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SECTION 32 12 36.13

ASPHALTI C SEAL AND FOG COATS
05/17

NOTE: This gui de specification covers the

requi renents for asphaltic surface coatings for |ow
vol ume roads, parking areas, and other genera
applications. A fog coat can al so be used on
airfields in areas such as shoul ders, taxiways, and
overruns.

Adhere to UFC 1-300-02 Unified Facilities CGuide
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
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present.

This specification nust be edited to renove al
references to Fog Seal when it is not required in
the project and to renove references to aggregates
when aggregates are not used with the sealers.

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

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

PART 1 GENERAL
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NOTE: Bitum nous seal coat should not be used on
primary roads or airfield areas where high speed
traffic is expected. Seal coats w th uncoated
aggregate will not be used on airfields due to FOD
potential. Fog seals lower the friction of paved
surfaces and will not be used on runways, high speed
taxi way turnoffs, or noderate to high speed roads
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unl ess approval is obtained from NAVFAC HQ AFCEC or
t he TSMCX.

UFC 3-250- 03 shoul d be used for guidance in
preparing these specifications.

*% *% *% *%

*% *% *% *%%

1.1 UNIT PRI CES
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NOTE: Delete this paragraph when | unp sum bi ddi ng
is used.

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

*% *%%

1.1.1 Measurement

Measure the quantities of bitum nous material and aggregate used in the
accepted work and to be paid for, provided that the neasured quantities are
not nore than 10 percent over the specified application rate. Any anount
of bitum nous material and aggregate nore than 10 percent over the
specified application rate for each application will be deducted fromthe
measured quantities except for irregular areas where hand spraying of the
bi tum nous material and hand spreadi ng of the aggregate i s necessary.

1.1.1.1 Bi t um nous Materi al

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: When the bituminous material is measured in
liters gallons, the appropriate ASTM net hod will be
retained for correcting the neasured volune for the
type of bitum nous nmaterial specified.
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The amount of bitum nous material to be paid for will be neasured in [netric
2000 pound tons,] [L at 15.6 degrees C gallons at 60 degrees F] of

resi dual asphalt cenent. Correct volunes neasured at tenperatures other

than 15.6 degrees C 60 degrees F in accordance with [ ASTM D1250] [, using a

coefficient of expansion of 0.00045 per degree C 0.00025 per degree F for
asphal t emul sion].

1.1.1.2 Aggregate

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

NOTE: When for seal is being specified delete
reference to aggregates.
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The anount of aggregate to be paid for will be neasured in [netric tons tons
] [cubic nmeters yards] of dry aggregate. Measure materials [using approved
wei gh scal es] [by determ ning the volunme capacity of each vehicle

delivering the material to the site of the work or stockpiles].

1.1.2 Payment
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NOTE: Delete this paragraph when | unp sum bi ddi ng
is used.
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1

The quantities of aggregate and bitumi nous material, determ ned as

speci fied above, will be paid for at the respective contract unit prices.
Payment will constitute full conpensation for all operations necessary to
conpl ete the work as specified herein.

.1.3 \Waybills and Delivery Tickets
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NOTE: Delete this paragraph when | unp sum bi ddi ng
is used.

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

Do not remove bituninous material fromthe tank car or storage tank unti
measur enents of the remaining quantity have been taken. Submit waybills
and delivery tickets during the progress of the work. Before the fina
statenent is allowed, file certified waybills and delivery tickets for al
materials used in the work covered by this section

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.

When fog seal is being specified delete reference
for aggregates.
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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 ¢ designation only.

AVERI CAN ASSCOCI ATI ON OF STATE H GAWMWAY AND TRANSPORTATI ON OFFI Cl ALS

(AASHTO)
AASHTO M 226 (1980; R 2017) Standard Specification for
Vi scosi ty-Graded Asphalt Cenent
AASHTO M 81 (1992; R 2017) Standard Specification for

Cut back Asphalt (Rapid-Curing Type)
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AASHTO M 82 (2017) Standard Specification for Cutback
Asphalt (Medi um Curing Type)

ASTM | NTERNATI ONAL (ASTM

ASTM C131/ C131M (2014) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C136/ C136M (2014) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates
ASTM C142/ C142M (2017) Standard Test Method for Cay Lunps
and Friable Particles in Aggregates
ASTM C29/ C29M (2017a) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggregate
ASTM D1250 (2008) Standard Guide for Use of the
Pet rol eum Measurenent Tabl es
ASTM D140/ D140M (2016) Standard Practice for Sanpling
Asphalt Materials
ASTM D2027/ D2027M (2013) Cutback Asphalt (Medium Curing Type)
ASTM D2028/ D2028M (2015) Cutback Asphalt (Rapid-Curing Type)
ASTM D2397/ D2397M (2017) Standard Specification for Cationic

Emul si fied Asphal t

ASTM D2995 (1999; R 2009) Determning Application
Rate of Bitum nous Distributors

ASTM D3381/ D3381M (2013) Viscosity-Gaded Asphalt Cenment for
Use in Paverment Construction

ASTM D3625/ D3625M (2012) Standard Practice for Effect of
Wat er on Bitum nous- Coated Aggregate Using
Boi | i ng Wat er

ASTM D4791 (2010) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D75/ D75M (2014) Standard Practice for Sanpling
Aggregates
ASTM D946/ DO46M (2015) Penetration-G aded Asphalt Cenent

for Use in Pavenent Construction

ASTM DO77 (2017) Standard Specification for
Emul si fied Asphalt

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

MUTCD (2015) Manual on Uniform Traffic Control
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1.

1.

Devices

3 SUBMITTALS

NOTE: For submittals requiring Governnent approval
on projects where the Resident Managenent System
(RVB) will be used by the contracting or project
managenent office, a code of up to three characters
within the subnmittal tags nay be used follow ng the
"G' designation to indicate the approving
authority. The RM5B codes are: "AE" for
Architect-Engineer; "DO'" for District; "AO for Area
Ofice; "RO'" for Resident Ofice; and "PO' for
Project Office. The RVS5 is used by the US Arny
Corps of Engineers and is typically not used for
projects contracted or nanaged by the Navy, Air
Force, or NASA

An "S" following a submittal itemindicates that the
submttal is required for the Sustainability

eNot ebook to fulfill federally mandat ed sustai nabl e
requi renents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG

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

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for Contractor Quality Control
approval . \When used, a designation following the "G' designation
identifies the office that will review the submittal. Subnmittals with an
"S" are for inclusion in the Sustainability eNotebook, in confornance to
Section 01 33 29 SUSTAI NABILITY REPORTING  Submit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
WaybilI's and Delivery Tickets
Equi pnent Li st
I nspecti on Reports

SD- 04 Sanpl es
Bi t umi nous Materials
Aggregates
Fog Seal; ¢, [___ 1]

SD-06 Test Reports

Tests

4 EQUI PMENT, TOOLS, AND MACHI NES

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

NOTE: Retain equipnment units required for the
project and delete all others.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Equi prent, plant and tools used in the work are subject to approval.
Maintain in a satisfactory working condition at all tines. Provide
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equi pnent which is adequate and has the capability of producing the results
specified. Provide calibrated equi pment, such as asphalt distributors,

scal es, batching equi pnent, spreaders and sinilar equipnment, that has been
calibrated by an approved calibration Iaboratory within [12] [__
prior to commencing work [and every [ ] nmonths thereafter, by such
| aboratory fromthe date of recalibration, during the termof the
contract]. Submt an equipnent list with calibration reports.

.4.1 Bi t umi nous Distributors

Provide distributors that have pneunmatic tires of sufficient size and
nunber to prevent rutting, shoving, or otherw se damagi ng any part of the
pavenent structure. Use distributors that distribute the bitum nous
material in a uniformdouble or triple lap at the specified tenperature, at
readily deternined and controlled rates fromO0.23 to 9.05 L/square neter
0.05 to 2.0 gallons/square yard, with a pressure range of 172.4 to 517.1 kPa
25 to 75 psi with an allowable variation fromthe specified rate of not
nmore than plus or mnus 5 percent, and at variable widths. Include in the
di stributor equi pnent a separate power unit for the bitunen punp,
full-circulation spray bars, tachoneter, pressure gauges, vol ume-neasuring
devi ces, adequate heaters for heating of materials to the proper
application tenperature, a thernonmeter for reading the tenperature of tank
contents, and a hand-hel d hose attachnent suitable for applying bitum nous
material manually to areas inaccessible to the distributor. Equip the
distributor to circulate and agitate the bitum nous material during the
heating process. Provide distributor with a horizontally and vertically
adj ustabl e spray nozzle bar. Make nornmal width of bar application at |east
3.7 m12 feet, with provisions for |esser or |arger w dth when necessary.
Equi p distributor with a nmeter having a dial registering neters of
travel /sec feet of travel/mn and a neter that registers the application
rate in liters/square neter gallons/square yard. Make both dials visible
to the distributor driver. Provide a thernoneter and well, not in contact
with any heating tubes, for accurately indicating tenperature of asphalt
emulsion.

.4.2 Aggr egat e Spr eader

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Delete this paragraph when fog seal is being
specified.

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

Use aggregat e-spreadi ng equi pnent that is adjustable and capabl e of
uni formy spreadi ng aggregate at the specified rate in a single-pass
operation over the surface to be seal ed.

.4.3 Pneumatic-Tired Roll er

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

NOTE: Delete this paragraph when fog seal is being
specified.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provide a pneunmatic-tired roller of sufficient size to seat the cover
aggregate into the bitum nous naterial w thout fracturing the aggregate
particles. Use rollers that have a total conpacting width of not |ess than
1.52 m5 feet and a tire pressure of at |east 350 Kpa 50 psi. Use rollers
that weigh at |east 8,182 Kg 18,000 pounds.
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4.4 Power Broons and Power Bl owers

Provi de power broons and power blowers suitable for cleaning surfaces to
[be treated] [which the seal coat is to be applied].

4.5 Scales

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Delete this paragraph when | unp sum bi ddi ng
is used or when fog seal is being specified.

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

Use scal es of sufficient size and capacity to accommodate all trucks
haul i ng aggregates in the job. Use scales that have been tested and
approved by an inspector of the state inspection bureau charged with scal es
inspection within the State in which the project is located. If an
official of the inspection bureau is not available, test the scales in
accordance with the State specifications in the presence of the Contracting
Oficer. Keep the necessary nunber of standard wei ghts on hand at all
times for testing the scales.

.4.6 Weighhouse

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

NOTE: Delete this paragraph when | unp sum bi ddi ng
is used and when fog seal is being specified.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provi de a weat her proof wei ghhouse, constructed in a manner that will afford
adequate protection for the recording devices on the scales, of a suitable
size with one sliding window facing the scales platform one end w ndow,
and a desk-type area at least 600 nm2 feet wide by 1.8 m6 feet |ong.

4.7 St orage Tanks

Provi de tanks capabl e of heating the bitum nous naterial, under effective
and positive control at all tines, to the required tenperature. Acconplish
heating by steamcoils, hot oil, or electricity. Affix to the tank an
arnmored thernoneter with a range from37.8 to 148.9 degrees C 100 to 300
degrees F so that the tenperature of the bitum nous material nay be read at
all tines.

4.8 Si ngl e- Pass, Surface-Treat nent Machi nes

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Delete this paragraph when fog seal is bing
specified.

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

Provi de nmachi nes capabl e of spraying bitum nous material and spreadi ng
aggregate in one pass; of distributing the bituminous material uniformy,
at even heat, and in controlled amounts; and inmedi ately spreadi ng
aggregates uniformy, in controlled anounts, over the surface to be seal ed.

.4.9 Vacuum Sweepers

Provi de sel f-propell ed, vacuum pi ckup sweeper capable of renoving | oose
sand, water, and debris from pavenent surface
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1.5 QUALI TY ASSURANCE

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Keep applicable tests and delete the others
dependi ng on whether this Section is used for Sea
or Fog Coat.

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

Perform sanpling and testing using an approved commrercial testing

| aboratory or facilities furnished by the Contractor. No work requiring
testing will be permitted until the facilities have been inspected and
approved. The first inspection will be at the expense of the Governnent.
Costs incurred for any subsequent inspection will be charged to the
Contractor. Performtests in sufficient nunbers, and at the |ocation and
times directed, to ensure that the materials neet specified requirenments.

1.5.1 Samples

Take aggregate sanples for |aboratory tests in accordance with ASTM D75/ D75M.
Take sanpl es of bitum nous material in accordance with ASTM D140/ D140N

1.5.2 Aggr egat es Source

Sel ect sources from which aggregates are to be obtained and notify the
Contracting Officer within 15 days after the award of the Contract. Submt
a 23 kg 50 pound sanple of each aggregate to be used. Performtests for
the eval uation of aggregates by using an approved comercial |aboratory at
no expense to the CGovernnment. Tests for determining the suitability of
aggregate include, but are not limted to: gradation in accordance with
ASTM C136/ C136N, abrasion resistance in accordance with ASTM C131/ C131N
clay lunps and friable particles in accordance with ASTM Cl142/ C142N, unit
wei ght and voids in accordance with ASTM C29/ C29V, and fl at and el ongat ed
particles in accordance with ASTM D4791

1.5.3 Bi tum nous Material Source

Sel ect sources from which bitumnous materials are to be obtained and
notify the Contracting Oficer within 15 days after the award of the
contract. From each source of supply, subnmit a 4 L one gallon sampl e of
bi t um nous materi al

1.5.4 Equi pnent Cali bration

Furni sh all equiprment, materials and | abor necessary to calibrate the

bi tum nous distributor and the aggregate spreader. Perform al
calibrations with the approved job materials and prior to applying the
specified coatings to the prepared surface. Performcalibration of the

bi tum nous distributor in accordance with ASTM D2995. |nspect all

equi pnent prior to start of work and at regular intervals as needed during
work.

1.6 DELI VERY, STORAGE, AND HANDLI NG
Del i ver asphalt materials to the site in a honbgenous and undamaged
condition. Inspect the materials for contanination and damage. Unl oad and

store the materials with a m nimum of handling. Protect stored aggregate
from contam nati on and segregation. Replace defective or danaged materi al s.
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1.7 ENVI RONVENTAL REQUI REMENTS

*kkk
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NOTE: Retain correct tenperatures depending on the
type of coating used for the project.

*% *%

Apply the coating when the existing surface is dry,

not foggy,

application of the bitumen or aggregates.

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

and when the weather is

rainy, or when the wind velocity will prevent the uniform

[Apply the bitum nous seal coat

only when the atnospheric tenperature is above 15.5 degrees C 60 degrees F
in the shade and when the pavenent surface tenperature is above 15.5
degrees C 60 degrees F, unless otherwise directed.] [Apply fog seal when
at mospheric tenperature is above 10 degrees C 50 degrees F and rising or

when pavenent tenperature is above 15.5 degrees C 60 degrees F,

ot herwi se directed.]

PART 2

PRODUCTS

2.1 Bl TUM NOUS MATERI AL FOR SEAL COAT

*kkk
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NOTE: One type of bitumi nous material will be
retained. Al other materials and references wll
be del et ed.

Cut back asphalt grades MC- or RC-800, and MC- or
RC- 250, in order of preference, are recomended for
nost normal seal coat applications where a

rapi d-setting binder providing nmaxi mum "hol d" of
cover aggregate is desired. \Were cooler
tenperatures are anticipated, preference should be
given to the use of MG or RC-3000 in very warm
climates when work will be perforned during periods
of high anbient tenperature. In nbst areas cutback
asphalts are no |l onger used for seal coat
applications. Emulsified asphalts are typically
used.

Enul sified asphalt grades RS-1, RS-2, CRS-1, and
CRS-2 are suitable for seal coat applications.

Enmul sions are better suited to coat aggregate when

t he aggregate noisture content is over 1 percent but
| ess than 3 percent. The follow ng considerations
shoul d be included in the evaluation of alternate
grades to be specified for the project:

a. Local practice and experience, as well as

avai lability and cost of various grades within the
area.

b. The rapid-setting enul sions, particularly the
cationic types, are effective when danp aggregates
nmust be used.

c. \Were cooler tenperatures are antici pated,
consi der the use of CRS-1 and CRS-2 grades.

d. Anionic enul sions provide better adhesion to

SECTI ON 32 12 36.13 Page 11
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basi ¢ aggregates such as linestone, while cationic
enul sions are better with acidic aggregates such as
silicates.

Asphalt cenent penetration grades 120-150 and

200- 300, in order of preference, are suitable for
nost normal seal coat applications. Were cooler
tenperatures are anticipated, preference should be
given to the use of 200-300 grade. However, the use
of asphalt cement will require that aggregates be
qui ckly applied before the asphalt cenment has tine
to cool. This can be difficult.

Use bitum nous material confornming to [ AASHTO M 81] [ AASHTO M 82] |

AASHTO M 226] or [ASTM D946/ D946N] [ ASTM D977] [ ASTM D2027/ D2027N] [

ASTM D2028/ D2028N] [ ASTM D2397/ D2397N] [ ASTM D3381/ D3381N], [grade [__ 1]
[ penetration grade [ 171.

.2  AGCGREGATE FOR SEAL COAT

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

NOTE: The aggregate gradation to be used will be
retained in Table | and the remmi ning gradations
del eted. Specify a nmaxi mum noi sture content of 3
percent when asphalt emulsion is used and 1 percent
when ot her asphalt types are used.

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

Use aggregate consisting of crushed stone, crushed gravel, crushed sl ag,
sand and screenings. Use aggregate with a noisture content [of not greater
than [1] [3] percent] [such that the aggregate will readily bond with the
bitum nous material]. Drying may be required, as directed. Use aggregate
conformng to the gradation shown in TABLE I. Allowabl e aggregate
gradation tolerances are given in TABLE I1I.

TABLE |. AGGREGATE GRADATI ONS
(Percent by Wi ght Passing Square-Mesh Sieves)
Si eve Size Gradation No. 1 Gradation No. 2 Gradation No. 3

12.5 mmil/ 2 inch 100 --- ---

9.5 mB/8 in 85-100 100 ---

4.75 mmMo. 4 10-30 85-100 100

2.36 nmmNo. 8 0-10 10-40 10-40

1.18 mmNo. 16 0-5 0-10 0-10

0. 30 nmNo. 50 --- 0-5 0-5
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TABLE II. AGGREGATE GRADATI ON TOLERANCES

Material Tolerances

Aggregate passing the 9.5 mm 3/8 inch Plus or mnus 5 percent
sieve and | arger sieves

Aggregate passing the 4.75 mm No. 4 and Plus or mnus 3 percent
smal | er sieves

. 2.1 Coar se Aggregate

Use coarse aggregate consisting of clean, sound, durable particles neeting
the follow ng requirenents.

.2.1.1 Fil m Retention

Use aggregate that exhibits not | ess than 95 percent retention of
bi t um nous fil n{ ASTM D3625/ D3625N

.2.1.2 Particl e Shapes

Use aggregate that has no nore than 20 percent by weight of flat and

el ongated particles on any sieve when deternined in accordance with
ASTM D4791. A flat particle is one having a ratio of width to thickness
greater than 3; an elongated particle is one having a ratio of length to
wi dth greater than 3.

.2.1.3 Wei ght Loss

Use aggregate with a percent weight |oss not exceeding 40 after 500
revol utions, as determned in accordance with ASTM C131/ C131M.

.2.1. 4 Friable Particles

Use aggregate with no nore than 0.1 percent of the total weight of
aggregate sanple consisting of friable particles when tested in accordance
with  ASTM C142/ C142M.

.2.1.5 Crushed Sl ag

Use crushed sl ag aggregate with a dry wei ght not |ess than 1200 kg/ cubic
meter 75 pcf, as determined in accordance with ASTM C29/ C29N

.2.1.6 Crushed Aggregate

Crushed aggregate retained on the 4.75 nmm No. 4 sieve and each coarser
sieve nust contain at |east 75 percent by wei ght of crushed pieces having
one or nore fractured faces with the area of each face equal to at least 75
percent of the smaller mdsectional area of the aggregate particle. Wen
two fractures are contiguous, the angle between the planes of fractures
must be at |least 30 degrees to count as two fractured faces.

. 2.2 Fi ne Aggregate
Use fine aggregate consisting of clean, sound, durable particles of crushed
stone, slag, or crushed gravel. Use aggregate that neet the requirenents

for stripping, abrasion resistance and percent friable particles as
specified for coarse aggregate.
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2.3

EMULSI FI ED ASPHALT FOR FOG SEAL
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NOTE: In a majority of applications, the cationic
(CSS-1h) is preferable to the anionic (SS-1h) for
use as fog seal. Cationic enmulsion will cure at a

faster rate than anionic and is nobre suitable where

hi gh humidity prevails.
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Use enul sified asphalt for Fog Seal conformng to ASTM D977,

2.4

] for anionic and ASTM D2397/ D2397NM CSS-1] [CSS-1h] |
cationic materials.

WATER

Provi de fresh, clean, and potable water.

PART 3

3.1

EXECUTI ON

PREPARATI ON OF SURFACE

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

NOTE: |If the surface to be treated requires
repairs, the nethod of repairs and extent of work
i nvol ved shoul d be shown or descri bed.

Rermoval of paint and rubber deposits are generally
acconpl i shed by high pressure water blasting but
care nust be used to ensure that the water pressure
does not significantly danage the asphalt pavenent
surface. Few approved chemicals are effective and
sandbl asting is not pernmitted by air pollution
regul ations at some |ocations. Mechanical abrasion
general |y causes damage to the pavenent.

Bracketed sentence at the end of this paragraph
applies to Fog Seal; rempve when not used in the
project.

*%

*% *%

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

Repair damaged surface and fill cracks before starting work
before starting work, renove all |oose material, dirt, clay, or other

obj ectionable materia
power

[SS-1] [SS-1h]

| medi ately

fromthe surface to be treated with power broons or
bl owers, if needed. Paint firmy bonded to the surface
Do not mix materia

may remain.

renoved fromthe surface with the cover aggregate.|

When necessary to achieve a clean surface for fog application, flushing
with water will be permtted.]

3.2 SEAL COAT APPLI CATI ON

3.2.1 Rate
Spread the bitum nous material in the quantities shown in TABLE IIl. The

exact quantities within the range specified, which nay be varied to suit
field conditions, will be determ ned by the Contractor and approved by the

Contracting Officer prior to use.

The bitum nous quantities nmay have to be

i ncreased when the pavenent has rough surface texture and nmay have to be
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decreased when the pavenent surface is very tight.

TABLE I11. APPLI CATI ON OF MATERI AL
(Quantities Per Square Meter)

Gradati on No. Bitumen, liters gallons Aggregate, kg pounds
0.60-0.900.15-0.20 8-1015-20
0.45-0.600.10-0.15 5-810-15
0.45-0.600.10-0.15 5-810-15

3.2.2 Temperature
Apply asphalt at a tenperature that will provide an application viscosity
bet ween 10 and 60 seconds, Saybolt Furol, or between 20 and 120 square
mm sec 20 and 120 centi stokes, kinematic. Furnish the
tenperature/viscosity relationship to the Contracting O ficer

3.2.3 Application of Bitunm nous Materi al
Fol I owi ng the preparation and inspection of the pavenent surface, apply the
seal coat material at the specified application rates. Uniformy apply the
bitum nous material in a single pass of the distributor and with either a
double or triple lap spray over the surface to be sealed. Spread buil ding
paper on the surface for a sufficient distance back fromthe ends of each
application so that flow through the spray bar nmay be started and stopped
on the paper and so that all sprays will be operating at the proper
pressure on the surface to be sealed. |Imediately after the bitum nous
material application, remove the buil ding paper. Apply bitum nous materi al
to all areas missed with the distributor. No snoking, fires, or flanes,
other than the heaters that are a part of the equipment, will be pernmitted
within 8 meters 25 feet of heating, distributing, and transferring
operations of bitum nous material other than bitumn nous emnul sions.

3.2.4 Aggregate Application Rate

Spread the aggregate in the quantities shown in TABLE Ill. The exact

quantities within the range specified, which may be varied to suit field

conditions, will be deternined by the Contractor, and approved by the

Contracting Oficer prior to use. The aggregate weights shown in this

tabl e are those of aggregate having a specific gravity of 2.65. If the

specific gravity of the aggregate to be used is |l ess than 2.55 or greater

than 2.75, nake adjustnments in the nunber of kil ogranspounds of aggregate

required per square neteryard to insure a constant volune of aggregate per

square neteryard of treatnent.

3.2.5 Application of Aggregate

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

NOTE: When using cutback asphalt, the asphalt cools
to the tenperature of the surface to which it is
applied in approximately 1 1/2 minutes. In the case
of emul sified asphalt, breaking of the emnulsion
occurs in 3to 4 minutes. No bitum nous material
shoul d be down nore than the foll ow ng nunber of
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m nutes before it is covered with aggregate:

Cut back Asphal t 1to 1-1/2 minutes
Enul si fied Asphalt 3 to 4 mnutes
Asphal t Cenent 1 mnute

Spread the specified quantity of cover aggregate uniformy over the
bitum nous nmaterial. Provide sufficient aggregate on trucks at the work
site to cover the distributor |oad of bitum nous material before the
bitum nous material is applied. No bitum nous material may be down nore
than [3 to 4] [___ ] minutes before it is covered with aggregate
Uniformy spread aggregate with aggregate-spreadi ng equi pnent. Lightly
recover areas having insufficient cover with additional aggregate by hand
during the operations whenever necessary.

.2.6 Rol 1'i ng and Brooni ng

Begin rolling operations inmrediately following the application of cover
aggregate. Performrolling using pneumatic-tired rollers. Qperate the
rollers at a speed that will not displace the aggregate. Continue rolling
until the aggregate is uniformy distributed and keyed into the bitum nous
material. Sweep off the surface and renmove all surplus aggregate not |ess
than 24 hours nor nore than 4 days after rolling is conpleted. |Imediately
prior to opening to traffic, roll the entire treated area with a

sel f-propel |l ed pneumatic-tired roller

.3 FI ELD QUALI TY CONTROL - SEAL COAT
. 3.1 Tests

Performfield tests in sufficient nunbers to assure that the specifications
are being nmet. Submit copies of the test results, within 24 hours of the
conpletion of the test. Submt certified copies of the aggregate test
results, not less than [30] [___ ] days before the material is required in
the work and certified copies of the bituminous materials test reports

i ndi cating conpliance with applicable specified requirenents, not |ess than
[30) [ ] days before the material is required in the work. Provide a
copy of the calibration test results before the bitum nous distributor and
aggregate spreader are used on the job. Testing is the responsibility of
the Contractor. Performtest using an approved conmmercial |aboratory. The
foll owi ng nunmber of tests, if performed at the appropriate tinme, will be
the m ni num acceptable for each type of operation

.3.1.1 Gradation

Perform gradation tests in accordance with ASTM C136/ C136N. Perform a

m ni mum of three gradations for each day's run. Repeat the gradation test
when the source of materials is changed. Wen deficiencies are found,
retest the material already placed to determi ne the extent of the
unacceptable material. Replace all in-place unacceptable nmaterial at no
addi ti onal expense to the Governnent.
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3.3.1.2 Abr asi on Resi st ance

Per f orm abrasi on resistance tests in accordance with ASTM C131/ C131M.
Performone test prior to start of work. If sources of aggregate are
changed, conduct an abrasion resistance test prior to using another source.

3.3.1.3 Stripping

Perform stripping test on aggregate from each source, in accordance wth
ASTM D3625/ D3625l, prior to incorporation into the work and when the source
i s changed.

3.3.2 Bi t um nous Material Sanple

Obtain a sanple of the bitum nous material used under the supervision of
the Contracting Oficer. The sanple will be retained by the Governnent.

3.4 TRI AL APPL| CATI ON - SEAL COAT

Prior to applying the seal coat, place a test section at |east 30 nmeters
100 feet long by 6 meters 20 feet wi de using the approved job materials and
roll themin accordance with the specified requirenments. Performtests to
deternmne the application rates of the bitunen and aggregate. |If the tests
i ndicate that the seal coat test section does not conformto the
specification requirenents, nmake necessary adjustnments to the application
equi prrent and to the spreading and rolling procedures, and construct
additional test sections for confornmance to the specifications. Were test
sections do not conformto specification requirenents, renove seal coat at
no expense to the Governnent; no separate paynent will be nade for sea

coat materials and | abor, either in placement or renoval of any test
section. Performaquality control sanpling and testing during construction
as required in paragraph FI ELD QUALI TY CONTROL above.

3.5 FOG SEAL APPLI CATI ON

3.5.1 Sanpl e Application

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: In some localities an inconpatibility may
exi st between the asphaltic emul sion and the water
to be used for dilution due to their
characteristics. Cear, potable water should be
used, and if there is any doubt with the
conpatibility of the water and the asphalt emnul sion
add the following to this paragraph: Prior to
commenci ng work, conbine 0.24 liter one half pint of
t he proposed asphalt enulsion and 0.24 liter one
hal f pint of the proposed water, agitate, and allow
to sit for a period of 24 hours to test their
conpatibility. |If they prove to be inconpatible,
provi de an approved chenical treatment for all water
used for dilution or a different and conpatible
source of water.

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

Determ ne the required application rate froma sanple installation. Select
an area of the prepared pavenent at |east 90 m 300 feet |ong and as wi de as
the distributor spray bar. Dilute enulsified asphalt with an equal part of
water or as agreed to by the Contracting Officer. Apply the water diluted
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asphalt enmulsion in at |east three test sections; each a mninmumof 30 m
100 feet long. Make trial applications at residual rates of 0.36, 0.63

and 0.90 L/square neter 0.08, 0.14, and 0.20 gallons/square yard. The
trial application rates nay be nodified if approved by the Contracting
Oficer. Additional trial applications may be nmade if warranted by
pavenent surface conditions. Use the rate which has been satisfactorily
appl i ed without |eaving an excess of asphalt residue on the surface and has
been approved, for the fog seal

.5.2 Application Inspection

I nspect application of fog seal for uniformty. During application, take
one sanple for each 400 square neters 500 square yards of surface area to
receive emul sified asphalt. Wigh sanples to determ ne conformance with
application rate.

.5.3 I nspection Reports

Furnish a witten report citing climatic tenperature during application of
fog seal, enulsion tenperature during application, rate of emulsion
application, and any significant observations.

.5.4 Application

Fol | owi ng preparation of the surface, apply the water diluted asphalt

emul sion at the rate deternmined fromthe trial application. Mintain
application tenperature of emulsified asphalt between 24 and 71 degrees C
75 and 160 degrees F. To obtain uniformapplication of the fog seal at the
junction of previous and subsequent applications, spread buil di ng paper on
the surface of the applied material for a sufficient distance back fromthe
ends of each application so that flow fromthe spray bar nmay be started and
stopped on the paper, and so that all sprayers will operate at full force.

I medi ately after application, renmove and properly dispose of the building
paper. Treat spots unavoi dably missed with the hand spray equi pnent. Base
bids on application of diluted ermulsion at 0.63 L/square neter 0.14 gsy.

If the actual anpunt required is nore or less than 0.63 L/square neter 0.14
gsy, an adjustnent in the contract price will be nmade as provided by the
contract.

.6 SI TE PROTECTI ON

During applications, protect adjacent buildings, structures, vehicles,
manhol e covers, inlet grates, and trees to prevent being spattered or
marred.

.7 TRAFFI C CONTRCL

Protect freshly placed coatings fromdanmage by traffic. Provide sufficient
war ni ng signs and barricades to prevent traffic over freshly treated
surfaces. Protect treated areas fromtraffic for at |east 24 hours after
final application of coatings, or for such tine as necessary to prevent

pi cking up. Provide warning signs and barricades for proper traffic
control, in accordance with MUTCL

-- End of Section --
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