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NOTE: This gui de specification covers the

requi renents for marking and remarking airport and
hel i port pavenents primarily, but nmay al so be used
for marking roads, streets and parking areas; this
section al so includes renoval of paint or tape
mar ki ngs from pavenent surfaces.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
i nsert appropriate information.

Remove information and requirenments not required in
respective project, whether or not brackets are
present.

Comrent s and suggestions on this guide specification
are wel cone and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR
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PART 1 GENERAL
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NOTE: Pavenent narkings are usually renoved by

wat er bl asting; few chem cal nethods are effective.
Sand or shot bl asting nmay be prohibited by local air
pollution regulations. Drawings will show the
extent of pavenent to have narki ngs renoved.

Renoval of raised or recessed markers or reflectors

is not covered in this section
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1 UNI T PRI CES
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NOTE: This paragraph shoul d be del eted when
pavenment marking is included in a | unp sum project.
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1.1 Measur enent
1.1.1 Surface Preparation
The unit of measurenent for surface preparation will be the nunber of square

neters feet of pavement surface prepared for marking and accepted by the
Contracting O ficer.

.1.1.2 Paverment Striping and MarKkings

The unit of measurenent for pavenent striping and markings will be the
nunber of square neters feet of reflective and nonreflective striping or
mar ki ng actually conpl eted and accepted by the Contracting O ficer.

.1.1.3 Rai sed Pavenment WMarkers

The unit of measurenent for raised paverment markers will be the nunber of
square neters feet of each specific color required. Paynent will be for
the total number actually placed and approved by the Contracting O ficer.

.1.1.4 Renoval of Pavenent MarKkings

The unit of measurenent for renoval of pavenent narkings shall be the
nunber of square neters feet of pavenent markings actually renmoved and
accepted by the Contracting Oficer.

1.2 Paynment

The quantities of surface preparation, pavenent striping or markings,

rai sed pavenment markers, and renoval of pavenent markings determ ned as
specified in paragraph Measurenent, will be paid for at the contract unit
price. The paynent will constitute full conpensation for furnishing al

| abor, materials, tools, equipnent, appliances, and doing all work involved
in marking pavenents. Any striping or markings which are placed wthout
reflective nmedia, when reflective nedia is required, shall be renoved and
repl aced at no cost to the CGovernment. Striping or markings which do not
conformto the alignment and/or |ocation required shall be renoved and
replaced at no cost to the CGovernnent.

2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
this paragraph by organi zation, designation, date,
and title.

Use the Reference Wzard's Check Reference feature

when you add a RID outside of the Section's
Reference Article to automatically place the
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reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project
speci ficati on when you choose to reconcile

references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 247 (2009) Standard Specification for d ass
Beads Used in Pavenent Markings

ASTM | NTERNATI ONAL ( ASTM

ASTM D 4280 (2008) Extended Life Type, Nonpl owabl e,
Rai sed, Retroreflective Pavenent Markers

ASTM D 4505 (2005) Preformed Retroflective Pavenment
Mar ki ng Tape for Extended Service Life

ASTM D 792 (2008) Density and Specific Gavity
(Relative Density) of Plastics by
Di spl acenent

ASTM E 28 (1999; R 2009) Softening Point of Resins
Derived from Naval Stores by Ring and Ball
Appar at us

U.S. GENERAL SERVI CES ADM NI STRATI ON ( GSA)

FS TT-B- 1325 (Rev C) Beads (d ass Spheres)
Retro- Refl ective (Metric)

FS TT-P-1952 (Rev D) Paint, Traffic and Airfield
Mar ki ngs, Waterborne

.3  SYSTEM DESCRI PTI ON

Al'l machines, tools and equi pnent used in the performance of the work shall
be approved and nmintained in satisfactory operating condition. Equi pnent
operating on roads and runways shall display | ow speed traffic markings and
traffic warning |ights.

. 3.1 Pai nt Application Equi pnent

.3.1.1 Sel f-Propell ed or Mobil e-Drawn Pneunmatic Sprayi ng Machi nes

The equi pnent to apply paint to pavenments shall be a self-propelled or

nobi | e-drawn pneuratic sprayi ng machine with suitable arrangements of

atom zing nozzles and controls to obtain the specified results. The
nmachi ne shall have a speed during application not |ess than 8 knl hour 5 nph,
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and shall be capable of applying the stripe widths indicated, at the paint
coverage rate specified in paragraph APPLI CATION, and of even uniform
thickness with clear-cut edges. [Equipnent used for marking streets and
hi ghways shall be capabl e of placing the prescribed nunber of lines at a
single pass as solid lines, intermttent |lines or a conbination of solid
and intermittent lines using a maxi numof two different colors of paint as
specified.] [The equi pnent used to apply the paint binder to airfield
pavenents shall be a self-propelled or nobil e-drawn pneumatic spraying
machine with an arrangenent of atom zing nozzl es capable of applying a line
width at any one tinme in nultiples of 150 mr 6 inches, from 150 mm 6 i nches
to 900 mm 36 inches]. The paint applicator shall have paint reservoirs or
tanks of sufficient capacity and suitable gauges to apply paint in
accordance with requirements specified. Tanks shall be equipped with
suitabl e air-driven mechanical agitators. The spray nechani smshall be
equi pped wi th quick-action val ves conveniently |ocated, and shall include
necessary pressure regulators and gauges in full view and reach of the
operator. Paint strainers shall be installed in paint supply lines to
ensure freedom fromresi due and foreign matter that nmay cause mal function
of the spray guns. The paint applicator shall be readily adaptable for
attachnent of an air-actuated di spenser for the reflective nedia approved
for use. Pneumatic spray guns shall be provided for hand application of
paint in areas where the nobile paint applicator cannot be used.

1.3.1.2 Hand- Oper at ed, Push- Type Machi nes

Rk Rk kIR Rk S S O e S S S AR Rk R O R Rk Ik kS I O R SRR o

NOTE: \Where pavenent marking is linmted to small
street and parking areas, hand-operated push-type
machi nes may be specified in lieu of detailed
equi pnent requirenents.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Al machines, tools, and equi prent used in performance of the work shall be
approved and maintained in satisfactory operating condition. Hand-operated
push-type machi nes of a type comonly used for application of paint to
pavenent surfaces will be acceptable for narking small streets and parking
areas. Applicator nmachine shall be equipped with the necessary paint tanks
and spraying nozzles, and shall be capable of applying paint uniformy at
coverage specified. Sandblasting equi pment shall be provided as required
for cleaning surfaces to be painted. Hand-operated spray guns shall be
provided for use in areas where push-type machi nes cannot be used.

1.3.2 Ther nopl astic Application Equi prent
1.3.2.1 Thernopl astic Materi al

Thernopl astic material shall be applied to the prinmed pavenent surface by
spray techni ques or by the extrusion nethod, wherein one side of the
shaping die is the pavenent and the other three sides are contained by, or
are part of, suitable equiprment for heating and controlling the flow of
material. By either nethod, the markings shall be applied with equi pnent
that is capable of providing continuous uniformty in the dinensions of the
stripe.

1.3.2.2 Appl i cation Equi prent
a. Application equiprent shall provide continuous mxing and agitation of

the material. Conveying parts of the equi pnment between the nain
material reservoir and the extrusion shoe or spray gun shall prevent
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accunul ation and clogging. Al parts of the equi prment which cone into
contact with the material shall be easily accessible and exposable for
cl eani ng and mai ntenance. Al mxing and conveying parts up to and

i ncludi ng the extrusion shoes and spray guns shall maintain the
material at the required tenperature with heat-transfer oil or

el ectrical -el enent-control |l ed heat.

The application equi pment shall be constructed to ensure continuous
uniformty in the dinensions of the stripe. The applicator shal
provide a neans for cleanly cutting off stripe ends squarely and shal
provi de a nethod of applying "skiplines". The equipnent shall be
capabl e of applying varying widths of traffic narkings.

The applicator shall be equipped with a drop-on type bead di spenser
capabl e of uniformy dispensing reflective glass spheres at controll ed
rates of flow. The bead dispenser shall be automatically operated and
shal | begin flow prior to the flow of conposition to assure that the
stripis fully reflectorized.

1.3.2.3 Mobi | e and Maneuver abl e

Application equi pment shall be nobile and maneuverable to the extent that
straight lines can be foll owed and normal curves can be nade in a true

arc.

The equi pnent used for the placenent of thernoplastic pavenent

mar ki ngs shall be of two general types: nobile applicator and portable
appl i cator.

a.

Mobil e Application Equi pnment: The nobile applicator shall be defined
as a truck-mounted, self-contained pavenent marki ng machine that is
capabl e of hot applying thernoplastic by either the extrusion or spray
nmet hod. The unit shall be equipped to apply the thernoplastic nmarking
material at tenperatures exceeding 190 degrees C 375 degrees F, at

wi dt hs varying from 75 to 300 mr 3 to 12 inches and in thicknesses
varying from 1.0 to 5.0 nr 0.020 to 0.190 inch and shall have an
autonmati c drop-on bead system The nobile unit shall be capabl e of
operating continuously and of installing a m ninmumof 6 kmnr 20, 000
lineal feet of |ongitudinal markings in an 8-hour day.

(1) The nobile unit shall be equipped with a nelting kettle which
hol ds a mninmumof 2.7 netric tons 6000 pounds of nolten
thernopl astic naterial. The kettle shall be capable of heating
the thernoplastic conposition to tenperatures of 195 to 220
degrees C 375 to 425 degrees F. A thernostatically controlled
heat transfer liquid shall be used. Heating of the conposition by
direct flame will not be allowed. G 1 and nmaterial tenperature
gauges shall be visible at both ends of the kettle. [The nobile
unit shall be equipped with a mni mum of two extrusion shoes
| ocated one on each side of the truck, and shall be capabl e of
mar ki ng si mul t aneous edgeline and centerline stripes. Each
extrusi on shoe shall be a closed, oil-jacketed unit; shall hold
the nolten thernoplastic at a tenperature of 195 to 220 degrees C
375 to 425 degrees F; and shall be capable of extruding a line of
75 to 200 mr 3 to 8 inches in width; and at a thickness of not
less than 3 nmr 0.125 inch nor nore than 5.0 nm 0.190 inch, and of
general ly uniformcross section.] [The nobile unit shall be
equi pped with a spray gun system The spray system shall consi st
of a m ninum of four spray guns, located two on each side of the
truck, and shall be capabl e of marking sinultaneous edgeline and
centerline stripes. The spray system shall be surrounded
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(jacketed) with heating oil to nmaintain the nolten thernoplastic
at a tenperature of 195 to 220 degrees C 375 to 425 degrees F; and
shal | be capable of spraying a stripe of 75 to 300 nr 3 to 12
inches in width, and in thicknesses varying fromr 1.5 mr 0.055 inch
to 2.5 mmr 0.095 inch, and of generally uniformcross section.]

(2) The nobile unit shall be equipped with an el ectronic programabl e
line pattern control system The control system shall be capable
of applying skip or solid lines in any sequence, through any and
all of the extrusion shoes, or the spray guns, and in progranmabl e
cycle lengths. |In addition, the nobile unit shall be equi pped
with an automati c counting nechani sm capabl e of recording the
nunber of lineal meters feet of thernoplastic markings applied to
t he pavenent surface with an accuracy of 0.5 percent.

b. Portable Application Equi pnent: The portable applicator shall be
defined as hand-operated equi pnent, specifically designed for placing
speci al markings such as crosswal ks, stopbars, |egends, arrows, and
short |l engths of [ ane, edge and centerlines. The portable applicator
shal | be capabl e of applying thernoplastic pavenent markings by the
extrusion nmethod. The portable applicator shall be | oaded w th hot
t hernopl astic conposition fromthe nelting kettles on the nobile
applicator. The portable applicator shall be equipped with all the
necessary conponents, including a materials storage reservoir, bead
di spenser, extrusion shoe, and heating accessories, so as to be capable
of holding the nolten thernoplastic at a tenperature of 195 to 220
degrees C 375 to 425 degrees F, of extruding a line of 75 to 300 mr 3
to 12 inches in width, and in thicknesses of not |less than 3.0 mr 0.125
inch nor nore than 5.0 mr 0.190 i nch and of generally uniformcross
section.

3.3 Refl ecti ve Medi a Di spenser

The di spenser for applying the reflective nedia shall be attached to the
pai nt di spenser and shall operate automatically and sinultaneously with the
applicator through the same control nechanism The di spenser shall be
capabl e of adjustnent and designed to provide uniformflow of reflective
medi a over the full length and width of the stripe at the rate of coverage
specified in paragraph APPLI CATION, at all operating speeds of the
applicator to which it is attached.

.3.4 Prefornmed Tape Application Equi prent

Mechani cal application equi pnent shall be used for the placenent of
preformed marki ng tape. Mechanical application equi pment shall be defined
as a nobile pavenent marking machi ne specifically designed for use in
appl yi ng precoated, pressure-sensitive pavenent marking tape of varying

wi dths, up to 300 mr 12 inches. The applicator shall be equipped wth
rollers, or other suitable conpactive device, to provide initial adhesion
of the preformed, pressure-sensitive marking tape with the pavenent
surface. Additional hand-operated rollers shall be used as required to
properly seat the thernoplastic tape

.3.5 Surface Preparation Equi pnent

.3.5.1 Sandbl asti ng Equi pnent

Sandbl asting equi pnent shall include an air conpressor, hoses, and nozzles
of proper size and capacity as required for cleaning surfaces to be
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pai nted. The compressor shall be capable of furnishing not |ess than 70.8
L/sec 150 cfmr of air at a pressure of not less than 620 kPa 90 psi at each
nozzl e used, and shall be equipped with traps that will rmaintain the
conpressed air free of oil and water.

.3.5.2 Wat er bl ast Equi pnent

The water pressure shall be specified at 17.9 MPa 2600 psi at 60 degrees C
140 degrees F in order to adequately clean the surfaces to be marked.

.3.6 Mar ki ng Renoval Equi prent

Equi pment shall be mounted on rubber tires and shall be capable of renoving
mar ki ngs fromthe pavenent w t hout damagi ng the pavenent surface or joint
seal ant. \Waterbl asting equi prent shall be capabl e of produci ng an

adj ustabl e, pressurized streamof water. Sandbl asting equi prent shal
include an air conpressor, hoses, and nozzles. The conpressor shall be
equi pped with traps to nmaintain the air free of oil and water.

.3.6.1 Shot bl asti ng Equi prent

Shot bl asti ng equi pment shall be capabl e of producing an adj ustabl e depth of
renoval of marking and pavenent. Each unit shall be self-cleaning and

sel f-contained, shall be able to confine dust and debris fromthe
operation, and shall be capable of recycling the abrasive for reuse.

.3.6.2 Chemi cal Equi pnent

Cheni cal equi prent shall be capabl e of application and renoval of chemicals
fromthe pavenent surface, and shall |eave only non-toxic biodegradeable
resi due.

4 SUBM TTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the minimumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
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1.

1.

Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data
Equi prent[; C[; G [

Li sts of proposed equi pnent, including descriptive data, and
notifications of proposed Contractor actions as specified in this
section. List of renoval equipnent shall include descriptive data
i ndi cating area of coverage per pass, pressure adjustnent range,
tank and flow capacities, and safety precautions required for the
equi prent operation.

Conposition Requirenents

Manufacturer's current printed product description and Materi al
Safety Data Sheets (MSDS) for each type paint/color proposed for
use.

Qualifications
Docunent ati on on personnel qualifications, as specified.
SD-06 Test Reports
Sanpling and Testing

Certified copies of the test reports, prior to the use of the
materials at the jobsite. Testing shall be perfornmed in an
approved i ndependent | aboratory.

SD-07 Certificates
Vol atil e Organic Conpound (VOC)

Certificate stating that the proposed pavenment marking paint
nmeets the VOC regul ati ons of the local Air Pollution Control
District having jurisdiction over the geographical area in which
the project is |ocated.

5 QUALI TY ASSURANCE
5.1 Qualifications

Submit docunentation certifying that pertinent personnel are qualified for
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equi prent operation and handling of chenicals.

1.5.2 Traffic Controls

EE R R R S I R I R I R I O I R R R R I O S R R I R I I R S R R S R R R O

NOTE: Cuidance for traffic control procedures can
be obtained fromthe Manual on Uniform Traffic
Control Devices (MJTCD) for Streets and Hi ghways

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

Sui tabl e warni ng signs shall be placed near the beginning of the worksite
and wel | ahead of the worksite for alerting approaching traffic from both
directions. Snall narkers shall be placed along newly painted |ines or
freshly placed raised markers to control traffic and prevent damage to
new y painted surfaces or displacenent of raised pavenent markers.

Pai nting equi pnent shall be marked with | arge warning signs indicating

sl ow novi ng pai nting equi prent in operation.

1.5.3 Mai nt enance of Traffic
1.5.3.1 Airfield

The performance of work in the controlled zones of airfields shall be
coordinated with the Contracting Oficer and with the Flight Operations

O ficer. Verbal conmunications shall be nmaintained with the control tower
before and during work in the controlled zones of the airfield. The
control tower shall be advised when the work is conpleted. A radio for
this purpose [will be provided by the Government] [shall be provided by the
Contractor and approved by the Contracting O ficer].

1.5.3.2 Roads, Streets, and Parking Areas

VWhen traffic nust be rerouted or controlled to acconplish the work, the
necessary warni ng signs, flagpersons, and rel ated equi pnent for the safe
passage of vehicles shall be provided.

1.6 DELI VERY, STORAGE, AND HANDLI NG

All materials shall be delivered and stored in seal ed containers that

pl ainly show the designated nane, fornula or specification nunber, batch
nurmber, col or, date of manufacture, manufacturer's name, and directions,
all of which shall be plainly legible at tine of use.

1.7 ENVI RONVENTAL REQUI REMENTS

Paverment surface shall be free of snow, ice, or slush. Surface tenperature
shall be at |east 5 degrees C 40 degrees F and rising at the begi nning of
operations, except those involving shot or sand blasting. Operation shal
cease during thunderstorns. Operation shall cease during rainfall, except
for waterblasting and renoval of previously applied chem cals.

Wat er bl asting shall cease where surface water accunul ation alters the

ef fectiveness of material renoval.

PART 2 PRODUCTS
2.1 PAI NT

The paint shall be honpbgeneous, easily stirred to snpboth consistency, and
shal | show no hard settlenment or other objectionable characteristics during
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a storage period of 6 nonths. Paints for airfields, roads, parking areas,
and streets shall conformto FS TT-P-1952, color as [indicated]

[sel ected]. Pavement marking paints shall conply with applicable state and
| ocal laws enacted to ensure conpliance with Federal O ean Air Standards.
Paint materials shall conformto the restrictions of the local Ar
Pollution Control District.

.2 THERMOPLASTI C COVPOUNDS

The thernoplastic reflectorized pavenent nmarking conmpound shall be extruded
or sprayed in a nolten state onto a prinmed pavenent surface. Followi ng a
surface application of glass beads and upon cooling to nornmal pavenent
tenperatures, the marking shall be an adherent reflectorized strip of the
specified thickness and width that is capable of resisting deformation by
traffic.

2.1 Conposi tion Requirenents

The bi nder conponent shall be formul ated as a hydrocarbon resin. The

pi gnment, beads and filler shall be uniformy dispersed in the binder
resin. The thernoplastic conposition shall be free fromall skins, dirt,
and foreign objects and shall conply with the follow ng requirenents

Conponent Percent by Wi ght
White Yel | ow

Bi nder 17 m n. 17 m n.

Ti t ani um di oxi de 10 m n. -

d ass beads 20 mn. 20 mn.

Cal ci um car bonate and 49 max. *

inert fillers

Yel | ow pi gnent s - *

*Amount and type of yellow pignent, calciumcarbonate and inert fillers
shall be at the option of the manufacturer, providing the other
conposition requirenents of this specification are net.

. 2.2 Physi cal Properties
.2.2.1 Col or

The col or shall be as indicated.
.2.2.2 Drying Tinme

When installed at 20 degrees C 70 degrees F and in thicknesses between 3
and 5 mr 1/8 and 3/16 inch, after curing 15 m nutes.

.2.2.3 Sof t eni ng Poi nt

The conposition shall have a softening point of not |less than 90 degrees C
194 degrees F when tested in accordance with ASTM E 28.
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2.2.2.4 Specific Gavity

The specific gravity of the conposition shall be between 1.9 and 2.2 as
determ ned in accordance with ASTM D 792

2.2.3 Asphalt Concrete Primer

The primer for asphalt concrete pavenents shall be a thernpsetting adhesive
with a solids content of pignment reinforced synthetic rubber and synthetic
plastic resin dissolved and/or dispersed in a volatile organic conpound
(VOC). Solids content shall not be |ess than 10 percent by weight at 20
degrees C 70 degrees F and 60 percent relative humdity. A wet film

t hi ckness of 0.10 mmr 0.005 inch plus or minus 0.025 mr 0.001 inch, shal

dry to a tack-free condition in less than 5 m nutes.

2.2.4 Portl and Cenent Concrete Priner

The primer for Portland cenent concrete pavenments shall be an epoxy resin
primer. The prinmer shall be of the type recomrended by the nanufacturer of
the thernoplastic conposition. Epoxy primers reconmended by the

manuf acturer shall be approved by the Contracting O ficer prior to use
Requests for approval shall be accompanied with technical data,
instructions for use, and a 1 liter 1 quart sanple of the priner naterial

2.3 PREFORMED TAPE

The preformed tape shall be an adherent reflectorized strip in accordance
with ASTM D 4505 Type | or 1V, C ass optional

2.4 RAlI SED REFLECTI VE MARKERS

Rk Ik Sk kR IR R R I O O e S S R Rk Rk S R Rk Ok kS I O I b R R Rk

NOTE: Line marker segments having a 1 to 3 ratio of
stripe to gap are standard. Line segnents of 3
meters (10 feet) with gaps of 9 neters (30 feet) are
recomended. Wen rai sed pavenent narkers are used
inlieu of striping, the |line marker segnents shal
have a 3 to 5 ratio of stripe to gap with line
segments of 5 neters (15 feet) with gaps of 8 neters
(25 feet) recommended

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

Either netallic or nonnmetallic nmarkers of the button or prismatic reflector
type may be used. Markers shall be of pernmanent colors, as specified for
pavenent marking, and shall retain the color and brightness under the
action of traffic. Button markers shall have a diameter of not |ess than
100 mr 4 inches, and shall be spaced not nore than 12 neters 40 feet apart
on solid longitudinal lines. Broken centerline narker spacings shall be in
segnents [of [__ 1] [indicated] with gaps [of [__ 11 [i ndicated]

bet ween segnments. Markers shall have rounded surfaces presenting a snooth
contour to traffic and shall not project nmore than 19 mr 3/4 inch above

| evel of pavenment. Pavenent markers and adhesi ve epoxy shall conformto
ASTM D 4280.

2.5 REFLECTI VE MEDI A
Refl ective media for airfields shall conformto FS TT-B-1325, Type |

Gradation A. Reflective nedia for roads and streets shall conformto
FS TT-B- 1325, Type |, Gradation A or AASHTO M 247, Type |
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2.6 SAMPLI NG AND TESTI NG

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

NOTE: Al though provision is nade for obtaining test
reports, inportance of Governnment testing of each
batch of paint and reflective nmedia is enphasized
where quantities of 200 or nore liters (50 or nore
gallons) are involved. For 200 (50) or less, the
factor of time and value of material versus cost of
testing may justify acceptance on the basis of test
reports furnished. In such cases acceptability will
be determ ned by persons within division or district
of fices technically qualified and specifically

desi gnated by division engineers. Requirenents in
this paragraph for Contractor testing nmay be

nodi fied to exenpt nmaterials that definitely will be

Governnent tested. |f all batches will be
CGovernnment tested, requirenments for Contractor
testing will be del eted.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

Mat eri al s proposed for use shall be stored on the project site in sealed
and | abel ed contai ners, or segregated at source of supply, sufficiently in
advance of needs to allow 60 days for testing. Upon notification by the
Contractor that the material is at the site or source of supply, a sanple
shal | be taken by random sel ection from seal ed containers in the presence
of the Contracting Oficer. Sanples shall be clearly identified by

desi gnat ed nane, specification nunber, batch nunmber, nmanufacturer's
formul ati on nunber, project contract nunber, intended use, and quantity
involved. [Materials will be sanpled and tested by the Governnent. No
material shall be used at the project prior to receipt by the Contractor of
witten notice that the materials neet the | aboratory requirements. The
cost of initial testing of sanples fromeach |lot of materials will be borne
by the Government. |If the sanple fails to neet specification requirenents,
the material represented by the sanple shall be replaced and the new
material will be tested. Cost of sanpling and testing the new materia

will be borne by the Contractor.] [Testing shall be perforned in an
approved i ndependent |aboratory. |If materials are approved based on
reports furnished by the Contractor, sanples will be retained by the
CGovernment for possible future testing should the material appear defective
during or after application.]

PART 3 EXECUTI ON

3.1 SURFACE PREPARATI ON

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

NOTE: Newly laid flexible and rigid pavenents
require aging prior to painting in order to obtain
satisfactory paint perfornmance. |If practicable, al
new pavenent surfaces should be at |east 30 days old
before applying paint. Wen earlier application of
paint is necessary because of operations

requi renents, the nmaxi mum period practicable should

be specified.
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O

Thoroughly cl ean surfaces to be nmarked before application of the pavenent
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marking material. Dust, dirt, and other granular surface deposits shall be
renoved by sweeping, blowing with conpressed air, rinsing with water or a
combi nation of these methods as required. Rubber deposits, surface

| ai tance, existing paint markings, and other coatings adhering to the
pavenent shall be conpletely renoved with scrapers, wre brushes,

sandbl asti ng, approved chem cals, or nechanical abrasion as directed.

Areas of ol d pavenent affected with oil or grease shall be scrubbed with
several applications of trisodium phosphate solution or other approved
detergent or degreaser, and rinsed thoroughly after each application.

After cleaning, oil-soaked areas shall be sealed with cut shellac to
prevent bl eedi ng through the new paint. Pavenent surfaces shall be all owed
to dry, when water is used for cleaning, prior to striping or marking.
Surfaces shall be recl eaned, when work has been stopped due to rain

.11 Pretreatment for Early Painting

EE R R R S I R R R O I R R R R O S R R I R I R R R R R R R

NOTE: For new rigid pavenents which require early
pai nting, the follow ng paragraph will be added.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

Where early painting is required on rigid pavenents, apply a pretreatnent
wi th an aqueous sol ution, containing 3 percent phosphoric acid and 2
percent zinc chloride, to prepared pavenent areas prior to painting.

1.2 Cl eani ng Exi sting Pavenent MarKkings

In general, markings shall not be placed over existing pavenent marking
patterns. Renpbve existing pavenent markings, which are in good condition
but interfere or conflict with the newy applied narking patterns.
Deteriorated or obscured markings that are not m sl eading or confusing or
interfere with the adhesion of the new marking material do not require
renoval . New preforned and thernopl asti c pavenent markings shall not be
appl i ed over existing preformed or thernoplastic markings. Wenever
grindi ng, scraping, sandblasting or other operations are perforned the work
nmust be conducted in such a manner that the finished pavenent surface is
not danmaged or left in a pattern that is misleading or confusing. Wen
these operations are conpl eted the paverment surface shall be blown off with
compressed air to renmove residue and debris resulting fromthe cleaning

wor k.

. 1.3 Cl eani ng Concrete Curing Conpounds

On new portland cement concrete pavenents, cleaning operations shall not
begin until a mnimum of 30 days after the placenment of concrete. Al new
concrete pavenents shall be cleaned by either sandbl asting or water

bl asting. Wen water blasting is perfornmed, thernoplastic and preforned
mar ki ngs shall be applied no sooner than 24 hours after the blasting has
been conpleted. The extent of the blasting work shall be to clean and
prepare the concrete surface as foll ows:

a. There is no visible evidence of curing conmpound on the peaks of the
textured concrete surface.

b. There are no heavy puddl ed deposits of curing conpound in the valleys
of the textured concrete surface.

c. Al remaining curing compound is intact; all |oose and flaking nateria
is removed.
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d. The peaks of the textured pavenment surface are rounded in profile and
free of sharp edges and irregularities.

e. The surface to be marked is dry.

.2 APPLI CATI ON

Al'l pavenent markings and patterns shall be placed as shown on the plans.
2.1 Pai nt

Pai nt shall be applied to clean, dry surfaces, and only when air and
pavenent tenperatures are above 5 degrees C 40 degrees F and |less than 35
degrees C 95 degrees F. Paint tenperature shall be maintained within these
same limts. New asphalt pavenent surfaces and new Portland concrete
cenment shall be allowed to cure for a period of not |ess than 30 days
before applications of paint. Paint shall be applied pneunmatically wth
approved equi pnent at rate of coverage specified . Provide guide |ines and
tenpl ates as necessary to control paint application. Special precautions
shal | be taken in marking numbers, letters, and synbols. Edges of markings
shal | be sharply outlined.

.2.1.1 Rat e of Application

a. Reflective Markings: Pigmented binder shall be applied evenly to the
paverment area to be coated at a rate of 2.9 plus or minus 0.5 square
neter/L 105 plus or minus 5 square feet/gallon. d ass spheres shall be
applied uniformy to the wet paint [on airfield pavenent at a rate of
1.0 8] [on road and street pavenent at a rate of 0.7 6] plus or mnus
0.06 kg 0.5 pounds of glass spheres per L gallon of paint.

b. Nonreflective Markings: Paint shall be applied evenly to the pavenent
surface to be coated at a rate of 2.9 plus or mnus 0.5 square neter/L
105 plus or minus 5 square feet/gallon

.2.1.2 Dryi ng

The maxi mum drying time requirements of the paint specifications will be
strictly enforced to prevent undue softening of bitunmen, and pickup,
di spl acenment, or discoloration by tires of traffic. |If there is a delay in

drying of the markings, painting operations shall be discontinued unti
cause of the slow drying is determ ned and corrected.

. 2.2 Ther nopl asti ¢ Conpounds

Ther nopl asti c pavenent markings shall be placed upon dry pavenent; surface
dry only will not be considered an acceptable condition. At the tine of
installation, the pavenment surface tenperature shall be a m nimumof 5
degrees C 40 degrees F and rising. Thernoplastics, as placed, shall be
free fromdirt or tint.

.2.2.1 Longi t udi nal Mar ki ngs
Al'l centerline, skipline, edgeline, and other |ongitudinal type markings
shall be applied with a nobile applicator. All special markings,

crosswal ks, stop bars, |egends, arrows, and simlar patterns shall be
pl aced with a portable applicator, using the extrusion nethod
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3.2.2.2 Pri mer

After surface preparation has been conpleted the asphalt and/or concrete
pavenent surface shall be prinmed. The priner shall be applied with spray
equi prent. Priner materials shall be allowed to "set-up" prior to applying
the thernoplastic conposition. The asphalt concrete prinmer shall be
allowed to dry to a tack-free condition, usually occurring in less than 10
m nutes. The Portland cenment concrete prinmer shall be allowed to dry in
accordance with the thernoplastic manufacturer's recomendati ons. To
shorten the curing tinme of the epoxy resins an infrared heating device my
be used on the concrete priner.

a. Asphalt Concrete Prinmer: Priner shall be applied to all asphalt
concrete pavenents at a wet filmthickness of 0.10 nmmr 0.005 inch, plus
or mnus 0.025 nm 0.001 inch (25-40 square neters/L 265-400 square
feet/gallon).

b. Portland Cenent Concrete Prinmer: Priner shall be applied to al
concrete pavenments (including concrete bridge decks) at a wet film
t hi ckness of between 1.0 to 1.3 mm 0.04 to 0.05 inch (30-40 square
neters/L 320-400 square feet/gallon).

3.2.2.3 Mar ki ngs

After the priner has "set-up", the thernoplastic shall be applied at
tenperatures no |ower than 190 degrees C 375 degrees F nor higher than 220
degrees C 425 degrees F at the point of deposition. Inmediately after
installation of the marking, drop-on glass spheres shall be nechanically
applied so that the spheres are held by and i nmbedded in the surface of the
nol ten nateri al

a. Extruded Markings: All extruded thernoplastic markings shall be
applied at the specified width and at a thickness of not less than 3.0
my 0.125 inch nor nore than 5.0 nm 0.190 inch

b. Sprayed Markings: Al sprayed thernoplastic markings shall be applied
at the specified width and the thicknesses designated in the contract
plans. |If the plans do not specify a thickness, centerline nmarkings
shall be applied at a wet thickness of 2.0 mr 0.090 inch, plus or mnus
0.10 mmr 0.005 inch, and edgeline narkings at a wet thickness of 1.5 mr
0.060 inch plus or mnus 0.10 mr 0.005 inch

c. Reflective dass Spheres: |Imediately follow ng application
refl ective gl ass spheres shall be dropped onto the nmolten thernoplastic
marking at the rate of 1 kg/2 square neters 1 pound/ 20 square feet of
compound.

3.2.3 Prefornmed Tape

The pavenent surface tenperature shall be a mininmumof 15 degrees C 60
degrees F and the anmbient tenperature shall be a mninumof 15 degrees C 60
degrees F and rising. The preforned narkings shall be placed in accordance
with the manufacturer's witten instructions.

3.2.4 Rai sed Reflective Markers
Prefabricated markers shall be aligned carefully at the required spacing

and permanently fixed in place by neans of epoxy resin adhesives. To
i nsure good bond, pavenent in areas where nmarkers will be set shall be
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t horoughly cl eaned by sandbl asti ng and use of conpressed air prior to
appl yi ng adhesi ve.

.2.5 Refl ecti ve Medi a

Application of reflective nedia shall immediately follow application of

pi gment ed binder. Drop-on application of glass spheres shall be
acconplished to insure that reflective nedia is evenly distributed at the
specified rate of coverage. Should there be malfunction of either paint
applicator or reflective nmedia dispenser, operations shall be discontinued
i mediately until deficiency is corrected.

.3 MARKI NG REMOVAL

Paverent marking, including plastic tape, shall be renmoved in the areas
shown on the drawi ngs. Renoval of marking shall be as conplete as possible
wi t hout damage to the surface. Aggregate shall not be exposed by the
renoval process. After the markings are renoved, the cl eaned pavenent
surfaces shall exhibit adequate texture for remarking as specified in

par agr aph SURFACE PREPARATI ON. Denpnstrate renoval of pavenent marking in
an area designated by the Contracting Officer. The denonstration area wll
become the standard for the remai nder of the work.

. 3.1 Equi pnent Operation

Equi prent shall be controlled and operated to renmove markings fromthe
pavenent surface, prevent dilution or renoval of binder from underlying
pavenent, and prevent em ssion of blue snoke from asphalt or tar surfaces.
. 3.2 Cl eanup and Waste Di sposa

The worksite shall be kept clean of debris and waste fromthe renova
operations. Ceanup shall imediately follow renpval operations in areas

subject to air traffic. Debris shall be disposed of at approved sites.

-- End of Section --
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