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NOTE: This gui de specification covers pavenent
mar ki ng requirenents for airfields, heliports, in
hangars, roads and Autonotive Parking areas by neans
of paint, raised pavenent nmarkers (RPM, preforned
tapes or plastics. |If curbs, obstructions, and

ot her appurtenant structures are included in the
work area, the same general requirenments apply, but
hand application with spray guns and manual bead

di spensers may be required. This guide
specification also covers renoval of existing
paverment marki ngs on roads and Autonotive Parking
areas. UFGS 32 01 11.51 covers renoval of rubber
and pavement markings on airfield pavenents.

Renmoval of raised pavenment markers or reflectors is
not covered in this section

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

This gui de specification includes tailoring options
for AIR FORCE, NASA, NAVY and ARMY. Selection or
desel ection of a tailoring option will include or
exclude that option in the section, but editing the
resulting section to fit the project is stil

required.
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NOTE: On the project draw ngs, show | ocation

wi dth, type, and col or of the paint, epoxy,

t her nopl astic, or preforned tape to be applied, and
rai sed pavenent markers (RPM to be used. Indicate
whet her pavenent marking nust be reflectorized or
non-reflectorized.

On the project drawi ngs, show the pavenent narkings
to be renmoved and the nini mum percentage of renoval
required.
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NOTE: Pavenent narkings are usually renoved by
hydro-bl asti ng. Few chenical nethods are effective,
except those specifically fornmulated for sone
specialty paints.

For Army and Air Force, sand or shot blasting may be
prohi bited by hi gher headquarters due to the
potential for residual foreign object danmage (FQOD)
material being |eft behind, or due to local air

pol lution regulati ons. Show on the draw ngs the
extent of pavenent to have markings renoved.
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NOTE: For Air Force applications, coordinate other
deviations fromthis guide specification with the
AFI MSC prior to advertising a request for bids.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

PART 1 GENERAL

1.1 UNI T PRI CES
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NOTE: Delete this paragraph when pavenent narKking
is included in a |lunp sum project.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

1.1.1 Measurement

1.1.1.1 Surface Preparation
The unit of nmeasurenent for surface preparation (cleaning) is the nunber of
square nmeters feet of pavenent surface prepared for marking and accepted by
the Contracting O ficer.

1.1.1.2 Pavenent Striping and Markings
The unit of neasurenent for pavenent markings is the nunber of square neters

feet of reflective and/or nonreflective striping or markings actually
compl eted and accepted by the Contracting O ficer
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1.1.3 Rai sed Pavenent Markers

The unit of measurement for raised pavenent markers is the number actually
pl aced as specified and approved by the Contracting Oficer

.1.1.4 Rermoval of Pavement Markings on Roads and Autonotive Parking Areas

The unit of neasurenent for renoval of pavenent nmarkings is the nunber of
square neters feet of pavenment markings renoved as specified and accepted
by the Contracting O ficer

.1.2 Payment

The quantities of surface preparation, pavenent striping or markings,

rai sed pavenent markers, and renoval of pavenent markings determnined as
specified in paragraph Measurenent, will be paid for at the contract unit
price. The paynent constitutes full conpensation for furnishing all |abor
materials, tools, equipnent, appliances, and doing all work involved in
preparing and marki ng the pavenents as shown on the drawi ngs. Renpbve and
replace any striping or markings which required reflective nedia, but are
pl aced without it, do not neet the stated mininumretro-reflective
requirenents, or with other defects, at no cost to the Governnent. Renopve
and repl ace striping or markings which do not conformto the required
physi cal characteristics, alignment or |ocation required at no cost to the
Government.

2 REFERENCES

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
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) outside of
the Section's Reference Article to automatically

pl ace the reference in the Reference Article. Also
use the Reference Wzard' s Check Reference feature
to update the issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

AMVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON CFFI Cl ALS

(AASHTO)
AASHTO M 247 (2013) Standard Specification for d ass
Beads Used in Pavenment Markings
AASHTO M 248 (1991; R 2012) Standard Specification for
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AASHTO M 249

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

Ready- M xed Wiite and Yellow Traffic Paints

(2012; R2016) Standard Specification for
White and Yell ow Refl ective Thernopl astic
Striping Material (Solid Forn)

ASTM | NTERNATI ONAL ( ASTM

D1652

D2074

D2240

D2621

D2697

D3335

D3718

D3924

D3960

D4060

D4061

D4280

D4383

D4505

(2011; E 2012) Standard Test Method for
Epoxy Content of Epoxy Resins

(2007; R2013) Standard Test Methods for
Total, Primary, Secondary, and Tertiary
Am ne Val ues of Fatty Am nes by

Al ternative |ndicator Method

(2015; E 2017) Standard Test Method for
Rubber Property - Duroneter Hardness

(1987; R 2016) Standard Test Method for
Infrared Identification of Vehicle Solids
from Sol vent - Reduci bl e Pai nts

(2003; R 2014) Vol une Nonvol atile Matter
in Clear or Pignented Coatings

(1985a; R 2014) Low Concentrations of
Lead, Cadmium and Cobalt in Paint by
At omi ¢ Absorption Spectroscopy

(1985a; R 2015) Low Concentrations of
Chromiumin Paint by Atomi c Absorption
Spectroscopy

(2016) Standard Specification for

Envi ronment for Conditioning and Testing
Pai nt, Varnish, Lacquer, and Rel ated
Materials

(2005; R 2013) Determning Volatile
O gani ¢ Conpound (VOC) Content of Paints
and Rel ated Coati ngs

(2014) Abrasion Resistance of Organic
Coati ngs by the Taber Abraser

(2013) Standard Test Method for
Retrorefl ectance of Horizontal Coatings

(2012) Extended Life Type, Nonpl owabl e,
Rai sed, Retroreflective Pavement Markers

(2012) Standard Specification for
Pl owabl e, Rai sed Retroreflective Pavenent
Markers

(2012; R 2017) Standard Specification for
Preformed Retroflective Pavenent Marking
Tape for Extended Service Life
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D4541

D471

D476

D522/ D522M

D638

D6628

D695

D711

D7234

D823

E1347

E1710

E2177

E2302

G154

(2017) Standard Test Method for Pull-Of
Strength of Coatings Using Portable
Adhesi on Testers

(2016a) Standard Test Method for Rubber
Property - Effect of Liquids

(2015) Dry Pignentary Titani um Di oxi de
Pigments

(2014) Mandrel Bend Test of Attached
Organi ¢ Coati ngs

(2014) Standard Test Method for Tensile
Properties of Plastics

(2003; R 2015) Standard Specification for
Col or of Pavenent Marking Materials

(2010) Standard Test Method for
Conpressive Properties of Rigid Plastics

(2010; R 2015) No-Pick-Up Tine of Traffic
Paint

(2012) Standard Test Method for Pull-Of
Adhesion Strength of Coatings on Concrete
Using Portable Pull-Of Adhesion Testers

(2018) Standard Practices for Producing
Fil ms of Uniform Thickness of Paint,
Coatings, and Related Products on Test
Panels

(2006; R 2011) Col or and Col or Difference
Measurement by Tristinulus (Filter)
Colorimetry

(2011) Standard Test Method for
Measurenment of Retroreflective Pavenent
Marking Materials with CEN-Prescri bed
Geonetry Using a Portable
Retroreflectometer

(2011) Standard Test Method for Measuring
the Coefficient of Retroreflected

Lum nance (RL) of Pavenment Markings in a
Standard Condition of Wetness

(2003; R 2016) Standard Test Method for
Measur enent of the Lum nance Coefficient
Under Diffuse Illum nation of Pavenent
Marki ng Materials Using a Portable
Reflectometer

(2016) Standard Practice for Operating
Fl uorescent Light Apparatus for W
Exposure of Nonnetallic Materials
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| CRI

VP

VP

SAE AMS- STD- 595A

FAA AC 150/ 5370-10

| NTERNATI ONAL CONCRETE REPAI R | NSTI TUTE (I CRI)

03732 (1997) Sel ecting and Speci fying Concrete
Surface Preparation for Seal ers, Coatings,
and Pol yner Overl ays

MASTER PAI NTERS | NSTI TUTE (MPI)
32 (2012) Traffic Marking Paint, S. B
97 (2012) Traffic Marking Paint, Latex

SOCI ETY OF AUTOMOTI VE ENG NEERS | NTERNATI ONAL ( SAE)

Procurement

U S. FEDERAL AVI ATI ON ADM NI STRATI ON ( FAA)

Construction of Airports

U S. FEDERAL HI GHWAY ADM NI STRATI ON ( FHWA)

(2017) Colors used in CGovernnent

(2018; Rev H) Standard Specifications for

MUTCD (2015) Manual on Uniform Traffic Control

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

FS TT-B- 1325 (Rev D; Notice 1; Notice 2 2017) Beads
(A ass Spheres) Retro-Reflective (Metric)

FS TT-P-1952 (2015; Rev F) Paint, Traffic and Airfield
Mar ki ngs, Wat er bor ne

3 SUBMITTALS

kkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkk

NOTE: Review subnittal description (SD) definitions

in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project.

The @uide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,

with a "G" Generally, other submittal itens can be

reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal

is sufficiently inmportant or conplex in context of
t he project.

For submittals requiring Governnent approval on Arny

projects, a code of up to three characters within
the submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for

SECTION 32 17 23 Page 9



Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

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

*% *% *% *% *% *% *% *% *% *% *% *%%

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for information only or as

ot herwi se designated. Wen used, a designation following the "G
designation identifies the office that will review the subnmittal for the
Governnment. Submittals with an "S" are for inclusion in the Sustainability
eNot ebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY REPORTI NG
Submit the following in accordance with Section 01 33 00 SUBM TTAL
PROCEDURES:

SD- 03 Product Data
Surface Preparation Equi pnent List; ¢, | 11
Application Equi prent List; C[, [ 11

Exterior Surface Preparation

Safety Data Sheets; G, [___ 1]

Refl ective media for airfields; ¢, [____ 1]

Reflective nmedia for roads; C, [___ 1]

Waterborne Paint; G, [___ 1]

Sol ventborne Paint; C[, [___ 1]

Thernopl astic conpound; G, [ 1]

Rai sed Pavenent Markers Priners and Adhesives; ¢, [___ 1]

SD-06 Test Reports

Reflective Media for Airfields; ¢, [ 1]
Refl ective Media for Roads; G, [___ 1]
Waterborne Paint; ([, | 11
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Sol ventborne Paint; G, [ 1]

Hi gh Build Acrylic Coating (HBAO); C[, [__ 1]
Ther nopl astic Conpound; ¢, [ 1]
Rai sed Pavenent Markers Priners and Adhesives; ¢, [ 1]

Test Reports
SD-07 Certificates
Qalifications; ¢, [____ 1]
Reflective Media for Airfields
Refl ective Media for Roads
Wt er bor ne Pai nt
Sol vent bor ne Pai nt
Vol atile Organic Conpound, (VOO ; C[, [___ 1]
Ther nopl asti ¢ Conpound

SD- 08 Manufacturer's lnstructions

Waterborne Paint; G, | 11
Sol ventborne Paint; G, [ 1]
Ther mopl astic Compound; C[, [___ ]]

4  QUALI TY ASSURANCE
4.1 Regul at ory Requirenents

Submit certificate stating that the proposed pavenent narking paint neets
the Volatile Organic Conmpound, (VOC) regulations of the local Air Pollution
Control District having jurisdiction over the geographical area in which
the project is located. Subnit Safety Data Sheets for each product.

. 4.2 Qualifications

Submit docunentation certifying that pertinent personnel are qualified for
equi pnent operation and handling of applicable chem cals. The docunentation
shoul d i nclude experience on five projects of simlar size and scope with
references for all personnel

.4.3 Qualifications For Airfield Marking Personne

Submit docunentation of qualifications in resune format a mini num of [ 14]
[ ] days before pavenent marking work is to be perforned show ng
personnel who will be perform ng the work have experience working on
airfields, operating nobile self-powered narking, cleaning, and paint
renoval equi prent and perfornming these tasks. Include with resune a |i st
of references conplete with points of contact and tel ephone nunbers.
Provide certification for pavenent narking nmachi ne operator and Foreman
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denonstrating experience successfully conpleting a mninmumof two airfield
pavenment marking projects of sinmilar size and scope. Provide docunentation
denonstrating personnel have a nmininmumof [two] [three] [four] years of
experience operating simlar equiprment and performng the same or simlar
work in simlar environments, sinmlar in size and scope of the planned
project. The Contracting Oficer reserves the right to require additiona
proof of conpetency or to reject proposed personnel

1.5 DELI VERY AND STORAGE

Deliver paint materials, thernoplastic conpound naterials, and reflective
media in original sealed containers that plainly show the designated nane,
speci fication nunber, batch nunber, color, date of nmanufacture,

manuf acturer's directions, and nane of manufacturer

Provide storage facilities at the job site[, only in areas approved by the
Contracting Oficer,] for maintaining materials at tenperatures recommended
by the manufacturer. [Make available paint stored at the project site or
segregated at the source for sanpling not |less than 30 days prior to date
of required approval for use to allow sufficient time for testing. Notify
the Contracting O ficer when paint is available for sanmpling.]

1.6 PRQJECT/ SI TE CONDI Tl ONS
1.6.1 Envi ronnment al Requi renents

1.6.1.1 Weat her Limitations for Application

NOTE: |f energency nmarking at tenperatures from
m nus 1 degrees C 30 degrees F to 5 degrees C 40
degrees F is required, follow the requirenents of
Ai r Force Engineering Technical Letter (ETL) 97-16
"Pavenent Marki ng System for Low Tenperature
Applications."

Al l owabl e air and pavenent tenperature for
application varies with type of pavement marking
mat eri al and manufacturer.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Apply pavenent narkings to clean, dry surfaces, and unless otherw se
approved, only when the air and pavement surface tenperature is at least 3
degrees C 5 degrees F above the dew point and the air and pavenent
temperatures are within the linmts recommended by the pavement marking
manuf acturer. Allow pavenent surfaces to dry after water has been used for
cleaning or rainfall has occurred prior to striping or marking. Test the
pavenent surface for noisture before begi nning work each day and after

cl eaning. Do not commence marking until the pavenment is sufficiently dry
and t he pavenent condition has been approved by the Contracting Oficer
Empl oy the "plastic wap nethod" to test the pavenent for noisture as
specified in paragraph TESTI NG FOR MJ STURE.

1.6.1.2 Weat her Limtations for Renoval of Pavenent Markings on Roads and
Aut onoti ve Parki ng Areas

Pavement surface nmust be free of snow, ice, or slush; with a surface
tenperature of at |least 4 degrees C 40 degrees F and rising at the
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begi nni ng of operations, except those involving shot or sand blasting or
grinding. Cease operation during thunderstorms, or during rainfall, except
for waterblasting and renoval of previously applied chem cals. Cease

wat er bl asting where surface water accumul ation alters the effectiveness of
material renoval

.6.2 Traffic Controls

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

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

*% *% *% *% *% * *% *%%

Pl ace warning signs conform ng to MUTCI near the beginning of the worksite
and wel | ahead of the worksite for alerting approaching traffic from both
directions. Place small markers along newy painted |ines or freshly

pl aced rai sed markers to control traffic and prevent danmage to newy

pai nted surfaces or displacenent of raised pavenment markers. Mark painting
equi pment with [ arge warning signs indicating slow noving painting

equi prrent i n operation

When traffic nust be rerouted or controlled to acconplish the work, provide
necessary warning signs, flag persons, and rel ated equi prent for the safe
passage of vehicles.

.6.3 Airfield Traffic Control

Coordi nate performance of all work in the controlled zones of the airfield
with the Contracting Oficer and with the [Flight Operations Oficer or
Airfield Manager] [control tower]. Neither equi pnent nor personnel can use
any portion of the airfield without perm ssion of these officers unless the
runway is closed. Runways will be closed during the follow ng tines:

Day or Date Runway C osing Ti me|Runway Opening Tine I mportant Not es

L] L] (I L1

.6.4 Airfield Radi o Comnmuni cati on

No personnel or equipnent will be allowed in the controlled zones of the
airfield until radio contact has been nmade with the control tower and

perm ssion is granted by the control tower. A radio for this purpose [wll
be provided by the Governnent. The Contractor is responsible for the radio
and nust reinburse the Government for repair or replacenment of the radio if
it is lost, damaged, or destroyed] [is to be provided by the Contractor as
approved by the Contracting Officer]. Mintain contact with the contro
tower at all tinmes during work in vicinity of the airfield. Notify the
control tower when work is conpleted and all personnel, equipnent and

mat eri al s have been renoved fromall aircraft operating surfaces.

.6.5 Airfield Energency Landi ng and Takeof f
Ener genci es take precedence over all operations. Upon notification from
the control tower of an energency |anding or inmnent takeoff, stop al

operations imedi ately and evacuate all personnel and equi pnent to an area
not utilized for aircraft traffic which is at |least 75 m 250 feet measured
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perpendicular to and away fromthe near edge of the runway unl ess ot herw se
aut hori zed by the Contracting O ficer. Equi pment and chenicals or
detergents as well as excess water nust be able to be renoved fromthe work
area within 3 mnutes

1.6.6 Lighting

When ni ght operations are necessary, provide all necessary lighting and
equi prent. [Direct or shade lighting to prevent interference with
aircraft, the air traffic control tower, and other base operations.
Provide lighting and rel ated equi pnent capabl e of being renoved fromthe
runway within 15 mnutes of notification of an enmergency. N ght work nust
be coordinated with the Flight Operations Manager or Airfield Manager and
approved in advance by the Contracting Officer.] The Government reserves
the right to accept or reject night work on the day foll ow ng night
activities by the Contractor.

PART 2  PRODUCTS
2.1  EQUIPMENT
2.1.1 Surface Preparation and Pai nt Renopval

2.1.1.1 Surface Preparation and Paint Renoval Equi pnent for Airfield
Pavements

Prepare all airfield surfaces and renove paint fromairfield surfaces in
accordance with UFGS 32 01 11.51 Rubber and Paint Renoval From Airfield
Pavenments. Provide submittals in accordance with UFGS 32 01 11.51 Rubber
and Paint Renoval From Airfield Pavenents.

2.1.1.2 Surface Preparation Equi pment for Roads and Autonotive Parking Areas

Submit a surface preparation equiprment |ist by serial nunber, type, nodel,
and manufacturer. Include descriptive data indicating area of coverage per
pass, pressure adjustnment range, tank and flow capacities, and safety
precautions required for the equi pnent operation. Mbile equipnent nust
all ow for renoval of markings w thout danagi ng the pavenent surface or
joint sealant. Maintain machines, tools, and equi pment used in the
performance of the work in satisfactory operating condition

2.1.1.2.1 Sandbl asti ng Equi prment

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

NOTE: Del ete paragraph for Navy projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

Use nobi |l e sandbl asti ng equi pnent capabl e of producing a pressurized stream
of sand and air that effectively renoves paint fromthe surface wthout
filling voids with debris in asphalt or tar pavenents or renoving joint
sealants in Portland cement concrete pavenents. Include with the equi pment
and air conpressor, hoses, and nozzles of adequate size and capacity for
renoving paint. Equip the conpressor with traps and coal escing filters
that maintain the conpressed air free of oil and water

2.1.1.2.2 Wat er bl asti ng Equi pnent

Use nobil e wat erbl asting equi prent capabl e of producing a pressurized
stream of water that effectively renpves paint fromthe pavenent surface
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wi t hout significantly damagi ng the pavenent. Provide equi pnent, tools, and
machi nery which are safe and in good working order at all tines.

2.1.1.2.3 Shot bl asti ng Equi prent

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Del ete paragraph for Air Force, Arny, and
Navy airfield projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

Use nobile self propelled shothblasting equi pnment capabl e of produci ng an
adj ustabl e depth of paint renoval and of propelling abrasive particles at
hi gh velocities on the paint for effective renoval. Ensure each unit is
self cleaning and self contained. Use equipment able to confine the
abrasive, any dust that is produced, and renoved paint and is capabl e of
recycling the abrasive for reuse.

2.1.1.2.4 Grinding or Scarifying Equi pment

Use equi prent capabl e of renoving surface contani nates, paint build-up, or
extraneous markings fromthe pavement surface wi thout |eaving any residue.
Clean the surface by hydro blast to renove surface contam nates and ash
after a weed torch is used to renove paint.

2.1.1.2.5 Chem cal Renpval Equi pnent

Use chem cal equi pnent capabl e of applying and renoving chemnicals and paint
fromthe pavenent surface, |eaving only non-toxic biodegradabl e residue
wi t hout scarring or other damage to the pavenent or joints and joint seals.

2.1.2 Appl i cation Equi pment

Submit application equipnent |ist appropriate for the nmaterial (s) to be
used. Include nmanufacturer's descriptive data and certification for the

pl anned use that indicates area of coverage per pass, pressure adjustnent
range, tank and flow capacities, and all safety precautions required for
operating and mai ntai ning the equi pnent. Provide and nmai ntai n nmachi nes,
tool s, and equi pnent used in the performance of the work in satisfactory
operating condition, or renove themfromthe work site. Provide nobile and
maneuver abl e applicati on equi pnent to the extent that straight lines can be
foll owed and normal curves can be made in a true arc.

2.1.2.1 Pai nt Application Equi prent

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: \Where pavenent nmarking is limted to small
street |egends and/or Autonotive Parking areas, use
t he paragraph entitled "Hand- Operated, Push-Type
Machines."

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provi de hand- operated push-type applicator nachine of a type commonly used
for application of water based paint or two-conponent, chenmically curing
pai nt, thernoplastic, or prefornmed tape, to pavenent surfaces for snall
mar ki ng projects, such as | egends and cross-wal ks, autonotive parking
areas, or surface painted signs. Provide applicator nachi ne equi pped with
the necessary tanks and spraying nozzl es capabl e of applying paint
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uniformy at coverage specified. Hand operated spray guns nay be used in
areas where push-type nachi nes cannot be used.

2.1.2.1.2 Sel f-Propell ed or Mobil e-Drawn Sprayi ng Machi nes

Provi de sel f-propelled or nobile-drawn spraying nmachine with suitable
arrangenents of atom zing nozzles and controls to obtain the specified
results. Provide nmachi ne having a speed during application capabl e of
applying the stripe widths indicated at the paint coverage rate specified
herein and of even uniformthickness with clear-cut edges.

2.1.2.1.2.1 Road WMar ki ng

Provi de equi pnent used for marking roads capable of placing the prescribed
number of lines at a single pass as solid lines, intermittent lines, or a
conbination of solid and internmittent |ines using a maxi mum of three
different colors of paint as specified.

2.1.2.1.2.2 Airfield Marking

Provi de self-propelled or nobile-drawn spraying nachine for applying the
paint for airfield pavenents with an arrangenment of atom zing nozzles
capabl e of applying the specified line width in a single pass. Provide
pai nt applicator with paint reservoirs or tanks of sufficient capacity and
sui tabl e gages to apply paint in accordance with requirenents specified.
Equi p tanks with suitable nmechanical agitators. Equip spray nechanismwth
qui ck-action val ves conveniently | ocated, and include necessary pressure
regul ators and gages in full view and reach of the operator. Install paint
strainers in paint supply lines to ensure freedomfromresidue and foreign
matter that may cause mal function of the spray guns. The paint applicator
must be readily adaptable for attachnment of a dispenser for the reflective
medi a approved for use.

2.1.2.1.2.3 Hand Appli cation

Provi de spray guns for hand application of paint in areas where the nobile
pai nt applicator cannot be used.

2.1.2.2 Ther nmopl astic Application Equi prent
2.1.2.2.1 Ther nopl astic Materi al

Apply thernoplastic material with equipnent that is capable of providing
continuous uniformity in the dinmensions and reflectorization of the marking.

2.1.2.2.2 Application Equi prent

a. Provide application equi prment capable of continuous m xing and
agitation of the material, with conveying parts which prevent
accunul ati on and cl oggi ng between the nain material reservoir and the
extrusion shoe or spray gun. Al parts of the equipnment which come
into contact with the material nust be easily accessible and exposed
for cleaning and mai ntenance. All nixing and conveying parts up to and
i ncludi ng the extrusion shoes and spray guns nust nmintain the nmaterial
at the required tenperature with heat-transfer oil or
el ectrical -el enent-controlled heat.

b. Provide application equipnment constructed to ensure continuous
uniformty in the dinensions of the stripe. Provide an applicator with
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a neans for cleanly cutting off stripe ends squarely and providing a
nmet hod of applying "skiplines." Provide equipnment capable of applying
varying widths of traffic markings.

Provi de nobil e and maneuverabl e application equi prment all ow ng strai ght
lines to be followed and nornmal curves to be made in a true arc.
Provi de equi pnent used for the placenent of thernoplastic pavenent
mar ki ngs of two general types: nobile applicator and portable

applicator.

Equi p the applicator with a pressurized or drop-on type bead di spenser
capabl e of uniformy dispensing reflective glass spheres at controll ed
rates of flow. The bead dispenser nust operate autonatically to begin
flow prior to the flow of binder to assure that the stripis fully
reflectorized.

2.1.2.2.3 Mobi | e Application Equi pment

Provide a truck-nounted, self-contained pavenent marki ng machine that is
capabl e of hot applying thernoplastic by either the extrusion or spray
method.

a.

Equip the unit to apply the thernoplastic marking nmaterial at
tenperatures according to the manufacturer's instructions, at w dths
varying from75 to 300 mnm 3 to 12 inches, with an automatic pressurized
or drop-on bead dispensing system capable of operating continuously,
and of installing a nminimmof 6 Iineal km 20,000 lineal feet of

I ongi tudi nal markings in an 8-hour day.

Equip the nmobile unit with a nelting kettle which holds a nini mum of
2.7 netric tons 6000 pounds of nolten thernoplastic nmaterial; capable
of heating the thernmoplastic conposition to tenperatures as reconmended
by the manufacturer. Use a thernostatically controlled heat transfer
liquid. Heating of the conposition by direct flame is not all owed.

Ol and material tenperature gauges nust be visible at both ends of the
kettle.

Equi p mobile units for application of extruded markings with a mnini mum
of two extrusion shoes; |ocated one on each side of the truck, capable
of marking simultaneous edge line and centerline stripes; each being a
closed, oil-jacketed unit; holding the nolten thernoplastic at a
tenperature as reconmended by the manufacturer; and capable of
extruding a line of 75 to 200 nm3 to 8 inches in width; and at a

t hi ckness of not less than 3 mm 0.120 i nch nor nore than 5.0 nm 0. 190

i nch, of generally uniformcross section

Equi p nobile units for application of spray markings with a spray gun
system capabl e of marking sinultaneous edgeline and centerline

stripes. Surround (jacket) the spray systemwi th heating oil to

mai ntain the nolten thernoplastic at a tenperature of 191 to 218
degrees C 375 to 425 degrees F, capable of spraying a stripe of 75 to
305 M 3 to 12 inches in width, and in thicknesses varying from1.52 mm
0.060 inch to 2.49 nmm 0.098 inch, of generally uniformcross section

Equip the nmobile unit with an electronic progranmable |line pattern
control system capable of applying skip or solid lines in any
sequence, through any and all of the extrusion shoes, or the spray
guns, and in programable cycle lengths. |In addition, equip the nmobile
unit with an automatic counting nechani sm capabl e of recording the
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2.

2.

nunber of lineal nmeters feet of thernoplastic markings applied to the
paverment surface with an accuracy of 0.5 percent.

1.2.2.4 Port abl e Application Equi pnent

Provi de portabl e hand-operated equi pnent, specifically designed for placing
speci al markings such as crosswal ks, stop bars, |egends, arrows, and short

| engt hs of |ane, edge and centerlines; and capable of applying

t her mopl asti ¢ pavenment markings by the extrusion nmethod. Equip the
portable applicator with all the necessary conponents, including a
material s storage reservoir, bead di spenser, extrusion shoe, and heating
accessories, capable of holding the nolten thernoplastic at the tenperature
recomended by the manufacturer, and of extruding a line of 75 to 305 mm 3
to 12 inches in width, and in thickness of not less than 3 mmnor nore than
5 nm 0. 120 inch nor nore than 0.190 i nch and of generally uniformcross
section.

.1.2.3 Refl ective Medi a Di spenser

Attach the di spenser for applying the reflective nmedia to the [paint]
[thernopl astic] dispenser and designed to operate automatically and

simul taneously with the applicator through the sanme control mechanism The
bead applicator nust be capabl e of adjustnent and designed to provide
uniformflow of reflective nmedia over the full length and width of the
stripe at the rate of coverage specified in paragraph APPLI CATI ON.

.1.2.4 Preformed Tape Application Equi prent

Provi de and use nechani cal application equipnent for the placenent of
preformed marking tape which is a nobile pavenent narking nmachine
specifically designed for use in applying pressure-sensitive pavenent
mar ki ng tape of varying widths. Equip the applicator with rollers, or
ot her suitable conpaction device to provide initial adhesion of the
material with the pavenent surface. Use additional tools and devices as
needed to properly seat the applied naterial as recommended by the
manufacturer.

2 MATERIALS

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: For Navy and NASA projects, refer to the MP
Manual for recomendati ons on uses and application
rates of paints and select paint systens for the
project in accordance with the MPI Architectural
Pai nting Decision Tree avail able on the Wole
Bui | di ng Design CGuide. Use this interactive paint
system for the project. The MPI Decision Tree
identifies paint systems for each interior and
exterior coated surface in "Normal" or "Aggressive
environnental conditions and lists the applicable
pai nt systenms in descendi ng order of performance.
The paint systemat the top of each substrate Ii st
i ndi cates the highest perform ng acceptable coating
system.

NOTE: Volatile Organic Content (VOC) of pavenent
mar ki ngs used nust conformto state and | oca
regul ations. The EPA's national volatile organic
conpound em ssi on standards defines pavenent
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mar ki ngs as either "Traffic Marki ng Coating" or
"Zone Marking Coating". VOC content of traffic
mar ki ng coati ngs may not exceed 150 grans per

liter. VOC content of zone marking coatings many
not exceed 450 grans per liter. Zone marking
coatings can only be sold in containers with a
volunme of five gallons or less. Most states foll ow
the EPA requirements. Sonme states and localities
have nore stringent requirenents.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

[ Use wat erborne or nethacrylate paint for airfield markings.] [Use

[wat erborne paint] [epoxy paint] [thernoplastic] [high build acrylic]

[rai sed paverment markers] [preforned tape] for roads.] [Use
non-reflectorized waterborne [or sol ventborne] paint for autonotive parking
areas.] The maxi num al | owabl e VOC content of pavenment markings is [150]

[ ] grans per liter. Color of nmarkings are indicated on the draw ngs
and nust conformto ASTM D6628 for roads and autonotive parking areas and
SAE AMS- STD-595A for airfields. Provide materials conformng to the

requi renents specified herein.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: For NAVFAC LANT projects only. Wen the use
of pavenent narking naterials (epoxy, thernoplastic,
and preformed) which performbetter than paint is
desired for new pavenment in Virginia and North
Carolina, contact NAVFAC LANT for sanple section

When applied to paverments with high daily vehicul ar
traffic, Hygh Build Acrylic Coating (HBAC) perforns
simlar to epoxy, thernoplastic, and preforned.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkk *kkkkk

.2.1 Wat er bor ne Pai nt

NOTE: Airfields, roads, and Autonotive Parking areas
shoul d typically be marked using waterborne paint.
On | ow vol ue roads, waterborne paints have been
known to provide service lives of up to 2 years. On
hi gher vol une roads the service |life may be reduced
to 6 to 12 nonths. Waterborne paint can be used to
restripe over existing waterborne, solventborne,

net hacryl ate, epoxy paints, thernoplastic conpounds,
and high-build acrylic.

Specify TT-P-1952 for Air Force and Arny projects.
Specify MPI 97 for Navy and NASA projects.

TT-P-1952 covers three types of | ow VCC,
ready- mi xed, one-conponent, 100 percent acrylic
wat erborne airfield and traffic nmarking paints.
Type | - For normal weather conditions

Type Il - For use under adverse conditions (faster

drying for high hunmidity environments). Not for use
at the greater thickness required for Type |V beads.
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Type |11 - For use under nornmal weat her conditions
where higher durability and greater adhesion to

gl ass beads is desired. Applied at a thicker wet
fil mthickness than Type | or 11.

A list of approved products conforming to MPl 97 is
| ocated on the Master Painters Institute website.

Most wat er borne paints can be applied at
tenperatures down to 10 degrees C 50 degrees F
However, waterborne paints fornulated to be applied
at tenperatures down to approximately 2 degrees C 35
degrees F are avail abl e.

*kkkkkkkkk

*kkk
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[FS TT-P-1952, Type [I or I1] [I11]][MPI 97].

2.2.2

Sol vent bor ne Pai nt

*kkk
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NOTE: The use of sol ventborne paint may be warranted
in cool, humd environnments, because in such
environnents, application restrictions are not as
critical as with waterborne paints. Solventborne
paint is sold in snall containers and should only be
used for marking areas where hand- operat ed,
push-type application equi pment is used, such as

Aut onptive Parking lots. Sol ventborne paint cannot
be used to restripe over existing waterborne paint.
Sol vent borne paint can be used to restripe over

exi sting sol ventborne, nethacrylate, epoxy paints,

t her nopl asti ¢ conpounds, and high-build acrylic. Do
not specify solventborne paint for Air Force

proj ects.

This paint typically contains VOCs exceedi ng 150
grans/liter. However, |ow VOC sol ventborne paints
are al so avail abl e.

Sol vent borne paints can be applied at tenperatures
down to 3 degrees C 35 degrees F, but the solvents
they contain will cause asphaltic pavenents to bl eed
t hrough the paint, especially in cases where the
asphalt is less than 30 days old, or is otherw se
not conpletely cured.

Speci fy AASHTO M 248 for Air Force and Arny projects.
Specify MPI 32 for Navy and NASA projects.

AASHTO M 248 covers three types of sol vent borne
(al kyd resin) type traffic marking paint.

Type S - Slow drying paint (1 hr or nore)

Type N - Internediate drying paint (15 to 30 mn)

Type F Fast drying paint (3 to 6 min)

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkhkhkhhkkhkkkk *kkkkk
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[ AASHTO M 248] [ MPI 32] .

2.2.3 Met hacryl at e Pai nt

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Met hacryl ate paint may potentially be used to
mark airfields where cold weather nay not allow the
use of waterborne paint. Methacrylate paint cannot
be pl aced over marki ngs made from other materials.

FAA AC 150-5370-10, Item P-620.2, Methacrylate
mar ki ng paint is a two-conponent, |ow volatile
organi ¢ conpound (VOC) airfield and roadway marki ng
pai nt suitable for use on Portland Cement concrete,
bi tum nous pavenents, and plain or vitrified brick
traffic-bearing surfaces at tenperatures down to -1
degrees C 30 degrees F.

*% *% *% *% *% *% *% *% *% *% *%%

Formul ate nethacryl ate paint to neet the requirements of FAA AC 150/5370- 10,
Item P-620.2, Methacryl ate.

2.2. 4 Epoxy Pai nt

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Epoxy pavenent narkings are a durabl e,

t wo- conponent systemwith exceptional durability on
asphalt and concrete surfaces alike. On lowto
medi um vol une hi ghways, epoxi es have been known to
provi de service lives in excess of four years.
Epoxi es often take nmuch longer to dry than other
materials. Epoxies also cannot be placed over
mar ki ngs made fromother materials. Epoxy can be
appl i ed over existing epoxy marki ngs once. After a
second application, the old nmaterial nust be
removed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

2.2.4.1 Formulation

Epoxy pavenent marking material will be a two conponent, 100 percent
solids, material formulated to provide sinple volunmetric mxing ratio of
two vol unes of conponent A and one vol une of conponent B unl ess ot herw se
recomrended by the manufacturer

2.2.4.2 Composition

The conponent A of both white and yellow nmust be within the foll ow ng
limits:

TABLE |

White Yellow

Pigments M ni mum 18 percent by wei ght 21-27 percent by weight
Ti tani um Di oxi de (ASTM D476, Type

Ir)
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TABLE |

White Yellow

Epoxy Resin 75- 82 percent 73-79 percent

The epoxy resin nust be free of |ead, cadm um nercury, hexaval ent chrom um
and other toxic heavy netals as defined by the Environmental Protection
Agency. Submit a manufacturer's certification of conpliance with this
requirement.

.2.4.3 Epoxi de Val ue

Det erm ne epoxi de epoxy nunber of the epoxy resin in accordance with
ASTM D1652 for white and yel |l ow conponent A on pignent free basis. The
epoxi de number must be within plus or nminus 50 of the published

manuf acturer's standard.

.2.4.4 Total Am ne Val ue

Det erm ne the am ne nunber on the curing agent (conponent B) in accordance
with  ASTM D2074. The ami ne nunber nust be within plus or nminus 50 of the
publ i shed manufacturer's standard.

.2.4.5 Toxicity

Upon heating to application tenperature, the material nmust not produce
fumes which are toxic or injurious to persons or property.

.2.4.6 Dayl i ght Directional Reflectance

Directional reflectance of white and yell ow paint (w thout glass beads) in
accordance with ASTM E1347: Wiite 84 percent Yellow 55 percent.

.2.4.7 Laboratory Drying Tine

The epoxy pavenent marki ng material nust have a nmaxi mum no-pick-up tine of
30 minutes when tested in accordance with ASTM D711.

.2.4.8 Curing

The epoxy material nust be capable of fully curing under a constant surface
tenperature of 7 Degrees C 45 Degrees F or above.

.2.4.9 Adhesi on to Concrete

The catal yzed epoxy pavenent marking material nust have a high degree of
adhesion to the specified concrete surface (100 percent concrete failure)
when tested according to ASTM D7234. The concrete substrate nust have a

m ni mum conpressive strength of 27.5 MPa 4,000 psi. Condition prepared
specinens at a tenperature of 23.9 plus or minus 1.1 Degrees C 75 plus or
mnus 2 Degrees F for a mininmumof 24 hours and a maxi num of 72 hours prior
to performance of the test.
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2.2.4.10 Hardness

Epoxy pavenent marking materials nmust have a Shore D Hardness between 75
and 100 when tested in accordance with ASTM D2240. Cure the sanples at
23.9 plus or mnus 1.1 Degrees C 75 plus or mnus 2 Degrees F for a mnimum
of 72 hours and a nmaxi num of 96 hours prior to performng the tests.

2.2.4.11 Abr asi on Resi st ance

The wear index for a catalyzed sanple nust not exceed 82 when tested in
accordance with ASTM D4060 using a 1000 gram | oad, CS-17 wheels and a test
duration of 1000 cycles. Run the test on cured sanples of naterial which
have been applied at a filmthickness of 15 plus or minus 0.5 mls to code
S-16 stainless steel plates. Cure the sanples at 23.9 plus or minus 1.1
Degrees C 75 plus or nminus 2 Degrees F for a mninumof 48 hours prior to
performng the tests.

2.2.4.12 Tensile Strength

Epoxy pavenent marking materials nmust have a tensile strength of at |east
41,370 kPA 6,000 psi when tested in accordance with ASTM D638. Cast the
Type |1V specinmens in a suitable nold and pull at the rate of 6 nm 1/4 inch
per mnute using a suitable dynam c testing nmachine. Cure the sanples at
23.9 plus or mnus 1.1 Degrees C 75 plus or mnus 2 Degrees F for a mnimum
of 12 hours and a nmaxi num of 48 hours prior to performng the tests.

2.2.4.13 Conpressive Strength

Cat al yzed epoxy pavenent marki ng materials nust have a conpressive strength
of at |east 82,700 kPA 12,000 psi when tested in accordance with ASTM D695.
Condition the cast sanple at 23.9 plus or mnus 1.1 Degrees C 75 plus or
mnus 2 Degrees F for a mininmumof 12 hours and a maxi num of 48 hours prior
to performng the tests. The rate of conpression of these sanples rust not
exceed 6 mMm 1/4 inch per mnute.

2.2.5 Ther nopl asti ¢ Conpound

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Thernmopl asti c pavenent markings are durable
mar ki ngs used for nmarki ng roadways. Thernmopl astic
pavenent marki ngs should not be used on airfield
runways. Thernopl astic marki ngs have interm xed
beads in the material and a top dressing of beads is
appl i ed during placenent.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

2.2.5.1 Conposi tion Requirenents

Ther nopl asti ¢ conpound nust conformto AASHTO M 249. Fornul ate the binder
conponent as an al kyd resin.

2.2.5.2 Primer

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: A priner is not required for thernoplastic

pl aced on new asphalt pavenent. A prinmer should be
speci fied when thernoplastic will be applied to

exi sting asphalt pavements or concrete pavenents.

*% *% *% *% *% *% *% *% *%%
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a. Asphalt concrete primer: Provide thernosetting adhesive prinmer with a
solids content of pignent reinforced synthetic rubber and synthetic
pl astic resin dissolved or dispersed in a volatile organic solvent for
asphaltic concrete pavenents. The solids content nust not be | ess than
10 percent by weight at 21 degrees C 70 degrees F and 60 percent
relative humdity. A wet filmthickness of 0.13 nm 0.005 inch, plus or
m nus 0.03 mm 0.001 inch, nust dry to a tack-free condition in |ess
than 5 m nutes.

b. Portland cenent concrete priner: Provide an epoxy resin primer for
Portl and cenent concrete pavenents, of the type recomended by the
manuf acturer of the thernoplastic conposition.

2.2.6 H gh Build Acrylic Coating (HBAC)

*% *% *% *% *% *% *% *% *% *% *% *% *%

NOTE: High Build Acrylic Coating (HBAC): Wen
applied to pavenents with high daily vehicul ar
traffic counts, HBAC performs similar to epoxy,
t her nopl astic, and prefornmed material s.

HBAC is suitable for reflective and nonreflective
use and can be applied at approximately twi ce the

t hi ckness of conventional marking paints. The paint
produces uprai sed markings and is appropriate for
use in marking crosswal ks, stop | egends, railroad
crossings, lettering, centerlines, skip lines, and
edge lines. HBAC at a thickness beyond that of
conventional marking paints is not intended for use
on pavenents w th snowpl ow use. However,
application at standard thickness, per MPI, is
accept abl e on surfaces enpl oyi ng snowpl ows.

Consi der either HBAC or thernoplastic narkings to
reduce mai ntenance costs in desert areas, where

pai nted marki ngs are susceptible to a "sandbl asti ng"
ef fect during high w nds.
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Formul ate High Build Acrylic Coating (HBAC) to neet the requirenments of
Table 11.

TABLE || - REQUI REMENTS FOR HI GH BUI LD ACRYLI C CQATI NGS ( HBAC)
TEST M NI MUM REQUI REMENT ( AND MAXI MUM WHERE
INDICATED)
Resin System (ASTM D2621) WAt er borne 100 percent Acrylic
Percent Vol unme Solids (ASTM D2697) 58 percent
Vol atil e Organic Conmpound, max. ( 150 g/l 1.25 I bs/ga
ASTM D3960)

SECTION 32 17 23 Page 24



TABLE || -

REQUI REMENTS FOR HI GH BUI LD ACRYLI C COATI NGS ( HBAC)

TEST

M NI MUM REQUI REMENT ( AND MAXI MUM WHERE
INDICATED)

Wiite (SAE AMS- STD-595A) 37925

Yel | ow (SAE AMS- STD- 595A) 33538

Shore D Hardness (ASTM D2240) 45

1/8 inch Mandrel Bend at 5 nmils Dry No vi sual defects at bend (Conditions

Fi | m Thi ckness (DFT, one-week cure (
ASTM D522/ D522M  Met hod B)

at ASTM D3924)

Adhesion to Concrete and Asphaltic
Pavement s (ASTM D4541)

0.97 MPa 140 psi or 100 percent
cohesive failure in pavenent

Accel er at ed Weat hering, Yellow, 2500
Hours WV Exposure ( ASTM Gl54: see note
1)

Max. color loss to 33655 (
SAE AMS- STD- 595A)

Wat er Absorption at 168 Hours | nmersion
Tap Water (ASTM D471)

9.0 percent nax. weight increase
(conditions at ASTM D3924)

Application at 1650 microns 65 mls
Wet, One Coat, One-week Cure, (see note
2)

No vi sual cracking or curling
(conditions at ASTM D3924)

No Pick-Up at 630 microns 25 mls (
ASTM D711)

Wet 10 minutes nax.

Lead (ASTM D3335)

0. 06 percent nmax.

Cadmi um (ASTM D3335)

0.06 percent max.

Chr om um ( ASTM D3718)

0. 00 percent

Notes:
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TABLE || - REQUI REMENTS FOR HI GH BUI LD ACRYLI C COATI NGS ( HBAC)

TEST M NI MUM REQUI REMENT ( AND MAXI MUM WHERE

INDICATED)

mcrons 10 mils plus or minus 2 mls DFT over a suitably sized, clean al um num
substrate (ASTM D823), and cure for a mnimum of 48 hours: prepare four

i ndi vi dual yell ow sanpl es. Expose three sanples to continuous Utraviolet (W)
Iight for 2500 hours, wi thout cycles condensation, in accordance to ASTM Gl154:
use UWWA-340 lanmps in the testing apparatus. Follow ng exposure, conpare the
three exposed sanples to the "one" non-exposed sanpl e using SAE AMS- STD- 595A
colors 33538 and 33655 as visual references: eval uate exposed sanpl es for degree
of visual color loss. Yellow paint is rated as passing if each exposed sanpl e
appears equival ent to the non-exposed sanple, and in addition, displays color

| o0ss no greater than SAE AMS- STD-595A col or 33655.

(1) Properly mx and apply yellow paint at 250 mcrons plus or mnus 50

t hi ckness of 1625 m crons 65 mls, apply a rectangular nold with inner dinensions
of 7.6 cmby 25.5 cm3 in by 10 in to a clean alum num sanpl e approxi mtely sized
at 15 cmby 30 cmby 0.30 cm6 in by 12 in by 1/8 in. Do not renove the tape's
plastic backing. Mx and apply excess paint into nold. Renpbve excess paint, by
squeegee or other appropriate draw down technique, to a uniformthickness equal
to the tape's height. Perform paint application and draw down within a period of
no nore than 60 seconds. Approxinmately one to two minutes followi ng the draw
down, renove tape fromsanple and allow coating to cure for a mnimum period of
one week ASTM D3924. Using a micrometer or other appropriate device, neasure
cured coating thickness (less sanple thickness) to confirmresulting coating
application was at or above 950 microns 38 mils DFT. Inspect coating for visual
signs of cracking and curling. Follow ng a one week cure, the coating is rated
as passing if applied greater than 950 microns 38 mils DFT and visually free of
both cracki ng and curling.

(2) Usi ng doubl e-stick, foam nounting tape (or equal) with a nom nal

2.

2.

2.7 Pref ormed Tape

Provi de adherent reflectorized strip preforned tape in accordance with

ASTM D4505 Retroreflectivity Level Il, Cass 1, 2 or 3, Skid Resistance
Level B.
2.8 Rai sed Pavenent Markers Priners and Adhesives

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Line marker segments having a 1 to 3 ratio of
stripe to gap are standard. Line segnents of 3 m 10
feet with gaps of 9 m30 feet are recomended. Wen
rai sed pavenent nmarkers are used in |lieu of

striping, make the |line marker segnents a 3 to 5
ratio of stripe to gap with line segnents of 5 m 15
feet with gaps of 8 m25 feet reconmended.

Nonpl owabl e, raised retroreflective pavenent markers
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are specified in ASTM D4280. Pl owabl e, raised
retroreflective pavenent markers are specified in
ASTM D4383.
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Use either nmetallic or nonnetallic markers of the button or prismatic
reflector type. Provide pernanent color narkers as specified for pavenent
mar ki ng, which retain the color and brightness under the action of

traffic. Provide button markers with a diameter of not |ess than 100 mm 4
i nches, spaced not nore than 12 m 40 feet apart on solid | ongitudina
lines. Make broken centerline marker spacing in segnents [of [ 11
[indicated] with gaps [of [ 1] [indicated] between segnents. Provide
button markers with rounded surfaces presenting a snooth contour to traffic
and not projecting nore than 19 nm 3/4 inch above | evel of pavenent.
Provi de [ nonpl owabl e] [pl owabl e] pavenent nmarkers and adhesi ve epoxy
conform ng to [ ASTM D4280] [ ASTM D4383].

2.2.9 Refl ective Media
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For Airfields Only: In accordance with Section 2872
(b) of the 2018 National Defense Authorization Act
the Secretary of the Air Force has subnmitted a
certification to the congressional defense

conm ttees that states whenever a proposed contract
for airfield pavenent narkings includes the use of
Type | and Type Il glass beads, the assessnent of
the life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight; therefore Type |I gl ass beads
or any glass beads with a 1.6 refractive index or

| ess may be used on the airfield provided the life
cycle costs are assessed as stated above.

NOTE: When selecting retro-reflective media using
TT-B-1325, refer to the following for the intended
uses.

TT-B-1325, Beads (d ass Spheres) Retroreflective

Type |, Gradation A, coarse - |lowindex recycled
gl ass beads for drop-on applications are intended
for marking highways and any airfield markings.

In accordance with Section 2872 of the 2018
Nat i onal Defense Authorization Act and the Secretary
of the Air Force certification to the congressiona
defense conmmittees, this type of bead can be
utilized on airfield marki ngs provi ded assessnent of
the life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight has been perforned.

Type |, Gradation B, fine - |owindex glass beads

for premi xed paint are intended for marking
hi ghways, or for use in applying tenporary airport
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of airfield nmarkings. |In accordance with Section
2872 of the 2018 National Defense Authorization Act
and the Secretary of the Air Force certification to
t he congressi onal defense committees, this type of
bead can be utilized on airfield markings provided
assessnment of the life-cycle costs associated with
the use of such beads appropriately considers the
local site conditions, life-cycle cost naintenance,
envi ronnent al inpact, operational requirenents, and
the safety of flight has been perforned.

Type Il - NOT USED.

Type 111 - Hi gh index glass beads for drop-on
applications are intended for applications where
increased retroreflectivity is needed or where
life-cycle costs are | ess than other bead types.

Type |V Gradation A - Large coarse, direct-nelt,

| owi ndex gl ass beads for drop-on applications are

i ntended for highways and all airfield narkings (the
wet filmthickness of paint rmust be increased to
properly bind these beads to the pavenent). In
accordance with Section 2872 of the 2018 Nati ona

Def ense Authorization Act and the Secretary of the
Air Force certification to the congressional defense
conmittees, this type of bead can be utilized on
airfield markings provided assessnment of the
life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,

envi ronnental inpact, operational requirenents, and
the safety of flight has been perforned.

Type |V Gradation B - Medium coarse, direct-nelt,

| ow i ndex gl ass beads for drop-on applications are

i ntended for highways and all airfield markings (the
wet filmthickness of paint rmust be increased to
properly bind these beads to the pavenment). In
accordance with Section 2872 of the 2018 Nati ona

Def ense Authorization Act and the Secretary of the
Air Force certification to the congressional defense
conmittees, this type of bead can be utilized on
airfield markings provided assessnment of the
life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight has been perforned.

NOTE: Type | or |1l glass beads can be used with
Type |, Type Il, or Type Ill paint. Type IV glass
beads can only be used with Type Il paint.

*% *% *% *% *% *% *% *% *% *% *%%

2.2.9.1 Refl ective Media for Airfields
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NOTE: The installation facility nanagenent group
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2.

(i.e. Director of Public Wrks, Base C vil Engineer,
etc.) determnes the type of beads used on DOD
airfields taking into consideration |ocal

conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight in the life cycle cost anal ysis
of the pavenent narKkings.
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FS TT-B-1325, [Type |, [Gadation A, ] Type IIl1,] [or] [Type IV, Gadation A
or BJ].

2.9.2 Refl ective Media for Roads
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NOTE: Refl ective nmedia for Air Force and Arny
projects must conformto TT-B-1325. Reflective
medi a for Navy and NASA projects nust conformto
AASHTO M 247.

Coordi nate type of beads w th pavenent narKkings
bei ng used.

Type | or 11l glass beads can be used with Type I,
Type Il, or Type Ill paint. Type IV glass beads can
only be used with Type Il paint.
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[FS TT-B-1325, [Type |, Gadation A] [or] [Type IV, Gadation A or B]] |
AASHTO M 247, Type 1].

PART 3 EXECUTI ON

3.

3.

1 EXAMINATION
1.1 Testing for Misture

Test the pavenent surface for noisture before begi nning pavenent narking
after each period of rainfall, fog, high humdity, or cleaning, or when the
anmbi ent tenperature has fallen bel ow the dew point. Do not conmence

mar king until the pavenent is sufficiently dry and the pavenent condition
has been approved by the Contracting Oficer or authorized representative.

Empl oy the "plastic wap nethod" to test the pavenent for noisture as
follows: Cover the pavenent with a 300 nmby 300 mm 12 inch by 12 inch
section of clear plastic wap and seal the edges with tape. After 15

m nutes, exam ne the plastic wap for any visible npisture accunul ation
inside the plastic. Do not begin marking operations until the test can be
performed with no visible noisture accunul ation inside the plastic wap.
Re-test surfaces when work has been stopped due to rain.

1.2 Surface Preparation Denpnstration

Prior to surface preparation, denonstrate the proposed procedures and

equi pnent. Prepare areas |arge enough to determ ne [cleanliness]]|[,

adhesi on of remaining coating] and rate of cleaning. [Performa
denonstration renoval of pavement nmarking in an area designated by the
Contracting Oficer.] [Approved denonstration area establishes the standard
for the remai nder of the work.]
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3.

3.

1.3 Test Stripe Denpnstration

Prior to paint application, denonstrate test stripe application within the
work area using the proposed materials and equi pnent. Apply separate test
stripes in each of the line widths and configurations required herein using
the proposed equi prent. Make the test stripes |long enough to deternine the
proper speed and operating pressures for the vehicle(s) and machi nery, but
not less than 15 m 50 feet |ong.

.1.4 Application Rate Denbnstration

During the Test Stripe Denonstration, denonstrate conpliance with the
application rates specified herein. Docunment the equi pnent speed and
operating pressures required to neet the specified rates in each
configuration of the equi pnent and provide a copy of the documentation to
the Contracting Oficer prior to proceeding with the work.

.1.5 Retrorefl ective Val ue Denpnstration
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NOTE: Delete paragraph if reflective markings are
not specified.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

After the test stripes have cured to a "no-track" condition, denobnstrate
compliance with the average retroreflective values specified herein. Take
a mninum of ten readings on each test stripe with a Retrorefl ectoneter
with a direct readout in millicandel as per square neter per | ux

(mcd/ n2/1x).  Performtesting in accordance with ASTM D4061, ASTM E1710,
ASTM E2177, and ASTM E2302

.1.6 Level of Performance Denpnstration

The Contracting Officer will be present at the application denbnstrations
to observe the results obtained and to validate the operating paraneters of
the vehicle(s) and equipnent. |f accepted by the Contracting O ficer, the
test stripe is the nmeasure of performance required for this project. Do
not proceed with the work until the denonstration results are satisfactory
to the Contracting O ficer

2 EXTERI OR SURFACE PREPARATI ON
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NOTE: Newly placed flexible and rigid pavenents
require aging prior to painting in order to obtain
satisfactory paint performance. |If practicable, al
new pavenent surfaces should be at |east 30 days
old. Al curing materials should be conpletely
renoved before application of marking materials.
When earlier application of paint is necessary
because of operations requirenments, the maxi num
peri od practicabl e should be specified, and the
initial application should be applied at half the
normal rate, with a follow up application after the
paverents has conpl eted curing.

Rubber and paint renmoval fromairfield pavenments
shoul d be specified in Section 32 01 11.51 RUBBER
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AND PAI NT REMOVAL FROM Al RFI ELD PAVEMENTS

When tested for adhesi on (ASTM D4541), a sound
mar ki ng pai nt nust exhibit greater than 0.97 MPa 140
psi adhesi on and/or produce 100 percent cohesive
failures within the pavenent.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Al'l ow new pavenent surfaces to cure for a period of not |ess than [30]
[ ] days before application of marking materials. Thoroughly clean
surfaces to be marked before application of the paint. Renove dust, dirt,
and ot her granul ar surface deposits by sweeping, blowi ng with conpressed
air, rinsing with water, or a conbination of these nethods as required.
Renove [rubber deposits,] [existing paint markings,] [residual curing
compounds,] and ot her coatings adhering to the pavenent by [water

bl asti ng] [ approved chemi cal renmoval nethod][ according to the renoval
requirenents and procedures outlined in Section 32 01 11.51].

a. For Portland Cenment Concrete pavenent, grinding, |light shot blasting,
or light scarification, to a resulting profile equal to ICRI 03732 CSP
2, CSP 3, and CSP 4, respectively, can be used in addition to water
bl asting on nost pavenments, to either renove existing coatings, or for
surface preparation

b. Do not use shot blasting on airfield pavenents due to the potential of
Foreign Cbject Danmage (FOD) to aircraft. Scrub affected areas, where
oil or grease is present on old pavenents to be marked, with severa
applications of trisodium phosphate solution or other approved
det ergent or degreaser and rinse thoroughly after each application
After cleaning oil-soaked areas, seal with shellac or priner
recomended by the nmanufacturer to prevent bl eeding through the new
paint. Do not conmence painting in any area until pavenent surfaces are
dry and cl ean

2.1 Early Painting of Rigid Pavenents

Pretreat rigid pavenents that require early painting with an aqueous
solution containing 3 percent phosphoric acid and 2 percent zinc chloride.
Apply the solution to the areas to be marked.

. 2.2 Early Painting of Asphalt Pavenents

For asphalt pavenment systens requiring painting application at |ess than 30
days, apply the paint and beads at half the normal application rate,
foll owed by a second application at the normal rate after 30 days.

.3  APPLICATION
Apply pavenent narkings to dry pavenents only.
.3.1 Paint

Apply paint with approved equi prment at rate of coverage specified herein.
Provi de gui delines and tenpl ates as necessary to control paint

application. Take special precautions in marking nunbers, letters, and
synbols. Manual ly paint nunbers, letters, and synbols. Sharply outline
all edges of markings. The maxinmumdrying tine requirements of the paint
specifications will be strictly enforced, to prevent undue softening of

bi tunen, and pickup, displacenent, or discoloration by tires of traffic. If
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there is a deficiency in drying of the markings, painting operations nust
cease until the cause of the slow drying is determnmi ned and correct ed.

3.3.1.1 Wat er bor ne Pai nt

3.3.1.1.1 Airfields
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NOTE: For Arny and Air Force projects, specify
paint conforming to TT-P-1952 and gl ass beads
conformng to TT-B-1325. Edit and retain Table IV
for reflectorized markings. Delete reference to MP
97.

TT-P-1952 Type | or Il paint should be applied at a
rate of 3.0 plus or minus 0.15 square nmeter per liter
121 plus or mnus 6 square feet per gallon for
reflectorized and non-reflectorized nmarkings. For
reflectorized markings, the application rate for
Type | (Gradation A) beads shoul d be 960 plus or
m nus 120 grans of gl ass spheres per liter 8 plus or
m nus 1 pounds of glass spheres per gallon. In
accordance with Section 2872 of the 2018 Nati ona
Def ense Authorization Act and the Secretary of the
Air Force certification to the congressional defense
conmittees, Type | beads can be utilized on airfield
mar ki ngs provi ded assessnent of the [ife-cycle costs
associ ated with the use of such beads appropriately
considers the local site conditions, life-cycle cost
mai nt enance, environnental inpact, operationa
requi renents, and the safety of flight has been
performed. The application rate for Type Il beads
shoul d be 1,200 plus or mnus 120 grans of gl ass
spheres per liter 10 plus or minus 1 pounds of gl ass
spheres per gallon.

TT-P-1952 Type Il paint should be applied at a rate
of 2.7 plus or nminus 0.20 square neter per liter 108
plus or minus 8 square feet per gallon for
non-reflectorized markings. For reflectorized
mar ki ngs, Type |1l paint should be applied at a rate
of 3 plus or minus 0.15 square neter per liter 121
plus or mnus 6 square feet per gallon for Type
(Gradation A) or Type Il beads, 1.9 plus or minus
0.30 square neter per liter 76 plus or minus 12
square feet per gallon for Type IV (G adation A)
beads and 2.4 plus or mnus 0.23 square neter per
liter 98 plus or minus 9 square feet per gallon for
Type |V (Gradation B) beads. 1In accordance with
Section 2872 of the 2018 National Defense

Aut hori zation Act and the Secretary of the Air Force
certification to the congressional defense
conmittees, Type | or |V beads can be utilized on
airfield marki ngs provi ded assessnent of the
life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,

envi ronnent al inpact, operational requirenents, and
the safety of flight has been perforned.
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Type | or 11l glass beads can be used with Type |
Type |1, or Type Ill paint. Type IV glass beads can
only be used with Type Il paint.

*% *% *% *% *% *% *% *%%

NOTE: For Navy and NASA projects, specify paint
conformng to MPl 97 and gl ass beads conformng to
TT-B-1325 and delete Table I11.

MPI 97 paint should be applied at a rate of 2.5 plus
or minus 0.10 square neter per liter 105 plus or
mnus 5 square feet per gallon for reflectorized and
non-refl ectorized marki ngs.
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For non-reflectorized [and reflectorized] markings, apply paint conformng
to [FS TT-P-1952 [Type | or Il at a rate of 3.0 plus or mnus 0.15 square
meter per liter 121 plus or mnus 6 square feet per gallon] [Type IIl at a
rate of 2.7 plus or mnus 0.20 square neter per liter 108 plus or minus 8
square feet per gallon]] [MPI 97 at a rate of 2.5 plus or minus 0.10 square
meter per liter 105 plus or minus 5 square feet per gallon].

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete first sentence in brackets for Air
Force and Arny projects. Delete second sentence in
brackets and Table Il for Navy and NASA projects.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[For reflectorized markings, apply FS TT-B-1325 beads at a rate of 834 plus
or minus 60 granms of glass spheres per liter 7 plus or nminus 0.5 pounds of
gl ass spheres per gallon.] [For reflectorized markings, apply paint and

gl ass spheres at the follow ng rates:]

TABLE |11
Bead Type Pai nt Type Pai nt Application Bead Application
Rate Rate
Type | (G adation Type |, 11, Il 3 plus or minus 0.15| 960 plus or m nus
A) Sqg MLiter 120 g/ Liter
Type 111 Type |, 11, Il 3 plus or mnus 0.15 1, 200 plus or
Sq MLiter m nus 120 g/ Liter
Type |1V (G adation Type 111 1.9 plus or mnus 960 plus or m nus
A) 0.30 Sq MLiter 120 g/ Liter
Type |1V (G adation Type 111 2.4 plus or mnus 960 plus or m nus
B) 0.23 Sq MlLiter 120 g/ Liter
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Bead Type Pai nt Type Pai nt Application Rate|Bead Application Rate
Type | (G adation Type |, 11, Il 121 plus or minus 6 8 plus or mnus 1
A) Sq Ft/Gallon Ib/gallon
Type 111 Type |, 11, Il 121 plus or minus 6 10 plus or minus 1
Sq Ft/Gallon Ib/gallon
Type 1V Type 111 76 plus or mnus 12 8 plus or mnus 1
(Gradation A Sq Ft/Gallon Ib/gallon
Type 1V Type 111 98 plus or mnus 9 Sg 8 plus or mnus 1
(G adation B) Ft/Gallon Ib/gallon

3.3.1.1.2 Roads
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NOTE: Use TT-B-1325 Type | (Gradation A) beads for
Air Force and Arny projects. Use AASHTO M 247 Type
1 beads for Navy and NASA projects.

*% *% *% *% *% *% *% *% *% *% *% *%%

Apply paint at a rate of 2.6 plus or mnus 0.1 square meter per liter 105
plus or minus 5 square feet per gallon. Apply [FS TT-B-1325 Type
(Gradation A)] [AASHTO M 247 Type 1] beads at a rate of 834 plus or mnus
60 granms of gl ass spheres per liter 7 plus or mnus 0.5 pounds of glass
spheres per gall on.

3.3.1.2 Sol vent bor ne Pai nt

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use TT-B-1325 Type | (Gradation A) beads for
Air Force and Arny projects road or autonotive
parking areas. Use AASHTO M 247 Type 1 beads for
Navy and NASA projects on road or autonotive parking
areas. |n accordance with Section 2872 of the 2018
Nat i onal Defense Authorization Act and the Secretary
of the Air Force certification to the congressiona
defense conmmittees, Type | beads can be utilized on
airfield markings provided assessnment of the
life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight has been perforned.
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Apply paint at a mninumwet filmthickness of 0.381 nm 15 mls. Apply |
FS TT-B-1325 Type | (Gradation A)] [AASHTO M 247 Type 1] beads at a m ni mum

rate of 715 grans of gl ass spheres per liter 6 pounds of glass spheres per
gallon.

3.3.1.3 Met hacryl at e Pai nt

*% *% *% *% *% *% *% *% *% *% *% *% *%%

SECTION 32 17 23 Page 34



NOTE: | n accordance with Section 2872 of the 2018
Nat i onal Defense Authorization Act and the Secretary
of the Air Force certification to the congressiona
defense committees, Type | or Type |V beads can be
utilized on airfield markings provi ded assessnent of
the Iife-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,

envi ronnent al inpact, operational requirenents, and
the safety of flight has been perforned.

*% *% *% *% *% *% *% *% *% *%%

Apply paint evenly to the pavenent surface at a maximumrate of 1.1 square
meters per liter 45 square feet per gallon. Apply glass spheres conform ng

to FS TT-B-1325 uniformy to the wet paint on airfield pavenment. Use

either Type | (Gradation A), Type IIl, or Type IV (G adation A or B)

beads. Apply Type | (Gradation A) beads at a minimnumrate of 1.8 kil ograns

of glass spheres per liter 15 pounds of glass spheres per gallon. Apply

Type |11 beads at a minimumrate of 2.4 kilogranms of glass spheres per liter
20 pounds of gl ass spheres per gallon. Apply Type IV (Gadation A or B)
beads at a mininumrate of 1.8 kilograms of glass spheres per liter 16
pounds of gl ass spheres per gallon

3.3.1.4 Epoxy Pai nt
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NOTE: In accordance with Section 2872 of the 2018
Nat i onal Defense Authorization Act and the Secretary
of the Air Force certification to the congressiona
defense committees, Type | or Type |V beads can be
utilized on airfield markings provi ded assessnent of
the life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight has been perforned.
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Apply paint evenly to the pavenent surface at a wet filmthickness of 0.508
mm plus or minus 0.025 Nnm 20 mls plus or mnus 1 ml| to cover 2.0 plus or
m nus 0.1 square neters per liter 80 plus or mnus 4 square feet per gallon.
Apply gl ass spheres uniformly to the wet paint on road and street pavenent
at a rate of 834 plus or minus 60 grans of glass spheres per liter 7 plus
or minus 0.5 pounds of glass spheres per gallon

3.3.1.5 H gh Build Acrylic Coating

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: TT-B-1325 Type |1V beads nust be used with
HBAC paint due to the increased thickness to provide
initial retroreflectivity.

NOTE: The High Build Acrylic Coating (HBAC) can
require two or nore consecutive coats to neet the
specified rate of application when using an airless
spray gun. In accordance with Section 2872 of the
2018 National Defense Authorization Act and the
Secretary of the Air Force certification to the

SECTION 32 17 23 Page 35



congressi onal defense committees, Type | or Type IV
beads can be utilized on airfield nmarkings provided
assessment of the life-cycle costs associated with
the use of such beads appropriately considers the
local site conditions, life-cycle cost naintenance,
environnental inpact, operational requirenents, and
the safety of flight has been perforned.
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Apply High Build Acrylic Coating (HBAC) at a rate of 1.3 square neters per
liter 50 square feet per gallon. Apply Type |V (G adation A) beads at a
mninmnumrate of 1.8 kilogranms of glass spheres per liter 16 pounds of gl ass
spheres per gall on.

3.3.2 Ther nmopl asti ¢ Conpound

Pl ace thernopl astic pavenment markings, free fromdirt or tint, upon dry
pavenent. The tenperature nust be a mininmum of 4.4 degrees C 40 degrees F
and rising at the time of installation. Apply all centerline, skipline,
edgel ine, and other |ongitudinal type markings with a nobile applicator
Pl ace all special nmarkings, crosswal ks, stop bars, |egends, arrows, and
simlar patterns with a portable applicator, using the extrusion mnethod.

3.3.2.1 Primer
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NOTE: Use the first two paragraphs (tailored Air
Force, Navy, Arny) for Air Force, Navy, and Arnmny
projects, and delete (deselect tailoring for NASA
Jthe third paragraph. Use the third paragraph for
NASA proj ect s.

A prinmer is not required for thernoplastic placed on
new asphalt pavenent. A priner should be specified
when thernoplastic will be applied to existing
asphalt pavenents or concrete pavenents.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

After surface preparation has been conpleted, prinme the asphalt or concrete
pavenent surface with spray equipnent. Allow priner materials to "set-up"
prior to applying the thernoplastic conposition. [Allowthe asphalt
concrete prinmer to dry to a tack-free condition, usually occurring in |ess
than 10 mnutes.] [Alow the Portland cenent concrete priner to dry in
accordance with the thernopl astic manufacturer recommendati ons. To shorten
the curing tine of the epoxy resins, an infrared heating device nmay be used
on the concrete priner.] [Apply asphalt concrete priner to all asphalt
concrete pavenents at a wet filmthickness of 0.13 nm0.005 inch, plus or

m nus 0.03 nmm 0.001 inch (6.5 to 9.82 square neters per liter) (265 to 400
square feet per gallon).] [Apply Portland cenent concrete prinmer to al
concrete pavenents (including concrete bridge decks) at a wet film

thi ckness of between 1.0 to 1.3 nm0.04 to 0.05 inch 7.85 to 9.82 square
meters per liter 320 to 400 square feet per gallon.]

After the priner has "set-up", apply the thernoplastic at tenperatures no
| ower than 191 degrees C 375 degrees F nor higher than 218 degrees C 425
degrees F at the point of deposition. Apply all extruded thernoplastic
mar ki ngs at the specified width and at a thickness of not less than 3 mm
0.125 inch nor more than 5 nm 0.190 inch. Apply all sprayed thernoplastic
mar ki ngs at the specified width and the thickness designated in the
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contract plans. |If the plans do not specify a thickness, apply centerline
mar ki ngs at a wet thickness of 2.3 nm 0.090 inch, plus or minus 0.13 nmm
0.005 inch, and edgeline nmarkings at a wet thickness of 1.5 mm 0.060 inch
plus or minus 0.13 mm 0. 005 inch

[ Extrude or spray thernoplastic reflectorized pavenment marking conpound in
a nolten state onto a prined pavenent surface. Followi ng a surface
application of glass beads and upon cooling to normal pavenent
tenperatures, the marking nust be an adherent reflectorized strip of the
specified thickness and width that is capable of resisting deformation by
traffic.]

.3.2.2 Refl ective Media
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NOTE: | n accordance with Section 2872 of the 2018
Nat i onal Defense Authorization Act and the Secretary
of the Air Force certification to the congressiona
defense committees, Type | or Type |V beads can be
utilized on airfield marki ngs provi ded assessnent of
the life-cycle costs associated with the use of such
beads appropriately considers the local site
conditions, life-cycle cost maintenance,
environnental inpact, operational requirenents, and
the safety of flight has been perforned.
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Imedi ately after installation of the thernoplastic material, mechanically

apply drop-on reflective glass spheres conformng to [FS TT-B-1325 Type
(Gradation A)] [AASHTO M 247 Type 1] at the rate of 0.24 kg per square neter
one pound per 20 square feet such that the spheres are held by and

i thedded in the surface of the nolten material. Acconplish drop-on
application of the glass spheres to ensure even distribution at the
specified rate of coverage. |If there is a nmalfunction of either

thernopl astic applicator or reflective nedia di spenser, discontinue
operations until deficiency is corrected.

. 3.3 Rai sed Pavenent Markers

Align prefabricated markers carefully at the spacing indicated on the
drawi ngs and permanently fix in place by nmeans of epoxy adhesives. To
ensure good bond prior to applying adhesive, thoroughly clean all areas
where nmarkers are to be set by water blasting and use of conpressed air.
.3.4 Pref ormed Tape

The pavenent surface and anbient air tenperature nust be a mni mum of 15
degrees C 60 degrees F and rising. Place the prefornmed markings in
accordance with the manufacturer's witten instructions.

.3.5 Cl eanup and Waste Di sposa

Keep the worksite clean and free of debris and waste fromthe renoval and

application operations.[ |Imrediately cleanup foll owi ng renoval operations
in areas subject to aircraft traffic.] Dispose of debris at approved sites
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3.

3.

4 FI ELD QUALI TY CONTROL

4.1 Sanpling and Testing

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The material specifications do not provide for
obtaining certified production data, and the

i mportance of verification testing for each batch
wher e appreciable quantities are involved is

enphasi zed. Only when the factors of time, value of
material, and its application versus cost of testing
and end use of the material justify a waiver of
testing will certification be acceptable.

For projects nore than 3345 square neters 4, 000
square yards in painted surface area, use the
requirenents for Contractor's testing as stated in
the next to | ast bracketed sentence. Four quart
sanples will be taken. For projects |less than 3345
square nmeters 4,000 square yards, delete the next to
| ast sentence and include the |ast bracketed
sentence. Two quart sanples will be taken

*% *% *% *% *% *% *% *% *% *% *% *%%

As soon as the paint [and thernoplastic] nmaterials [and reflective nedi a]
are available for sanpling, obtain by random sel ection fromthe seal ed
containers, [tw] [four] quart sanples of each batch in the presence of the
Contracting Oficer. [Two quarts will be for sanpling and testing by the
Contractor and two quarts will be for retention by the Governnent.]
Acconpl i sh adequate mixing prior to sanpling to ensure a uniform
representative sanple. A batch is defined as that quantity of materia
processed by the manufacturer at one tine and identified by nunber on the
label. Cdearly identify sanples by designated nane, specification nunber,
bat ch number, project contract nunber, intended use, and quantity invol ved.

[ Test sanples by an approved | aboratory. If a sanple fails to neet
specification, replace the material in the area represented by the sanples
and retest the replacenent material as specified above. Subnmit certified
copies of the test reports, prior to the use of the materials at the
jobsite. Include in the report of test results a listing of any
specification requirenents not verified by the test |laboratory.] [At the
di scretion of the Contracting O ficer, sanples provided may be tested by
the Governnment for verification.]

. 4.2 Mat eri al | nspection

Exam ne material at the job site to determine that it is the material
referenced in the report of test results or certificate of conpliance.
Provide test results substantiating conformance to the specified

requi renents with each certificate of conpliance.

.4.3 D nensi onal Tol er ances

Apply all markings in the standard di nensions provide in the drawi ngs. New
mar ki ngs may devi ate a naxi mum of 10 percent larger than the standard

di nension. The maxi num devi ation al |l owed when painting over an old marking
is up to 20 percent |arger than the standard di nensions.
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3.4.4 Bond Failure Verification

I nspect newy applied markings for signs of bond failure based on visua
i nspection and conparison to results from Test Stripe Denonstration
paragraph.

3.4.5 Refl ective Media and Coating Application Verification

Use a wet filmthickness gauge to neasure the application of wet paint.
Use a microscope or magnifying glass to evaluate the enbedment of gl ass
beads in the paint. Verify the glass bead enbednent with approxi mately 50
percent of the individual bead spheres enbedded and 50 percent of the

i ndi vi dual bead spheres exposed.

3.4.6 Retrorefl ective Markings

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete paragraph if reflective markings are
not specified. Delete paragraph for small road and
street projects.
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Col l ect and record readings for white and yellow retroreflective markings
at the rate of one reading per 305 |linear m 1000 |inear feet. The m nimum
acceptabl e average for white markings is 200 millicandel as per square neter
per lux (nmcd/ m2/1x) (measured with Retroreflectonmeter). The m ni num
acceptabl e average for yellow markings is 175 nillicandel as per square
meter per lux (ncd/n2/1x). Conpute readings by averaging a nini num of 10
readi ngs taken within the area at random | ocations. Re-mark areas not
meeting the retroreflective requirenents stated above.

3.4.7 Mat erial Bond Verification and Operations Area Cl eanup for Airfields
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NOTE: Del ete paragraph for non-airfield projects.

*% *% *% *% *% *% *% *%%

Vacuum sweep the aircraft operating area before it is opened for aircraft
operations to preclude potential foreign object damaged to aircraft
engines. Visually inspect the pavenent markings and the material captured
by the vacuum Verify that no significant |oss of reflective nedia has
occurred to the pavenment marki ng due to the vacuum cl eani ng.

-- End of Section --
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