthly by the Department and will be
the industry posted price for Asphalt Cement, F.O.B. Philadelphia, Pennsylvania.

The Project Asphalt Cement Base Price will be the anticipated Delaware Posted Asphalt Cement
Price expected to be in effect at the time of receipt of bids.

All deviations of the Delaware Posted Asphalt Cement Price from the Project Asphalt Cement Base
Price are eligible for cost adjustment. No minimum increases or decreases or corresponding percentages are
required to qualify for cost adjustment.

Actual quantity of asphalt cement qualifying for any Asphalt Cement Cost Adjustment will be
computed on the basis of weight tickets and asphalt percentage from the approved job mix formula.

For Recycled Hot-Mix the asphalt percentage eligible for cost adjustment shall be only the new
asphalt cement added to the mix.

There shall be no separate payment per ton (metric ton) cost of asphalt cement. That cost shall be
included in the various unit prices bid per ton (metric ton) for those bid items that contain asphalt cement
(mentioned above).

The Asphalt cement cost adjustment will be calculated on grade PG 64-22 asphalt regardless of the
actual grade of asphalt used. The Project Asphalt Cement Base Price for the project will be $566.67 per ton
($624.65 per metric ton).

If the Contractor exceeds the authorized allotted completion time, the price of asphalt cement on the
last authorized allotted work day, shall be the prices used for cost adjustment during the time liquidated
damages are assessed. However, if the industry posted price for asphalt cement goes down, the asphalt-cement
cost shall be adjusted downward accordingly.

NOTE

Application of Asphalt Cement Cost Adjustment requirements as indicated above shall apply only
to those contracts involving items related to bituminous base and pavements, and with bitumen, having a total
of 1,000 tons (1,000 metric tons) or more of hot-mix bid quantity in case of Sections 401, 402 and 403; and
15,000 gallons (60 000 liters) or more in case of Sections 304, 404 and 405.
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403510 - POLYMER-MODIFIED EMULSION MICRO-SURFACING (SQUARE YARDS)
403511 - POLYMER-MODIFIED EMULSION MICRO-SURFACING (TON)

403512 - POLYMER-MODIFIED EMULSION MICRO-SURFACING, ROLLED (SQUARE

Description:

YARDS)

Furnish and construct a polymer-modified emulsion paving system on a prepared foundation as
shown on the Plans and as directed by the Engineer.

Materials:

A. Provide materials as specified in:

Fine Aggregate Section 804

Coarse Aggregate Section 805

Mineral Filler AASHTO M 17, hydrated lime, or non-air-entrained
portland cement Type I meeting AASHTO M 85

Bituminous Materials AASHTO M 208, meeting the requirements of Table 1
- Slow Setting CQS-1 h, and AASHTO M 316 polymer
requirements

Water Section 803

B. Mix Design. Prepare and submit a job mix formula (JMF) including all materials, methods and

proportions to the Engineer for approval prior to the start of work. Submit test results for review a minimum
of 10 days before application. Include aggregate type and gradation and percentages of polymer-modified
emulsion, water, and cement by dry aggregate weight (mass).

1
2
3.
4.

b

JMF acceptance is subject to satisfactory field performance;

Unsatisfactory field performance requires re-design and re-submittal of the JMF design for
approval.

Formulate with a minimum polymer content of 2.5 percent;

Formulate so a 1 in (25 mm) thick application, at a maximum 50 percent humidity and 75°F
(25°C) minimum ambient air temperature, supports rolling traffic without surface damage
after a 1-hour cure

Submit a revised JMF design when changes occur in the source or the qualities of the
component materials.

The exact proportions used in the preparation of the micro-surfacing shall be determined by
a testing laboratory, experienced in micro-surfacing JMF design procedures. Identify the
proportions and gradations of all component materials for the JMF design with a single
percentage.

a. Bituminous Material. Identify the type and percentage of modifier on the certificate
of analysis.
i Ensure the mixed emulsified asphalt will not separate;
1i. Do not allow the temperature of the material to exceed 120° F (50°C);
iii. Accompany each shipment of emulsified asphalt with a certificate of
analysis/ compliance from the manufacturer.
b. Field Control Additive. An additive may be added to the mixture in order to provide
an altered set time.
i The additive must be identified (such as the emulsifier type) and be
included as part of the JMF design submission.
il. Ensure with the certification of analysis that the additive was tested and
demonstrated compatible with all the other components of the mixture.
c. Gradation. The JMF design aggregate gradation including the mineral filler must
be within one of the following bands when tested in accordance with AASHTO T27
and AASHTO T11:
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Sieve Type II Type III STOCKPILE
TOLERANCE
3/8" (9.5 mm) 100 100
#4 (4.75 mm) 950-100 70-90 + 5%
#8 (2.36 mm) 65 -90 45-770 +5%
#16  (1.18 mm) 45-70 28-50 + 5%
#30 (600 um) 30-50 19-34 + 5%
#0 (330 um) 18-30 12°-25 +4%
#100 (150 um) 10-21 7-18 + 3%
#200 (75 um) S-15 S-15 + 2%

Screen the stockpile prior to delivery to the paving machine. Screen Type II through
a 3/8-inch sieve. Screen Type III gradation shall be screened through a 1/2-inch
sieve.

Submit laboratory test results ensuring that the proposed mixture conforms to the
requirements of the following referenced International Slurry Surfacing Association
standard test methods:

Test Property Requirements
Method
TB100 Wet Track Abrasion Loss - 1 hour soak 50 g/ftS max
Wet Track Abrasion Loss - 6 day soak 75 g/ft5 max
TB102 Mixing, Setting, and Water Resistance 10 minute, maximum,

clear water set time

TBI113 Mix Time /7EF (25EC) Controllable to 120
seconds, minimum

TB114 Wet Stripping Pass, 90% minimum

TB139 Wet Cohesion - 30 Minutes 12 kg-cm, minimum

Wet Cohesion - 60 Minutes 20 kg-cm, minimum

TB144 Classification Compatibility 11 grade ponts,
minimum

TB147A i Loaded Wheel Test 3% lateral
displacement,
maximum

2.10 compacted
specific gravity

Construction Methods:

A.

Weather Limitations. Place microsurfacing material when the following conditions apply:

1. Minimum air temperature is S0°F (10°C) and rising;

2. The surface must be dry;

3. 24 hour forecast predicts temperatures above 32°F (O°C); and
4. Surface temperature is at least 50°F (10°C).

Aggregate and Asphalt. Weigh aggregate before delivery to roadway. Proportion emulsified asphalt
by weight (mass) or volume.
Preparing Existing Surface. Clean/clear the roadway surface of all:
Loose aggregate, rubber from skid marks, existing paint markings in their entirety, and any
other foreign material.

2. Scrub and remove extensive grease spots or saturated oil from the pavement surface with
industrial detergent and/or use acrylic sealers for severe problem areas.

3. Abrade thermoplastic markings to a depth of 1/8 in. (3 mm).

4, Fill/seal cracks greater than 1/4 in. (6 mm).

14



Contract No. T201206802.01

5. Where necessary use the micro surfacing material to fill potholes, utility cuts, and ruts with
the mixture to restore roadway cross section.
a. Use of a rut-filling box is required to fill ruts/cuts of 0.5 in (12.7 mm), or greater in
depth.
b. Ruts in excess of 1.5 in (38 mm) in depth may require multiple applications with the
rut-filling box to restore the cross-section.
C. When rutting or deformation is less than 0.5 in (12.7mm), a full width scratch course

may be applied with the spreader box using a metal or stiff rubber strike-off. Apply
at a sufficient rate to level the pavement surface.

d. All rut-filling and level-up material should cure under traffic for at least twenty-four
(24) hours before additional material is placed.
6. Pre-wet the surface immediately before applying the micro surfacing materials.

D. Equipment:
1. Mixing Equipment. Use a self-propelled, multi-blade dual mixer. Ensure accurate
proportioning. Provide adequate mixer storage capacity to ensure continuous operation and

to eliminate unnecessary construction joints.

Calibrate and properly mark proportioning controls for easy verification. Weigh the
aggregate before delivery to roadway.

Proportion emulsified asphalt by weight (mass) or volume.

Equip the mixing machine with a pressure water system and nozzle-type spray bares) to
provide a water spray immediately ahead of and outside the spreader box.

Add filler at the loading facility or at the roadway. Provide a documented record of filler
weight (mass). Add set time additives according to the manufacturer's recommendations to
meet field conditions.

2. Spreading Equipment. Spread the mixture uniformly with a mechanical-type laydown box
attached to the mixer. Equip the laydown box with agitation paddles. Ensure the mixture
does not form lumps or set up in the box. Use flexible seals, front and rear, to prevent loss
of material from the laydown box. Use an adjustable steel strike-off plate when filling ruts.

E. Applying Mixture. Apply mixture in a uniform consistent flow without skips, lumps, or tears in the
finished surface. Use hand methods to spread the mixture in areas inaccessible by mechanical
spreaders. Ensure full coverage. Make a neat seam at joints.

Remove all excess material, lumps, balls, or unmixed aggregate prior to set.

F. Maintaining Traffic. Meet traffic control plan.

Protect the microsurfacing material from traffic damage until the mixture cures and will not be
damaged by traffic. Repair traffic damage to the micro surfacing application before acceptance and

at no cost to the Department.

Method of Measurement:

The quantity of item 403510 - Polymer-Modified Emulsion Micro-Surfacing and 403512 - Polymer-
Modified Emulsion Micro-Surfacing, Rolled will be measured as the actual number of square yards of
polymer-modified emulsion micro-surfacing placed and accepted. The quantity will be determined by
computations based on field measurements taken on and along the completed finished surfaces. Multiple
layers will not be measured separately.

The quantity of item 403511 - Polymer-Modified Emulsion Micro-Surfacing will be measured as the
actual number of tons of polymer-modified emulsion micro-surfacing placed and accepted. The quantity will
be based on the combined tonnage of aggregate, mineral filler, and emulsion used and accepted in place. The
quantities will be computed as follows:
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1. Aggregate. Measure the quantity of aggregate using the calibrated, dry weight of aggregate
control device.

2. Mineral Filler. Compute this quantity from a count off the calibrated metering device for
mineral filler.

3. Emulsion. Compute the quantity of polymer-modified asphalt emulsion by weight used, as

determined by the calibrated metering device.

The amount of field control additive will not be measured separately. Required repairs will not be
measured for payment.

Basis of Payment:

The quantity of item 403510 - Polymer-Modified Emulsion Micro-Surfacing and 403512 - Polymer-
Modified Emulsion Micro-Surfacing, Rolled will be paid for at the Contract unit price per square yard. The
quantity of item 403511 - Polymer-Modified Emulsion Micro-Surfacing will be paid for at the Contract unit
price per ton. Price and payment will constitute full compensation for designing the mixture; mobilizing and
furnishing all equipment, materials, and labor; preparing the foundation, cleaning the roadway surface, and
clearing the debris from the edge of the road; placing the materials; protecting and repairing damage to the
surface; and for all labor, equipment, tools and incidentals necessary to complete the work.

Striping removal will be paid under the respective items.
NOTE:

The Asphalt Cement Cost Adjustment for this item will be applied when the total emulsified asphalt
used exceeds 15,850 gal. This note supersedes the Note with item 401502 - Asphalt Cement Cost
Adjustment.

03/14/2012
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406507 - CRACK SEALING

Description:

The work covered by these specifications consists of furnishing all labor, equipment, and materials
necessary to perform all operations in connection with the cleaning and sealing of construction joints and
random cracks in bituminous concrete surfaces with hot poured asphaltic materials.

Materials:

The sealant shall consist of selected blends of paving grade asphalt and vulcanized granulated crumb
rubber. During heating in the melting unit, the asphalt and rubber must react to form a flexible adhesive
compound, which when properly applied will effectively seal cracks in either asphalt or concrete pavements.
The mixture shall be a blend of paving grade asphalt cement, 21% +/- 2% (by weight of mixture)
recycled/reclaimed crumb rubber as shown below and other ingredients necessary to meet the following
requirements.

The material furnished under these specifications shall have been tested and found acceptable as
determined by the qualification tests in accordance with the requirements under these specifications. A
certified copy of the test results shall be submitted to the Materials & Research Laboratory to show that the
material is duly qualified.

Physical Requirements:

The specification for asphalt rubber sealants after reaction at 350° F (177° C) for one (1) hour shall
be as follows:

Test:
Penetration, Cone, 77°F (25° C); .004 in (1/10 mm), .33 1b (150 g), 5 sec 70 maximum
Softening Point, °F (°C) 150° F (65.6° C)
minimum
Resilience, 77° F (25° C); % 30% minimum
Ductility, 39.2° F (4° C); in (cm) 2.8 in (7 cm) minimum
Viscosity at 350° F (177° C); Ib/ft-sec (C Poise), ASTM D3236 26.8 - 167.7 Ib/ft-s (40
- 250 C Poise)
Unit Weight 8.5 Ibs/gal
(1.0 kg/M)
Coverage; 1/2" x 1/2" (13 mm x 13 mm) crack 11.0 Ibs per 100 ft.

(5.0 kg per 30 m)

Mixture Requirements:

The pour point of the mixture shall be at least 20° F (-6.7° C) lower than the safe heating
temperature, which is the maximum temperature to which the material mixture may be heated without
exceeding the permitted flow.

Asphalt Compatibility:

Requirements of ASTM D3405 shall be met by the sealant as tested in accordance with ASTM
D3407.

Safety Precautions:

Asphalt rubber sealants must be non-toxic and contain no carcinogenic materials.

Crumb Rubber:

The recycled/reclaimed crumb rubber used in mixture shall meet the following requirements:
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A. Shall be produced from an ambient grinding process (crushes, tears, grinds, and/or abrades the used
rubber at or above ordinary room temperature) which produces rubber particles with a very ragged,
sponge-like surface. Cryogenically ground rubbers are prohibited.

B. Shall contain recycled, vulcanized crumb rubber and/or reclaimed (devulcanized) rubber.

Shall contain no more than a trace of fabric.

D. Shall be free of wire and other contaminating materials, except that up to 4% calcium carbonate or
talc may be included to prevent the rubber particles from sticking together.

E. Shall have no rubber particles greater than 1/4 inch (6.4 mm) in length.

In addition to the certified copy of the test results, the Contractor shall provide a sample, 2 1bs. (.91
kg) minimum, of the sealant to the Department's Materials and Research Section for approval.

An acceptable manufacturer of the sealant is Crafco, Inc., or approved equal.

Construction Methods:

The equipment used for heating and applying the sealant shall meet the requirements of the sealant
manufacturer. The kettle shall be an oil-jacketed double wall kettle equipped with an agitator and a 2 inch
(50 mm) hot asphalt pump. The equipment shall have a pump for circulating the transfer oil bath and
thermometers in both the oil bath and melting chamber. The equipment used for application of the sealant
material shall be equipped with a volumetric measuring device to measure the quantity of sealant material
applied. The wand applicator shall utilize metal tips. Plastic tips will not be allowed.

The sealant material shall be heated as recommended by the manufacturer.

All construction and random cracks with a crack width greater than 1/4 inch (6.4 mm) are to be sealed
in accordance to these specifications. All construction and random cracks with a crack width less than 1/4
inch (6.4 mm) are not to be sealed.

No crack sealant shall be applied in wet cracks or when ambient temperature is below the temperature
as recommended by the product manufacturer unless a heat lance is utilized to adequately dry the crack, and
as directed by the engineer.

All cracks shall be cleaned of loose dirt and debris by using compressed air of at least 100 psi (7.03
kg/cm?), measured at the source, prior to sealing. The compressor shall be equipped with traps that will
maintain the compressed air free of oil and water. Any vegetation shall be removed prior to sealing utilizing
a motorized wire brush.

Fill joints and cracks in such a manner to provide a band of 2 inches (50 mm) to 4 inches (100 mm),
centered over the joint. The thickness of the material shall be approximately 1/16 inch (1.6 mm) not to
exceed 1/8 inch (3.2 mm) above the pavement surface. Material shall be leveled by means of a squeegee or
a dish mounted on the delivery wand.

Method of Measurement:

The quantity of sealant material will be measured as the number of linear feet (meters) of sealant
material applied which shall be checked immediately prior to application in order to determine the actual
linear feet (meters) of cracks injected and accepted.

Basis of Payment:

The quantity of crack sealant material will be paid for at the Contract unit price per linear feet
(meters). Price and payment will constitute full compensation for cleaning cracks/joints, for furnishing,
heating, and applying crack sealant and for all labor, equipment, tools, and incidentals required to complete
the work.

8/05/09
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748502 - RAISED/RECESSED PAVEMENT MARKER

Description:

This work consists of furnishing and installing raised/recessed pavement markers in accordance with
the Plans and these specifications.

Materials:

The cast iron housing shall meet the requirements of ASTM A 536-84, Grade 72-45-84.

The reflectors shall meet the requirements of ASTM D 4383-03.
For installation on interstates, freeways, and principal arterials, the pavement marker shall have red
reflectorized material on the back side (the side not facing the direction of traffic).

Epoxy shall meet the requirements of AASHTO M237, Type IV.

The followings models have been tested and approved by the Department and shall be used:

1. (Ennis Paint) Stimsonite - Avery Dennison Model 101LPCR Snow Plowable Marker.
2. Ray-O-Lite Model 300 Snow Plowable Marker with Model 2004 Reflector.
3. Or Approved Equal.

Construction Methods:

Pavement shall be saw cut to match the bottom contour of the marker housing using a saw and blade
suitable for the pavement material being sawed. The depth of the cut slot must allow the housing to be set
in epoxy, with leveling lugs resting on the pavement surface, so that the front edge of marker is at or below
the surface of the pavement. Excessive saw cuts must be repaired to the satisfaction of the Engineer. When
cutting is complete, the slot shall be cleaned as recommended by the manufacturer of the epoxy material. The
epoxy and pavement marker will be installed in the prepared contour slot in the pavement per the
manufacturer's recommendations.

Placement shall be in accordance with the DE MUTCD.

Method of Measurement:

The quantity of raised/recessed pavement markers will be measured as the actual number installed
and accepted.

Basis of Payment:

The quantity of raised/recessed pavement markers will be paid for at the Contract unit price per each.
Price and payment will constitute full compensation for furnishing all materials, installation, saw-cutting,
cleaning, disposal of discarded materials, for all labor, tools, equipment, all necessary incidentals associated
with the item to complete the work.

07/26/2011
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748506 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, WHITE/YELLOW, 4"
748507 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, WHITE/YELLOW, 6”
748508 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, WHITE/YELLOW, 8"
748509 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, WHITE/YELLOW, 12"
748510 - PERMANENT PAVEMENT STRIPING, SYMBOL/LEGEND, EPOXY RESIN PAINT
748535 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 4"
748536 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 6"
748537 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 8"
748538 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 10"
748539 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 12"
748540 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 16"
748548 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, WHITE/YELLOW, 5"
748549 -PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, WHITE/YELLOW, 10"
748557 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 3"
748559 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 5"
748568 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 9"
748569 - PERMANENT PAVEMENT STRIPING, EPOXY RESIN PAINT, BLACK, 14"

Description:

This work consists of striping layout,furnishing and applying white or yellow, epoxy reflectorized
pavement markings or black epoxy contrast pavement markings at the locations and in accordance with the
patterns indicated on the Plans, or as directed by the Engineer, and in accordance with these specifications.

The white/yellow epoxy marking material shall be hot-applied by spray methods onto bituminous
and/or Portland cement concrete pavement surfaces as required by the Plans. Following an application of
double drop glass beads of two sizes and upon curing, the resultant epoxy marking shall be an adherent
reflectorized stripe of the specified thickness and width that is capable of resisting deformation by traffic.
All marking materials shall be certified lead free and free of cadmium, mercury, hexvalent chromium, and
other toxic heavy metals.

The black epoxy marking shall be a two-component, hot-spray applied epoxy resin pavement marking
material to be used for pavement marking on Portland cement concrete pavement surfaces. Following an
aggregate drop, and upon curing, it shall produce an adherent stripe of specified thickness and width capable
of resisting wear from traffic. Black contrast pavement markings will be required on all Portland cement
concrete pavements.

Materials Requirements:

A. White and Yellow Reflectorized Epoxy

1. Epoxy Composition Requirements:

The epoxy resin composition shall be specifically formulated for use as a pavement marking
material and for hot-spray application at elevated temperatures. The type and amounts of
epoxy resins and curing agents shall be at the option of the manufacturer, providing the other
composition and physical requirements of this specification are met.

The epoxy marking material shall be a two-component (Part A and Part B), 100% solids type
system formulated and designed to provide a simple volumetric mixing ratio (e.g. two
volumes of Part A to one volume of Part B).

Component A of both white and yellow shall conform to the following requirements:

% BY WEIGHT

WHITE: YELLOW:
Pigments Titanium Dioxide - 18% Min. Organic Yellow - 6%-10%
(ASTM D476, Type II)
Epoxy Resin 75% Min., 82% Max. 70% Min., 77% Max.
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The entire pigment composition shall consist of either titanium dioxide and/or
organic yellow pigment. No extender pigments are permitted. The white pigment
upon analysis, shall contain a minimum of 16.5% TiO, (100% purity).

Epoxy Content-WPE (Component A) - The epoxy content of the epoxy resin will
be tested in accordance with ASTM D1652 and calculated as the weight per epoxy
equivalent (WPE) for both white and yellow. The epoxy content will be determined
on a pigment free basis. The epoxy content (WPE) shall meet a target value
provided by the manufacturer and approved by the Department's Material and
Research Section (from now on will be addressed as Department). A + 50 tolerance
will be applied to the target value to establish the acceptance range.

Amine Value (Component B) - The amine value of the curing agent shall be tested
in accordance with ASTM D2074-66 to determine its total amine value. The total
amine value shall meet a target value provided by the manufacturer and approved
by the Department. A +50 tolerance will be applied to the target value to establish
the acceptance range.

Toxicity - Upon heating to application temperature, the material shall not exude
fumes which are toxic or injurious to persons or property.

Viscosity - Formulations of each component shall be such that the viscosity of both
components shall coincide (within 10%) at a recommended spray application.

Physical Properties of Mixed Composition:

Unless otherwise noted, all samples are to be prepared and tested at an ambient
temperature of 73 + 5°F. (23 £ 3°C).

a. Color. The white epoxy composition when applied at a minimum wet film
thickness of 20+1 mils (500 um) as applicable and allowed to dry, shall plot within
the boundaries described by the four corner points listed in Tables 1 and 2 of ASTM
D 6628-01 when measured in accordance with the test methods prescribed in
Section 7 of ASTM D 6628-01.

The yellow epoxy composition when applied at a minimum wet film thickness of
20+1 mils (500 um) as applicable and allowed to dry, shall plot within the
boundaries described by the four corner points listed in Tables 1 and 2 of ASTM D
6628-01 when measured in accordance with the test methods prescribed in Section
7 of ASTM D 6628-01.

b. Directional Reflectance. The white epoxy composition (without glass spheres) shall
have a daylight directional reflectance of not less than 84 % relative to a magnesium
oxide standard when tested in accordance with Method 6121 of Federal Test Method
Standard No. 141.

The yellow epoxy composition (without glass spheres) shall have a daylight
directional reflectance of not less than 55% relative to a magnesium oxide standard
when tested in accordance with Method 6121 of Federal Test Method Standard No.
141.

c. Drying Time (Laboratory). The epoxy composition, when mixed in the proper ratio
and applied at a 20+1 mils (500 pm) minimum wet film thickness, and immediately
dressed with large reflective glass spheres (Federal Spec. Type 4)at a rate of 12
Ib/gal (1.4 kg/l) of epoxy pavement marking materials, immediately followed by a
second drop of AASHTO M-247 Type 1 glass spheres applied at a rate of 12 Ib/gal
(1.4 kg/L) of epoxy pavement marking material, shall exhibit a no-track condition
in 15 minutes or less (ASTM D711). A Bird Applicator or any other doctor blade
shall be used to produce a uniform film thickness.
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Drying Time (Field). When installed at a minimum wet film thickness of 20+1 mils
(500 or 625 um) and reflectorized with glass spheres, the maximum drying times
shall correspond to these temperatures:

80°F (27°C) 10 minutes

70°F (21°C) 10 minutes

60°F (16°C) 15 minutes

50°F (10°C) 25 minutes

40°F (4°C) 45 minutes

35°F (2°C) 60 minutes

The composition shall dry to “no-tracking” in approximately 10 minutes, and after thirty
(30) minutes shall show no damaging effect from traffic. Dry to “no-tracking” shall be
considered as the condition where no visual deposition of the epoxy marking to the
pavement surface is observed when viewed from a distance of 100 feet (30 meters), after a
passenger car is passed over the line. Regardless of the temperature at the time of
installation, the installation contractor shall be responsible for protection of the markings
material until dry to a non-tracking state.

c.

Abrasion Resistance. = The wear index of the composition shall not exceed 82
when tested in accordance with ASTM C501 using a CS-17 wheel and under a load
of 1000 grams for 1000 cycles.

Tensile Strength. The tensile strength of the epoxy composition shall not be
less than 6000 psi (41 MPa) when tested in accordance with ASTM D638 using a
Type IV specimen [0.125” = 0.010” (3.18 £ 0.25 mm) thick]. Tests shall be
conducted at an ambient temperature of 75 £ 5°F (24 £3°C). The testing machine
shall operate at a speed of 0.20” (5.1 mm) per minute.

The total conditioning or drying period, from the time the epoxy composition is first
mixed to the time of testing, shall not be less than 24 hours nor more than 96 hours.

Test specimens for tensile strength determination will be prepared as follows:

A 1/8 inch (3 mm) thick sheet of epoxy material is cast from a reservoir-type mold,
fabricated from polyterrafluorethylene (PTFE), 1/8” deep x 10” x 10” (3 mm deep
x 250 mm x 250 mm).

Prior to casting, the mold is sprayed with a suitable release agent. A sufficient
amount of epoxy composition is mixed in the proper proportions (A:B) and poured
level with the top of the mold. Care should be taken so as not to decrease or exceed
the 1/8” (3 mm) thickness.

After a period of 1 to 4 hours, the material will have set into a semi-rigid sheet that
is flexible enough to die-cut yet rigid enough to retain its shape. While the material
isin this “plastic” state, five (5) specimens shall be die-cut and then placed on a flat,
smooth, PTFE surface for the completion of the specified conditioning period.

Compressive Strength. The compressive strength of the epoxy composition shall
not be less than 12,000 psi (83 MPa) when tested in accordance with ASTM D695
except that a compression tool shall not be necessary. The test specimen shall be a
right cylinder [0.50 inch diameter by 1.0 inch length (12 mm diameter by 25 mm
length)]. Tests shall be conducted at an ambient temperature of 75 £ 5°F (24 +
3°C).

The total conditioning or drying period, from the time the epoxy composition is first
mixed to the time of testing shall not be less than 24 hours nor more than 96 hours.

Test specimens for compressive strength determinations will be prepared as follows:
Five molds will be prepared from 1/2” (12 mm) 1.D., 1/16” (1.5 mm) wall thickness

acrylic tubing, cutin 1 1/2” (38 mm) lengths. After spraying the inside of the mold
with a suitable release agent,” the cylindrical tubes are placed in a vertical position
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on a PTFE sheet base. A sufficient amount of epoxy composition is thoroughly
mixed in the proper proportions (A:B) and poured into the mold to a depth of
approximately 1 1/4” (32 mm). After a minimum of 72 hours curing, the specimens
are removed from the molds and machined to alength of 1” +0.002" (25 mm + 0.05
mm).

h. Hardness. The epoxy composition when tested in accordance with ASTM
D2240 shall have a Shore D hardness of between 75 and 100. Samples shall be
allowed to dry for not less than 24 hours nor more than 96 hours prior to testing.

B. Reflective Glass Spheres/Beads

Reflective glass spheres for drop-on application shall conform to the following requirements:

The glass spheres shall be colorless; clean; transparent; free from milkiness or excessive air
bubbles; and essentially clean from-surface scarring or scratching. They shall be spherical
in shape and at least 80% of the glass beads shall be true spheres when tested in accordance
with ASTM D1155. At least 80% of the Type IV beads shall be true spheres as measured by
the visual method.

The refractive index of the spheres shall be a minimum of 1.50 as determined by the liquid
immersion method at 77°F (25°C).

The silica content of the glass spheres shall not be less than 60%.

The crushing resistance of the spheres shall be as follows: A 40 1b. (18 kg) dead weight, for
20 to 30 (850 um to 600 um) mesh spheres shall be the average resistance when tested in
accordance with ASTM D1213.

The glass spheres shall have the following grading when tested in accordance with ASTM

D1214.
M247 AASHTO Type 1 Glass Spheres
U.S. Standard Sieve % Retained % Passing
#20 (850um) 0 100
#30 (600um) 5-25 75-95
#50 (300um) 40-65 15-35
#100 (150um) 15-35 0-5
Pan 0-5

Type 4 Large Spheres

U.S. Standard Sieve % Retained % Passing
#10 (2000 pm) 0 100

#12 (1680 um) 0-5 95-100
#14 (1410 um) 5-20 80-95

#16 (1190 um) 40-80 10-40
#18 (1000 pum) 10-40 0-5

#20 (850 pm) 0-5 0-2

Pan 0-2

The AASHTO M247 Type 1 glass spheres shall be treated with a moisture-proof coating.
They shall show no tendency to absorb moisture in storage and shall remain free of clusters
and hard lumps. They shall flow freely from dispensing equipment at any time when surface
and atmosphere conditions are satisfactory for marking operations. The moisture-resistance
of the glass spheres shall be determined in accordance with AASHTO M247 test method
44.1.

Type IV glass spheres shall be treated with an adhesion coating. They shall show no

tendency to absorb moisture in storage and shall remain free of clusters and hard lumps. They shall flow
freely from dispensing equipment at any time when surface and atmosphere conditions are satisfactory for
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marking operations. The adhesion coating property of the Type IV beads shall be tested in accordance with
the dansyl-chloride test.

C. Black Epoxy Contrast Markings

Epoxy Resin Requirements: The two-component, 100% solids, paint shall be formulated and
designed to provide a simple volumetric mixing ratio (e.g. 2 part component A to 1 part component B)
specifically for service as a hot-spray applied binder for black aggregate in such a manner as to produce
maximum adhesion. The material shall be composed of epoxy resins and pigments only.

The paint shall be well mixed in the manufacturing process and shall be free from defects and
imperfections that may adversely affect the serviceability of the finished product. The paint shall not thicken,
curdle, gel, settle excessively, or otherwise display any objectionable properties after storage. Individual
components shall not require mixing prior to use when stored for a maximum of 6 months.

The overall paint composition shall be left to the discretion of the manufacturer, but shall meet the
following requirements:

Composition: Component Percent By Weight
Carbon Black 7+2 percent, by weight
(ASTM D476 Type III)
Talc 1442 percent, by weight
Epoxy Resin 79+4 percent, by weight
D. Black Aggregate

The moisture resistant aggregate shall meet the gradation requirements (AASHTO T27) as follows:

Sieve Size Percent Retained
#30 18-28%
#40 60-80%
#50 2-14%

The moisture resistant aggregate shall have a ceramic coating. The aggregate shall be angular with
no dry dispensement pigment allowed.

Hardness: The black aggregate hardness shall be 6.5-7 on Moh's
Mineral Scale.
Porosity: The black aggregate porosity shall be less than two (2)
percent.
Moisture Content: The black aggregate moisture content shall be less than a
half (.5) percent.
E. Packaging and Shipment

Epoxy pavement marking materials shall be shipped to the job site in strong substantial containers.
Individual containers shall be plainly marked with the following information:

Name of Product

Lot Number

Batch Number

Test Number

Date of Manufacture

Date of expiration of acceptance (12 months from date of manufacture)
The statement (as appropriate)

Part A - Contains Pigment & Epoxy Resin

Part B - Contains Catalyst

Quantity

i Mixing proportions, Application Temperature and Instructions

o Ao o

F
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J- Safety Information
k. Manufacturer's Name and Address

Reflective glass spheres shall be shipped in moisture resistant bags. Each bag shall be
marked with the name and address of the manufacturer and the name and net weight of the
material.

F. The Department reserves the right to randomly take a one-quart sample of white, yellow and
hardener, of the epoxy material or glass spheres without prior notice for testing to ensure the epoxy material
meets specifications.

Epoxy Application Equipment:

Application equipment for the placement of epoxy reflectorized pavement markings shall be
approved by the Department, prior to the start of work.

At any time throughout the duration of the project, the Contractor shall provide free access to his
epoxy application equipment for inspection by the Engineer or his authorized representative.

In general, the application equipment shall be a mobile, truck mounted and self contained pavement
marking machine, specifically designed to apply epoxy resin materials and reflective glass spheres in
continuous and skip-line patterns. The application equipment shall be maneuverable to the extent that straight
lines can be followed and normal curves can be made in a true arc. In addition, the truck mounted unit shall
be provided with accessories to allow for the marking of legends, symbols, crosswalks, and other special
patterns.

The Engineer may approve the use of a portable applicator in lieu of truck mounted accessories, for
use in applying special markings only, provided such equipment can demonstrate satisfactory application of
reflectorized epoxy markings in accordance with these specifications.

The applicator shall be capable of installing up to 20,000 lineal feet (6,100 lineal meters) of epoxy
reflectorized pavement markings in an 8-hour day and shall include the following features:

1. The applicator shall provide individual material reservoirs, or space, for the storage of Part
A and Part B of the epoxy resin composition; for the storage of water; and for the storage of
reflective glass spheres.

2. The applicator shall be equipped with heating equipment of sufficient capacity to maintain
the individual epoxy resin components at the manufacturer's recommended temperature for
spray application and for heating water to a temperature of approximately 140°F (60°C).

3. The glass spheres shall be gravity dropped upon 20 mils (500 um) of epoxy pavement
markings to produce a wet-night-reflective pavement marking. The large spheres (Federal
Spec. Type 4) shall be applied at a rate of 12 pounds per gallon (1.4 kg/L) of epoxy
pavement marking material, immediately followed by a second drop of AASHTO M-247
Type 1 glass spheres applied rate of 12 pounds per gallon (1.4 kg/L) of epoxy pavement
marking material. This application rate and the following gradation shall conform to
FHWA's FP-96: Standard Specifications for Construction of Roads and Bridges on Federal
Highway Projects (pages 757-761 Type 3 and Type 4 Beads).

4, The applicator shall be equipped with metering devices or pressure gauges, on the
proportioning pumps. Metering devices or pressure gauges shall be visible to the Engineer.

5. The applicator shall be equipped with all the necessary spray equipment, mixers,
compressors, and other appurtenances to allow for the placement of epo