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NOTE: This guide specification covers the

requi renents for single and doubl e bituni nous
surface treatment of pavenments for airfields, roads,
streets, parking areas, and other genera
applications.

Bi tum nous Surface and Sand Seal - A | ayer of
spray-on bitum nous nmaterial covered by aggregate
used on existing unpaved or paved surfaces. The
bi tum nous nmaterial can be hot |iquid asphalt cenent
(Penetration graded, Asphalt Cenent viscosity
graded, Aged Residue graded, and Performance
Graded), cutback asphalt, or asphalt enulsion wth
or without polyner nodification. The nbst comobn
are asphalt enul sions or cutback asphalts, with
cut back use restricted to regions allow ng
environnental volatile release to the atnosphere.

The bitum nous material is covered, normally within
1 mnute, with a layer of approximtely uniformsize
aggregate of about a 12.5 nmm 1/2 inch nom na
maxi mum si ze. BSTs can be applied in single,

doubl e, and triple applications, with a maxi mum

t hi ckness of about 19.5 mr 3/4 inch. DoD policy is
to use single and doubl e BSTs; the Designer needs to
consi der asphalt overlays if nore than a double BST
is needed. BSTs are | ow cost maintenance nethods,

t hat produce all-weather surfaces, renew weathered
paverent, inprove skid resistance, inprove |ane
demarcati on, and seal pavenment surfaces including
smal | cracks.

This specification al so addresses sand seal s which
are spray-applied liquid asphalt covered w th sand,
used to restore uniformcover, restore weathered
paverent, and reduce raveling. The treated surface
isrolled with a pneumatic roller. Delete sand sea
aggregate and ot her paragraphs if not using sand
seal. Do not apply over DoD airfield pavenents
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wi t hout approval of the Paverments Discipline Wrking
Group or their designated representative. The
Federal Aviation Administration has a simlar
product known as Seal Coat.

UFC 3-270-01 states not to use BSTs on airfield
paverments except for overruns and not within 60.96
neters 200 feet of the threshold, but BSTs can be
used on light-traffic roads, and parking lots. BSTs
have been used as a dust palliative on unpaved
airfield shoul ders, and for unpaved airfield

shoul der surface runoff erosion protection in arid
regi ons where vegetation doesn't establish.

BSTs have fair performance to fill ruts up to 12.5 mm
1/2 inch depth. |If the existing road is bl eeding

or flushing (appearance of |iquid asphalt covering

t he existing pavenent as if spilled on surface), do
not use BST; sand seal or asphalt resurfacing is
preferred. BSTs are al so known as Chip Seal s.

Alternative treatnments to paved or unpaved surfaces
are:

Section 32 12 36.13 Bl TUM NOUS FOG SEAL (ASPHALTIC
SEAL AND FOG COATS) — A light spray application of
asphalt enmulsion to the surface of a chip seal, an
open-graded m x, or a weathered asphalt surface. It
is classified as a Preventive Mi ntenance process
when nonstructural cracking or raveling first

begi ns. Fog seals of asphalt enul sion slowthe

oxi dation process of asphalt pavenents but skid

resi stance i s | owered.

Slurry Seal - A mixture of crushed, well-graded
aggregate (e.g., fine sand, mneral filler) and
asphalt enulsion that is spread over the entire
paverment surface with either a squeegee or spreader
box attached to the back of a truck. There is no
UFGS for slurry seal. Application is restricted to
parking | ots, storage yards, container handling
facilities, and other simlar |ow speed pavenents
due to loss of skid resistance. Do not apply over
DoD airfield pavenments wi thout approval of the
Paverments Di scipline Wrking Goup or their
designated representative

Mcro-Surfacing - Applied in a process simlar to
slurry seals, micro-surfacing consists of a mxture
of cationic quick set enulsified asphalt, mninera
aggregate, mneral filler, water, and additives.

M cro-surfacing provides friction and rapid roadway
surface correction. Wth a special mx design, it
can fill ruts up to 19.5 nmr 1.5 inches deep

Material is mxed in specialized, conpartnentalized,
sel f-powered trucks, and placed on the pavenent
using a screed box with auger. There is no UFGS for
M cro-Surfacing. Application is restricted to
parking | ots, storage yards, container handling
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facilities, and other simlar |ow speed pavenents
due to loss of skid resistance. Do not apply over
DoD airfield paverments wi thout approval of the
Paverment s Di scipline Wrking Goup or their
designated representative

Cape Seal — An application of mcro-surfacing a few
days after construction of a BST; used to cover the
aggregates and i nprove aggregate bonding. There is
no UFGS for Cape Seal. Do not apply over DoD
airfield pavenments without approval of the Pavenents
Di sci pline Wrking Group or their designated
representative

Sandwi ch Seal — Process is to spread |arge
aggregate, spray-apply emulsion, then cover wth
smal | er aggregate to lock in |arger aggregate.
Requires the use of very clean aggregate. Used to

i mprove skid resistance and seal pavenments. There
is no UFGS for Sandwi ch Seal. Do not apply over DoD
airfield pavenments without approval of the Pavenents
Di sci pline Wrking Group or their designated
representative

Rej uvenat or, Spray-On — Rejuvenators are
commercially avail abl e products (proprietary)
designed to restore original properties to aged
(oxi di zed) asphalt binders by restoring the origina
rati o of asphaltenes to maltenes. A rejuvenator

will retard the |oss of surface fines and reduce the
formation of additional cracks. Rejuvenators wll
not fill or renove existing cracks unless cracking
is very mnor hairline cracking. Bitum nous-based
spray-on surface rejuvenators are covered in Section
32 01 13. 64 REJUVENATI ON OF ASPHALT PAVEMENT
SURFACES. There is no UFGS for bio-based
rejuvenators.

Rej uvenator, M x-in-Place — Designed to be used with
advanced cold or hot in-place recycling of existing
aged asphalt pavenents which exhibit relatively high
stiffness due to the aged binder. Proprietary
chemical rejuvenators reduce the brittl eness, but

al so affect the fatigue and thermal cracking
properties of the recycled pavenent. DoD provides a
m x-in-place rejuvenator procedure in TM
5-822- 10/ AFM 88-6 Chapter 6. Section 32 01 16.70
COLD- M X REUSED ASPHALT PAVI NG uses enul sion
recycling agents and Section 32 01 16.74 I N PLACE
HOT REUSED ASPHALT PAVI NG uses ASTM D4552 recycling
agents. Substantial testing and engineering is
required to specify the correct rejuvenator or

emul sion and resultant mixture properties. Do not
apply over DoD airfield pavenents w t hout approval

of the Paverments Discipline Wrking Goup or their
desi gnated representative

Cold or Hot In-Place Recycling - Detail ed
di scussions are provided in TM 5-822-10/ AFM 88- 6
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Chapter 6. Recent literature further refines cold

i n-place recycling (CIR) involves the recycling of

t he asphalt portion of flexible or conposite
paverments. This includes recycling of both hot-mx
asphalt (HMA) layers and surface treatnents,

i ncluding chip, slurry, and cap seals of flexible
pavenents, mixed with asphalt enul sion or foaned
asphalt. Full-depth reclamation (FDR) includes the
recycling of the entire depth of the flexible
paverent and, in some cases, a portion of the
subgrade wi th asphalt, cenment, or lime products. Do
not apply over DoD airfield pavenents without
approval of the Pavenents Discipline Wrking Goup
or their designated representative. Section

32 01 16.70 COLD-M X REUSED ASPHALT PAVI NG uses
emul si on recycling agents and Section 32 01 16.74 IN
PLACE HOT REUSED ASPHALT PAVI NG used ASTM D4552
recycling agents.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Format 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 informtion.

Renove 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 come and shoul d be
submtted as a Criteria Change Request (CCR)
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PART 1 GENERAL

1.1 UNI' T PRI CES

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

NOTE: Delete unit price paragraphs when | unmp sum
bidding is used. Edit subnittal requirenents
accordingly for waybills and quantities. Keep

par agraph Waybills and Delivery Tickets for [unp sum
projects, they are for Government use to validate
paynment. For determining quantities for Governnent
estimates, refer to application rates in UFC
3-270-01, Chapters 6 and 7.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

1.1.1 Measur ement
1.1.1.1 Bi t um nous Materi al
The bitum nous material paid for will be the neasured quantities of

resi dual bitunmi nous material used in the accepted work as approved by the
Contracting Oficer, provided that the measured quantities are not 10
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percent over the specified quantities. Any anount of bitumi nous nateri al
nore than 10 percent over the approved application rate will be deducted
fromthe neasured quantities. Express measured quantities in[ netric tons
2000 pound tons. ][ the number of liters gallons of material used in the
accepted work, corrected to liters at 15.6 degrees C gallons at 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 asphalt emulsion.] Dilution
wat er added to enulsified asphalt will not be neasured for payment.

.1.1.2 Aggr egat e

The amount of aggregate paid for will be the number of [netric 2000 pounds
tons] [cubic nmeters yards] of aggregate placed and accepted in the
conpl eted work or placed in authorized stockpiles.

1.1.1.3 Quantity Limts

1

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

NOTE: Only the appropriate application rates
consistent with the gradations of Table [1l will be
r et ai ned.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Spread the bitum nous material and aggregate within the quantity limts
shown in PART 2; base the bids on the nmean of the values in the tables for
bi tum nous material and aggregate application rates. Vary the individua
guantities of bitum nous material and aggregate to neet specific field
conditions at all tines during progress of the work, as approved by the
Contracting Officer, without adjustnments to Contract unit prices.

.1.1.4 \Waybills and Delivery Tickets

Submit waybills and delivery tickets during progress of the work. Before
the final statement is allowed, file with the Contracting Oficer
certified waybills and certified delivery tickets for all bitum nous and
aggregate materials used in the construction of the pavenent covered by
the Contract. Do not renopve bitum nous naterial fromstorage until the
initial outage and tenperature neasurenents have been taken. The delivery
or storage units will not be released until the final outage has been

t aken.

1.2 Paynment

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

NOTE: Delete this paragraph when [ unp sum bi ddi ng
i s used.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Accept ed neasured quantities of bitum nous nmaterial and aggregate will be
paid for at respective unit prices. Paynment will constitute ful
conpensation for providing all materials, equipment, plant, test section
testing, and tools, and for all |abor and other incidentals necessary to
conpl et e worKk.

2 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This paragraph is used to list the
publications cited in the text of the guide
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specification. The publications are referred to in
the text by basic designation only and listed in

t hi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RID) 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.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

AMERI CAN ASSOCI ATI ON OF STATE HI GHVAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO R 102 (2022) Standard Practice for Emulsified
Asphalt Chip Seal Design

ASTM | NTERNATI ONAL ( ASTM

ASTM C29/ C29M (2023) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggr egat e

ASTM C88 (2018) Standard Test Method for Soundness

of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul f at e

ASTM C131/ C131M (2020) Standard Test Method for Resistance
to Degradation of Small-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C136/ C136M (2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

ASTM C142/ C142M (2017; R 2023) Standard Test Method for
Clay Lunps and Friable Particles in
Aggr egat es

ASTM D75/ D75M (2019) Standard Practice for Sanpling
Aggr egat es

ASTM D140/ D140M (2016) Standard Practice for Sanpling
Asphalt Materials

ASTM D946/ D946M (2020) Standard Specification for

Penetrati on- G aded Asphalt Cement for Use
i n Pavenent Construction
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

NI ST

MUTCD

D977 (2020) Standard Specification for
Emul sified Asphalt

D1139/ D1139M (2015) Aggregate for Single or Multiple
Bi t um nous Surface Treatnents

D1250 (2019; E 2020) Standard Guide for Use of
the Joint APl and ASTM Adjunct for
Tenperature and Pressure Vol une Correction
Factors for Ceneralized Crude O ls,
Ref i ned Products, and Lubricating Qls:
APl MPMS Chapter 11.1

D2027/ D2027M (2019) Cutback Asphalt (Medium Curing Type)

D2028/ D2028M (2015; R 2021) Cutback Asphalt
(Rapi d- Curing Type)

D2397/ D2397M (2020) Standard Specification for Cationic
Emul sified Asphalt

D2995 (2023) Determ ning Application Rate of
Bi t um nous Distributors

D3381/ D3381M (2018) Standard Specification for
Vi scosity- G aded Asphalt Binder for Use in
Paverent Construction

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

D4791 (2019) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

D6373 (2023) Standard Specification for
Perf ormance Graded Asphalt Bi nder

NATI ONAL | NSTI TUTE OF STANDARDS AND TECHNOLOGY (NI ST)
HB 44 (2018) Specifications, Tol erances, and
O her Technical Requirenments for Wi ghing
and Measuring Devices

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

(2009; Rev 2012) Manual on Uniform Traffic
Control Devices

1.3 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the submttals
required for the project. The CGuide Specification

SECTION 32 01 13.62 Page 9



technical editors have classified those itens that
requi re Governnent approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnmittals not having a "G' or "S" classification are for
Contractor Quality Control approval. Subnittals not having a "G' or "S"
classification are for information only. Wen used, a code follow ng the
"G' classification identifies the office that will review the submttal
for the Governnent. Submit the follow ng in accordance with Section

01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data

Vaybills and Delivery Tickets; G [__ ]
Bi tum nous Distributors; G [__ ]
Mechani cal Spreader; G [ ]

M neral Aggregate; G [ ]

Coarse Aggregate; G [ ]

Fine Aggregate; G [__ ]

Cutback Asphalt; G [___ ]

Enul sified Asphalt; G [__ ]

Asphalt Cement; C, [__ ]

Power Rollers; G [__ ]

Power Broonms and Power Blowers; C [_ ]
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Scales; G [__ ]

Sand Seal Aggregate; G [ ]
SD- 04 Sanpl es

Coarse Aggregate; G [ ]

Bi tum nous Materials; G [__ ]

Fi ne Aggregate; G |
SD- 06 Test Reports

Bi tum nous Materials; G [__ ]

Aggregate Testing; C |

Test Section; G [__ ]

I nspection Reports; C, |

1.4 QUALI TY CONTRCL

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

NOTE: For projects where surface treatnent is the
primary definable feature of work, the testing

| aboratory can be the Contractor's |aboratory, the
emul si on manufacturer's |aboratory, or an

i ndependent commercial |aboratory. Frequently, the
emul si on manufacturer is the nost know edgeabl e of
emul si on/ aggregate interactions in the |ocal area.
VWhat is inmportant is the |laboratory is accredited as
referenced. Select the appropriate quality contro
section for the project and include with the
Contract. |If surface treatnent is a mnor part of a
project, and an independent comercial |aboratory is
al ready part of the Contract, may select that option
for continuity, provided accredited in the
appropriate tests.

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

Sanpling and testing is the responsibility of the Contractor. Perform

sampling and testing using [a] [an independent commercial] testing

| aboratory accredited in the required tests in accordance with Section

01 45 00 QUALITY CONTROL approved by the Contracting O ficer. Sanpling

nmust be in accordance with ASTM D75/ D75V for aggregates and ASTM D140/ D140M
for bitum nous material. Contracting Oficer may inspect testing
facilities. Performtests in the nunbers, and at the l[ocation and tines
indicated, to ensure that the materials nmeet specified requirenents.

Submit copies of the test results within 24 hours after conpletion of each
test.

1.4.1 Preconstruction Sanpling and Testing
Conduct preconstruction sanmpling and testing of aggregates and bituni nous

materials in Part 2 PRODUCTS. Repeat testing when there is a change in
source, size, or material type. Submit copies of test results within 24

SECTION 32 01 13.62 Page 11



hours after conpletion of each test.
4.2 Equi prent Cal i bration

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

equi prent in accordance with paragraph EQU PMENT, TOOLS, AND MACHI NES.
Performall calibrations with the approved job naterials and prior to

appl ying the specified coatings to the prepared surface. |nspect al

equi prent prior to start of work and at regular intervals as needed during
wor k.

. 4.3 Construction Quality Control Testing

Sanpl e and conduct aggregate gradation tests one working day prior for
each material used, and repeat each day of application. Conduct aggregate
testing (wear, soundness, deleterious material and stripping) for each
18,000 netric tons 20,000 tons of aggregate used in the project, or
fraction thereof. Subnit copies of test results, within 24 hours after
conpletion of each test. Repeat testing when there is a change in source,
size, or nmaterial type. Conduct neasurenent and testing each application
day to ensure bitum nous and aggregate application rates are satisfactory
i n accordance with paragraph FlI ELD QUALI TY CONTROL.

.5 DELI VERY, STORAGE, AND HANDLI NG

Deliver bitum nous naterials to the site in a honbgenous and undanaged
condition. |Inspect the materials for contam nation and damage. Unl oad
and store the materials with mninmal handling. Bitumnous materials, if
stored on project site, nust be stored in a manner recomended by the

bi tum nous supplier and not exceed storage life or tenperatures ranges.|
Do not allow asphalt emulsions to freeze or boil.] Replace defective or
danmaged nmteri al s.

.5.1 Bi tum nous Delivery Tickets

For every distributor |oad of bitum nous material brought to site, provide
the followi ng: manufacturer, nanufacture date, |ot nunber, storage tank
nunber, total volune of bitum nous material on truck, weight of bituni nous
material, and weight of dilution water added for emul sions. |nclude data
for the type of bitum nous material used: percent oil distillate by

vol umre of enulsion (prior to field dilution), cutback residue from
distillation to 360 C 680 F, penetration of penetration grade at 25 C 77 F

.5.2 Aggregate Delivery Tickets

For every |l oad of aggregate brought to site provide the aggregate source,
supplier's aggregate size designation, size designation in accordance wth
this Section (Gradation 1, 2, 3, or 4), and the wei ght of aggregate on the
truck.

.5.3 Saf ety Precautions

Smoking or open flames will not be permitted within 8 neters 25 feet of

heating, distributing, or transferring operations of bitum nous materials
that are flamabl e.
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1.6 PRQIECT SI TE CONDI TI ONS
1.6.1 Envi ronnent al Requi renents

Apply the bitum nous surface treatnent [and ]sand seal when the existing
surface is dry, and when the weather is not foggy, rainy, or when the w nd
velocity will prevent the uniformapplication. Apply bitum nous surface
treatment only when the existing surface or base course is dry or contains
noi sture not in excess of the amount that will permt uniformdistribution
of the asphalt material and provide the desired adhesi on between the
asphalt material and the material s underneath and above. Do not apply

bi tum nous surface treatnent when either the atnospheric tenperature, in
the shade, is below 10 degrees C 50 degrees F or the pavenent surface to
be treated is bel ow 20 degrees C 70 degrees F unl ess otherw se directed.
Do not apply if wi nd disperses bitum nous material application. Delay
application if rain appears immnent within 8 hours follow ng tine of
application.

PART 2 PRODUCTS

2.1 SYSTEM DESCRI PTI ON

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit the foll owi ng paragraph for the work
i ncluded in the project.

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

Provi de bitum nous surface treatnment [and ]sand seal on existing prepared
paverent surface.

2.2 EQUI PMENT, TOOLS, AND MACHI NES

Provi de equi pnent for the purpose intended and properly maintained in
sati sfactory and safe operating condition at all tinmes. Discontinue the
use of equi pment which fails to safely produce satisfactory work and
repl ace with satisfactory equi pnent.

2.2.1 Scal es

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For CONUS, select NIST 44 Class IIl L. For
OCONUS, sel ect the local governing authority, note
the tolerances are the same as NIST 44 Class |11 L.

For the scale divisions, 9 kg 20 | b is common for
manuf acturers; e.g. 20 X 2000=40,000 I b capacity for

the | owest capacity Class IIl L scale.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

Use standard truck scal es of the beamtype equi pped with a

wei ght-recording device. Use scales with sufficient size and capacity to
accommodat e the trucks used in hauling aggregates. Keep the necessary
nunber of standard wei ghts on hand, at all times, for testing the scales.
Per manent or portabl e scal es used for paynent and application rates mnust
be calibrated by a certified calibration agency before comrenci ng work
followi ng the nethod and calibration frequency [in accordance with

NI ST HB 44 Class |IIl L.][recognized by governing local authority in which
the project is located with the scale division 2 kg 5 1b or greater and a
m ni mum of 2000 di vi sions and a maxi num of 10, 000 di vi sions. Scal e
acceptance tolerance is 2 kg 5 1b for 2000 scal e divisions, and increases
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1 kg 2.5 I b for each 500 increase of scale divisions. Exanple: for 5000
scal e divisions, tolerance is 2 kg 51b + (6 x 1kg 2.5 1b) =8 kg 15 I b.]
Conduct calibrations in presence of the Contracting Oficer. Provide
certified calibration documentation. Recalibrate at 6 nonths from date of
| ast approved calibration for permanent scales, and weekly for portable
scal es, for the duration of the Contract. Recalibrate scales if previous
recogni zed calibration is outdated. Recalibrate scales or equipnent if
directed by the Contracting Oficer. Provide adequate protection for the
i ndi cating and recordi ng devices of the scales.

. 2.2 Bi t um nous Di stributors

Provi de self-propelled distributors with pneunatic tires of such size and
nunber to prevent rutting, shoving, or otherw se damagi ng the surface
bei ng sprayed. Cean distributor trucks and lines of all materials before
| oadi ng for project; open inspection hatches if requested by the
Contracting Officer. Include with the distributor equipnent a separate
power unit for the bitunen punp, full-circulation spray bars, tachoneter,
pressure gauges, vol unme-neasuring devi ces, adequate heaters for heating of
materials to the proper application tenperature, a thernoneter for reading
the tenperature of tank contents, and a hand hose attachnent suitable for
appl yi ng bitum nous material manually to areas inaccessible to the
distributor. Provide a distributor that is approved by the Contracting
Oficer and:

a. |s capable of circulating and agitating the bitum nous naterial during
t he heating process.

b. |Is capable of spraying in a triple overlap. Equip the spray bar with
t he appropriate nozzle sizes to achieve a uniform bitumn nous
application across the pavenent at the specified rate and acceptabl e
di stributor speed. Adjust all nozzles to 30 degrees fromthe spray
bar long axis, or to the sanme angl e between 15 and 30 degrees only as
recommended by the manufacturer and Contractor will denonstrate that
the specified application rate is achieved. Only use the calibrated
wrench provided by nmanufacturer to adjust nozzle angle.

c. |s designed and equi pped to spray the bitum nous material at variable
wi dt hs at the specified tenperature, at readily determ ned and
controlled total liquid rates from 0.14 to 4.5 liters per square mneter

0.03 to 1.0 gallons per square yard. Operate the distributor within a
pressure range of 172.4 to 517.1 kPa 25 to 75 psi and with an

al l owabl e variation fromthe specified rate of not nore than plus or

m nus 5 percent.

d. Each nozzle to be within 10 percent of the average flow rate for al
the nozzles. Repair/replace out of tolerance nozzles.

e. Provide certification of distributor radar calibration for equi prent
wi th nounted radar which nonitors travel speed and di stance, used for
the project. The date of calibration is to be no nore than 6 nonths
prior to project application

.2.2.1 Di stributor Calibration
Verify the distributors application rate no nore than 96 hours prior to
the start of bituni nous application follow ng ASTM D2995. Use ASTM D2995

Met hod A for cutbacks and asphalt cenents, use ASTM D2995 Met hod B for
emul sified asphalts. For each day of application, validate using the
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di pstick nethod of volune applied divided by the applied area. Repeat
ASTM D2995 calibration after 7 cal endar days after start of project
application. My use Berber carpet for ASTM D2995 Method A. Submit

bi tum nous material application rate and the residual asphalt application
rate (for emulsified asphalts and cutbacks) results to Government.
Provide the following information for ASTM D2995 Met hod A:

a. Project nane, Contract nunber,and testing date.
b. Enulsified, cutback, or asphalt cenent material
c. Distributor make, nodel and serial nunber.

d. Distributor setup at the tinme of calibration including target
application rate (shot rate as shown on the conputer control system,
spray bar height, and distributor truck speed.

e. Dry weight of each pad prior to application
f. Wet weight of each pad i mediately after application

g. For enulsions, oven dry weight of each pad in 15 minute increnents
until constant weight (all water has evaporated).

.2.3 Mechani cal Spreader

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: |If a mechanical spreader of the type
described is not avail able, contact the Pavenents
Di sci pline Wrking Goup for direction

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

Provide a sel f-propelled aggregate spreader that is capable of uniformy
di stributing aggregate at the specified rates. Equip the spreader with a
hopper at the rear that accepts bul k aggregate froma dunp truck, a
delivery or belt systeminternal to the machine that carries the aggregate
to the front of the nmachine, and a series of gates on the front hopper
that applies a uniformlayer of aggregate across the wi dth of the

roadway. Use a front hopper at least 3.6 nmeters 12 feet w de and
adjustable so the width of the |aydown can be adjusted by turning gates on
or off. Connect the spreader to the dunp truck and pull it along the
roadway, preventing excessive spillage between the two. Apply a uniform
single, even |layer of aggregate across the full w dth of the binder at the
specific rate with the spreader. Truck-attached spreader boxes [are not
allowed.] [are only to be used in areas not subject to aircraft or vehicle
traffic and as shown on plans.] Calibrate aggregate spreaders no nore
than 96 hours prior to the first day of each aggregate |ayer spreading.
Calibrate the aggregate spreader by dividing the dry wei ght of aggregate,
contai ned on a series of pads laid across the pavenent for the full wdth
of the spreader, by the area of the pads. Recalibrate spreader after 7
cal endar days after start of project application. Subnit calibration
nmeasur enent s, aggregate spread rates, and spreader speed to the
Contracting O ficer.

. 2.4 Bi t um nous Storage Tank
Provi de bitum nous storage tanks capable of heating the bituni nous

mat eri al under effective and positive control at all tinmes to the required
tenmperature. Acconplish heating by steamcoils, hot oil, or electricity.
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Provi de steam heaters consisting of steamcoils and equi pnent for
produci ng steam so designed that the steam cannot cone in contact with
the bitum nous material. Affix an arnored thernmoneter to the tank with a
range from 4.4 to 204.4 degrees C 40 to 400 degrees F so that the
tenmperature of the bitum nous material may be determined at all tines.

Cl ean tanks and pipelines of all naterials before |oading for project;
open inspection hatches if requested by the Contracting Oficer

2.2.5 Power Rollers
Use only rollers conform ng to the follow ng requirenents:

a. Use self-propelled pneumatic-tired rollers having wheels nmounted on
two axles in such manner that the rear tires will not follow in the
tracks of the forward group. Provide rollers with four or nore tires
on the front axle and five or nore tires on the rear axle. Miintain
uniformtire inflation to not less than 414 kPa 60 psi nor nore than
552 kPa 80 psi pressure. Equip pneumatic-tired rollers with boxes or
platforns for ballast loading. Load rollers so that the tire print
wi dth of each wheel is not |less than the clear distance between tire
prints. Al rollers used on sand seals are to follow this requirenent.

b. Use steel-wheeled rollers having at |east one steel drum and weigh a
m ni mum of 4.5 netric tons 5 tons. Equip steel-wheeled rollers with
adj ust abl e scrapers.

c. Use conmbination rollers neeting the requirenents of a pneumatic-tired
roller inthe front and a steel-wheeled roller in the rear, with a
gross weight of 4.5 netric tons 5 tons or nore.

2.2.6 Power Broons and Power Bl owers

Provi de power broons and power bl owers capabl e of cleaning surfaces to be
treated.

2.3 VATERI ALS

2.3.1 Bi t um nous Materials

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: In sonme states and localities, the use of
cut back asphalt is prohibited or curtailed by Ioca
air pollution regulations. 1In areas where cutback

asphalt is restricted by air pollution regul ations,
asphalt cenment or emulsified asphalt should be
used. RC-800 is nost commonly recomended for
surface treatments. \Where cooler tenperatures are
antici pated, use of RC-250 may be desirable. The
type of cutback or emulsion to be used will depend
on local conditions and tenperature; and these
factors must be carefully considered in naking the
sel ection for surface treatnents.

Penetrati on Graded, Viscosity Graded and Perfornmance
Graded asphalt cenents can also be used. A nmgjority
of surface treatnents utilize asphalt emnul sion

Sand seals often use the same bitum nous nmaterials
as BSTs. Some agenci es have substantial experience
wi th BSTs and sand seal s and have advanced
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bi tum nous nmaterials well-natched to regiona
aggregates, clinates, and application rates; it is
acceptable for the Designer to research and edit the
specification to the local practices, with prior
approval of Pavenents Discipline Wrking Goup or
its representative and docunented in the design

anal ysi s.

I ncl ude bracketed sentence if a sanple is desired.
For enduring facilities or applications with
activity projected for 5 or nore years, recomrend
al ways requesting sanpl e.

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

For each bitunmi nous material used, provide manufacturer, nmanufacture date,
| ot number, and storage tank nunber. Include data for the type of

bi tum nous material used: percent oil distillate by volume of emnul sion

cut back residue fromdistillation to 360 C 680 F, penetration of
penetration grade at 25 C 77 F.[ From each source of supply, submt a 4.0
l[iter 1.0 gallon sanple of bitum nous material sanpled at the project site
for the Governnent to store for one year in case of latent issues.]

[2.3.1.1 Cut back Asphalt

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

NOTE: Somre regions and desi gners nay have
experience or |ocal practice to use medium cure
cut backs on BSTs. |If this is not the case with
known and docunented | ocal practice, delete the
foll owi ng bracketed sentence.

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

Use rapid-curing cutback asphalt conform ng to ASTM D2028/ D2028N

Desi ghati on [ RC-250] [RC-800] [RC-3000] [ ]. Submt
tenmperature-viscosity rel ationship of cutback asphalt.[ Use nediunm curing
cut back asphalt conform ng to ASTM D2027/ D2027V, Desi gnati on [ MC-3000]

[ 1.]
12.3.1.2 Emul sified Asphalt

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: ASTM D977 RS-1, RS-2, HFRS-2, and ASTM D2397
CRS-1 and CRS-2 are very comonly used with BSTs.
However, the Designer should allow the use of the

| ocal agency emul sions neeting either of the ASTMs,
as some enul sions adhere better to the I oca
aggregate than others, |ocal know edge and testing
is required for such deternination

Rapi d setting asphalt enul sions should be sel ected
where the BST will be exposed to traffic inmediately
after construction. By breaking or setting quickly,

t he asphalt cenent in the asphalt enulsion is able
to devel op a strong bond with the cover aggregate,
providing the BST with nore resistance to the
disintegrating forces of traffic. Fast traffic
shoul d never be allowed on newy constructed BSTs.

Rapi d-setting asphalt enul sions may be nodified with
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a polymer additive. ASTM does not have published
specifications for polyner nodified asphalt
emul si ons, and nobst specifying agenci es have

devel oped their own specifications for them AASHTO
MB16 does address cationic polyner nodified asphalts
typically used for BSTs. Polyner-nodified asphalt
emul sions are generally used for BST of pavenents
that are subject to higher traffic volunes. The

pol ymer nodified asphalt enul sions offer a nore
resilient surface course and tend to reduce chip or
aggregate |l oss due to traffic and environnent al
conditions. Adjustnents may al so be nade to the
asphalt used in the emul sion based on climatic
conditions. Edit the bracketed sentence for polyner
nodi fied enul sified asphalts, insert the |oca

agency criteria that is to be used.

Even t hough rapid setting asphalt emul sions are nost
conmonly used for BST, there may be certain
applications where nmedium setting asphalt enul sions
provi de better performance. G aded aggregate BSTs
(not used in this specification) nost often use
medi um setting high float (HFM5-1 or HFMS-2) asphalt
emul sion. Medium setting asphalt enul sions may al so
work better with cover aggregate that is “dirty” or
contains larger anpunts of fine particles than
desirabl e.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Use [rapid-setting]] ] enulsified asphalt conformng to ASTM D977,
[Gade RS-1, or RS-2, HFRS-2] | ] or ASTM D2397/ D2397V, [Grade CRS-1
or CRS-2] | ][ or polynmer nodified enulsified asphalt conformng to
[ 11 Do not dilute emulsified asphalt.

[2.3.1.3 Asphal t Cenent

Use asphalt cenent conformng to ASTM D946/ D946N, Penetrati on G ade

[ 120- 150] [200-300] or ASTM D6373, Perfornmance Graded Asphalt Bi nder [PG
64-22] [PG 58-28] [PG 52-34] | ], ASTM D3381/ D3381N Vi scosity- G aded
Asphalt Binder [AC-2.5] [AC-5] [AC-10] [AC-20] [AC-30] [AC-40]. Submt
tenmperature-viscosity rel ationship of asphalt cenent.

]2.3.2 Application Rate for Bitum nous Surface Treatnment

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: Designer is to evaluate the pavenent and
deternmne the traffic correction factor and pavenent
correction factor follow ng procedures in AASHTO R
102. Sone agencies nmay have a nore refined version
of AASHTO R 102; Designer can review and use if
alternative nethod is at |east as adequate as AASHTO
R 102 and docunent in design analysis. Select
bracketed application rates for emul sion and

cut backs as appropriate for project.

R R I R R I R R I R R R I R R I R I R R I R R R R I R R R O O

Contractor to determne the bitum nous material application rate and
aggregate spread rate foll owi ng AASHTO R 102 as approved by the
Contracting O ficer. The Traffic Correction Factor is [ ]. The
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pavenent correction factor is | ]. AASHTO R 102 provides the residua
asphalt cenment application rate; calculate and subnit the bituninous
material application rate of [enulsified asphalt][ and ][cutback asphalt]
for the bitum nous distributor

2.3.2.1 Application Rate Adjustnents

Vary the individual quantities of bitum nous naterial and aggregate to
nmeet specific field conditions during progress of the work, as approved by
the Contracting Oficer[, w thout adjustnents to Contract unit prices].
Aggregat e wei ghts shown are for aggregates having a specific gravity of
2.65. Adjust the nunber of kilograns pounds required if the specific
gravity of the aggregate used is other than 2.65 in order to ensure a
constant vol une of aggregate per square nmeter yard of treatnent.

2.3.3 M neral Aggregate

Provi de aggregate consisting of crushed stone,[ crushed slag,] or crushed
gravel. The portion of material retained on the 4.75m No. 4 sieve is
coarse aggregate. The portion of material passing the 4.75 nmm No. 4 sieve
is fine aggregate.

2.3.3.1 Coar se Aggregate

Provi de coarse aggregate of such nature that thorough coating of
bi tum nous material, used in the work, will not strip off upon contact
wi th water when tested using ASTM D3625/ D3625N

2.3.3.1.1 Mbi sture

Mai ntai n aggregate noisture content so that the aggregate will be readily
coated with the bitum nous materi al

2.3.3.1.2 Gradati on

Use aggregate conformng to the gradation shown bel ow. Deterni ne
gradation of the aggregates by ASTM C136/ C136N

2.3.3.1.3 Particl e Shapes

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

el ongated particles on any sieve when determ ned in accordance with

ASTM D4791 Method A and include all of the reportable itens for Method A
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 width greater
t han 3.

2.3.3.1.4 Abr asi on Resi st ance

Use aggregate with a percent weight |oss not exceeding 40 after 500
revol utions, as determ ned in accordance with ASTM C131/ Cl131N

2.3.3.1.5 Soundness Test

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

NOTE: The nmmgnesi um sul fate soundness test is to be
used in excluding aggregates known to be
unsatisfactory or for eval uating aggregates from new
sources. The nmaxi mum al | owabl e percentage of | oss

SECTION 32 01 13.62 Page 19



will be inserted in the blank and nornally should be
within the range of 10 to 20 percent. The val ues
used will be based on know edge of aggregated in the
area that have been previously approved or that have
a satisfactory service record in bitum nous pavenent
construction for at least 5 years and will assure

t hat aggregates from new sources will be equal to or
better than these aggregates. Default value should
be 18 for nagnesium sul fate and 12 for sodi um

sul fat e.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Performthe soundness test as specified by ASTM C88 to ensure that
aggregates have a weight |oss not greater than [18] | ] percent when
subjected to five cycles of the magnesium sulfate test or [12] | ]
percent when subjected to five cycles of the sodiumsulfate test.

2.3.3.1.6 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
wi th ASTM Cl42/ C142N

2.3.3.1.7 Stripping Test

Del et eri ous substances nust not exceed the requirenents of
ASTM D1139/ D1139N

[2.3.3.1.8 Crushed Sl ag

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

NOTE: Delete crushed slag if it is not conmon in
the locality.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Use crushed slag aggregate with a dry weight not |ess than 1200 kg/ cubic
nmeter 75 pcf, as determined in accordance wth ASTM C29/ C29NV

12.3.3.1.9 Fractured Faces

Coarse aggregate nust contain at |east 75 percent by wei ght of crushed

pi eces having one or nore fractured faces with the area of each face equa
to at |east 75 percent of the smaller mdsectional area of the aggregate
particle. Wen two fractures are contiguous, the angle between the planes
of fractures nmust be at |east 30 degrees to count as two fractured faces.

2.3.3.2 Fi ne Aggregate

Use fine aggregate consisting of clean, sound, durable particles of
crushed stone,[ crushed slag,] or crushed gravel.[ Use aggregate that
neets the requirements for stripping, abrasion resistance and percent
friable particles as specified for coarse aggregate.]

2.3.3.3 Bi t um nous Surface Treatnent G adations

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

NOTE: Delete the sentence and table bel ow that does
not apply. |If project has both single and doubl e
bi tum nous surface treatnments, keep bot h.
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EE R I R R S I R R I R R S R I R R R I R S I R R R R I R R R R R R R R R

[ Sel ect gradations for Single Bitum nous Surface Treatnment from Table I
] [Sel ect gradations for Double Bitum nous Surface Treatnment from Table

1]

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

NOTE:

Tabl e |

Desi gner to select the aggregate size from
and I'l. Note that for single BST, G adation

1 can only be used with approval with the Pavenents
Di scipline Working Group or its representative. For
estimating quantities for unit pricing, Designer may

use |l ocal experience or fromTable I11.

Ceneral |y,

the coarser or nore uniformy graded aggregate wil |
be the heavier application rate. For an initia
application on unpaved surfaces (e.g. aggregate or
granul ar base, sand, linme or cement stabilized

| ayer,

BST.

or simlar), use a prine coat and the double

For single BST do not use Gradation 1 unless the
Desi gner has direct knowl edge that this is an
established | ocal practice and there is an

est abl i shed engi neering reason for doing so. Edit
tabl es as appropriate for application; delete if not
usi ng Bitumi nous Surface Treatnments (BST).

For doubl e surface treatnment, select the required
gradations (either No.1 and No. 2 or No. 3 and No.
4) from Table 11

Delete Table | if not using single BST; delete Table
Il if not using double BST.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

TABLE |. AGGREGATE GRADATI ON SI NGLE BI TUM NOUS SURFACE TREATMENT
(PERCENT BY WEI GHT PASSI NG
Si eve Designation No. 1 No. 2 No. 3
()
25.0 1 inch 100 -- --
19.0 3/4 inch 90- 100 100 -
12.5 1/ 2 inch 20-55 90- 100 100
9.5 3/8 inch 0-15 40-70 85-100
4.75 No. 4 0-5 0-15 10- 30
2.36 No. 8 - 0-5 0-10
1.18 No. 16 - - 0-5
0.075 No. 200 0-1 0-1 0-1
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TABLE I|. AGGREGATE GRADATI ON DOUBLE BI TUM NOUS SURFACE TREATMENT
( PERCENT BY WEI GHT PASSI NG 1

Si eve Designation No. 1 No. 2 No. 3 No. 4
(nm)

25.0 1 inch 100 -- -- -
19.0 3/4 inch 90- 100 -- 100 --
12.5 1/2 inch 20-55 100 90- 100 --
9.5 3/8 inch 0-15 85-100 40-70 100

4.75 No. 4 0-5 10- 30 0-15 85-100
2.36 No. 8 -- 0-10 0-5 10- 40

1.18 No. 16 -- 0-5 -- 0-10

0.30 No. 50 -- -- -- 0-5
0.075 No. 200 0-1 0-1 0-1 0-1

1 Select Gradation 1 and 2, or Gradation 3 and 4. Gadations 1 or 3 nust be the first
aggregate application for double bitum nous surface treatnents.

]
2.3.3.4 Aggregate Application Rates — Bitum nous Surface Treatnments

R R R I R I R R I R I R R I R I R R I R R I R R R I R R I R O I O

NOTE: If only single or double bitum nous surface
treatnment is being used, delete the bracketed
sentence as appropriate. |If the project requires

bot h, keep both sentences.

R R I R R I R R I I R R R R R R I R R I R R R R R I R R I O

[ For single Bitum nous Surface Treatnent use Gradation [1] [,or] [2] [or,]
[3] of Table Il1l1.] [For Double Bitum nous Surface Treatnment, use
[Gadation 1 for the first application and Gradation 2 for the second
application] [,or] [Gradation 3 for the first application and Gradation 4

for the second application] of Table I11.]

TABLE IIl. Bitum nous Surface Treatnment Aggregate Application Rates, pounds/cubic yard
Aggr egat e Gradation 1 Gradation 2 Gradation 3 Gradation 4
Gradation

Single 35-50 20- 35 15- 25 ---
Doubl e 28- 45 20- 30 20- 35 10- 15

2.3. 4 Sand Seal Aggregate
R R R Ik S S S I S S R I S S R I S S R I O S S R S

NOTE: The bitum nous quantities may have to be

i ncreased when the pavenent has rough surface
texture and may have to be decreased when the
paverment surface is very tight. Adjust the noisture
content based upon | ocal know edge, otherwi se,
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sel ect the bracket to readily bond.

R R I R R I R R I R R R R R I R I R I R R R R I R R I R O O

Use m neral aggregate consisting of crushed stone, crushed gravel, |
crushed slag,] sand and screenings. Use aggregate with a noisture content
[of not greater than [1] [3] percent] [such that the aggregate wil|
readily bond with the bitum nous material]. Drying nay be required, as
directed by the Contracting Oficer, to inprove bonding. Use aggregate
conformng to gradation shown in TABLE |V.

TABLE |1V. SAND SEAL AGGREGATE GRADATI ONS
(Percent by Weight Passing Square-Mesh
Si eves)

Si eve Designation (nm Per cent Passi ng
12.5 1/2 inch ---

9.5 3/8 inch ---

4.75 No. 4 100
2.36 No. 8 10- 40
1.18 No. 16 0-10
0.3 No. 50 0-5
Aggregat e passing the Tol erance of
4.75 No. 4 and snmaller plus or mnus 3

si eves per cent

2.3.4.1 Sand Seal Application Rates

Spread the bitum nous material at the rate of 0.45-0.60 liters per square
neter 0.10-0.15 gallons per square yard. Spread the aggregate at a rate of
5-8 kg per square neter 10-15 pounds per square yard. The aggregate
wei ghts identified are those of aggregate having a specific gravity of
2.65. If the specific gravity of the aggregate to be used is less than
2.55 or greater than 2.75, make adjustnents in the nunmber of kil ograns
pounds of aggregate required per square nmeter yard to ensure a constant
vol une of aggregate per square neter yard of treatnment. The exact
quantities within the range specified, which may be varied to suit field
conditions, will be determ ned by the Contractor and approved by the
Contracting Officer prior to use. Apply additional sand as blotter if
bi tum nous material bleeds through to the surface.

PART 3 EXECUTI ON
3.1 PREPARATI ON

3.1.1 Site Protection

EE R R R S I R R I R R I R S R R R I R S I R R I R R R S R R R R
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NOTE: Modify the bracketed sentence as appropriate
for the project location. Public notices and
signage 3 days prior is reasonable, unless |loca
ordi nance requires otherwi se. Designer is to
identify temporary parking for homes or business
access that is interrupted by the work and curing.
Del ete paragraph if not needed.

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

[ Provide public notices and post signage at |least [3] | ] days in
advance of starting work. Plan detours as provided in the Contract prior
to performing work at site. ]During work, protect adjacent buil dings,
structures, vehicles, nanhole covers, inlet grates, and trees to prevent
splattering or marring. Protect nmanhol e covers, inlet grates, electrica
boxes, utility boxes, and other simlar pavenent penetrations wth
bui | di ng paper cut to size to protect the entire casting size and
opening. |If the building paper becones disl odged, replace with plywod,
or other continuous board nedium cut to fit and of a thickness sufficient
to remain in place during bitun nous and aggregate application. Qpen and
renove debris fromall covers, grates, and boxes after bitum nous and
aggregat e application.

1.2 Traffic Contro

Provi de warni ng signs and barricades for proper traffic control, in
accordance with [ MUTCD] [local governing traffic control authority].

.1.3 Surface Preparation

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

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.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

[Compl ete repairs to existing pavenent as specified in the Contract
docunents [and] [or] [as shown on plans]. ]lmediately before applying the
first course of bitum nous material, clean the surface of |oose materia

wi th power brooms or power blowers. Take care to renove all dirt, clay,
and other | oose or foreign matter. Flush the surface with water when
necessary to renove dirt or debris not renoved by sweeping or broom ng
all ow the surface to dry after flushing.

.2 STOCKPI LI NG ON SI TE

Use the foll owi ng aggregate stockpiling techniques for stockpiles at the
project site:

a. Build the stockpile on a platform acceptable to the Contracting
Oficer [by either a][ 600 mr 24 inch sacrificial |ayer beneath the
entire area of the piles and where the | oader will operate] [ 300 mr
12 inch thick layer of the project aggregate stabilized with Portl and
cenent or asphalt] [ 300 nmr 12 inch thick lime stabilized subgrade in
accordance with Section 32 11 13. 13 LI ME TREATED SUBGRADE] [ on
exi sting pavenent as shown on plans] [ on existing pavenent sel ected
by the Contractor and as approved by the Contracting Oficer ]. All
pl atforns except existing paverment nust be renoved at end of project.

b. Use a conputer-autonated radial tel escoping stacker that makes smal
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3.

3.

wi ndrow piles no nore than 1.8 neters 6 feet high and then
automatically adjusts position and height to make |arger w ndrow piles.

c. Build piles with end | oaders to a maxi mum hei ght from ground |evel of
t he bucket hinge point.

3 PRI ME COAT

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: For unpaved surfaces such as aggregate base
course or unpaved shoul ders, where there is no
previ ous hard pavenent, apply a prinme coat and then
a double BST. |If using an enulsion prine, ensure
schedul e allows for full penetration and curing

bef ore doubl e BST is applied. Penetrating

Emul sified Prime (PEP) nay provide better
penetration and curing, but not |ess than 4 hours;
edit prinme coat specification accordingly.

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

Apply bitum nous prinme coat follow ng Section 32 12 13 Bl TUM NOUS TACK AND
PRI ME COATS.

4  TEST SECTI ON

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

NOTE: Adjust test section length for the project
conditions. Typical BST test sections are 60 to 150
meters 200 to 500 feet in length. For sand seals,
30 neters 100 feet is common. Select brackets for
BST and/or Sand Seal as appropriate for project.

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

Deternmine the required application rates fromtest sections on the
paverment to be treated

4.1 Bi tum nous Distributor Tenperature

Ensure bitum nous material is at the recommended application tenperature
and has been thoroughly cycled through the distributor bar. Test the

bi t um nous distributor under pressure by neans of a test shot area
(outside the project Iimts) to ensure there are no | eaks or dripping from
nozzles after shut-off.

. 4.2 Test Section Construction

Construct three test sections in the presence of the Contracting Oficer
at least [ 60 to 150 neters 200 to 500 feet] [ ] long for bitum nous
surface treatnments. Construct each test section at the start of the
project in a location agreed upon with the Contracting Oficer for each
| ayer of Bitum nous Surface Treatnment. For each test section, vary the
bi tum nous application rate or aggregate spread rate. [For Double

Bi t um nous Surface Treatnents, the test sections nust be at the start of
each |l ayer.]Construct three test sections in the presence of the
Contracting O ficer at least [ 30 neters 100 feet] [ ] long for sand
seals. Construct each test section at the start of the project in a

| ocati on agreed upon with the Contracting Oficer.
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3.4.3 Test Section Eval uation

Eval uate each test section for acceptable application of bitum nous

mat eri al, aggregate spread rate, rolling pattern, tinme to conplete
rolling, proper aggregate enbednent after rolling, and broom ng
operations. Contractor mnust adjust application rates, equipnment, and
operations as necessary to denonstrate conpliance with specification, and
as approved by the Contracting Oficer. Application rates are as approved
by the Contracting Oficer to bind the aggregate w thout bl eeding,
flushing, or streaking. Continue constructing test sections until an
acceptabl e test section is achieved. Summarize the results, including the
recommended application rates, and submit to the Contracting O ficer
within 24 hours of test section conpletion. Bitum nous surface treatnent
[and ] Sand seal construction nmay begin as soon as acceptable test section
is denpnstrated. Sweep, renove, or recoat unacceptable test sections as
approved by the Contracting Oficer with adjusted application rates to
avoi d unbound aggregate on the surface, bleeding, or flushing of the

bi tum nous material, at no additional cost to Government.

3.5 Bl TUM NOUS APPLI CATI ON TEMPERATURE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Enul sified asphalt tenperatures obtained from
Asphal t Emul si on Manuf acturers Associ ati on & Asphal t
Institute 2008; A Basic Asphalt Enul sion Manua
Series No. 19 (Ms5-19), Fourth Edition. Lexington
KY: The Asphalt Institute. Polymer nodified asphalt
emul si ons and pol ynmer nodified asphalt cenents may
require different application tenperatures unique to
t he producer. Designer nay adjust tenperature to
local materials or allow producer to submt

recommended application tenperatures.
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

3.5.1 Cut back Asphalt

Apply cutback asphalt in the range of[ 38 to 93 degrees C 100 to 200
degrees F] | ] [ or as recommended by cutback asphalt producer].

3.5.2 Emul sifi ed Asphalt

Apply asphalt emulsions in the range of[ 20 to 71 degrees C 70 to 160

degrees F] | ] for all grades [except for RS-2, HFRS-2, CRS-1, and
CRS-2 the range is[ 50 to 85 degrees C 125 to 185 degrees F] | 11 [and
for RS-1 the range is[ 20 to 60 degrees C 70 to 140 degrees F] | 11

[or as recomrended by enul sified asphalt producer].
3.5.3 Asphal t Cenent

Apply asphalt cenent in the range of[ 163 to 191 degrees C 325 to 375
degrees F] | ] [ or as recomrended by asphalt cement producer].

3.6 APPL| CATI ON OF FI RST COURSE

3.6.1 Bi t um nous Materi al

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Application tenperatures will vary with the
grade of asphalt used. Reconmended materials and
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3.

application tenperatures nay be found in paragraph
Bi t um nous Application Tenperature, below and in
Asphalt Institute Publications: Asphalt Surface
Treatnments - Specifications (publication No. ES-11)
and Asphalt Surface Treatnents - Construction
Techni ques (publication No. ES-12).

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

Apply bitum nous material by neans of a bitum nous distributor at the
tenmperature specified in paragraph Bitum nous Application Tenperature

bel ow or as directed, and within the linmts specified in paragraph
Quantity Limts in PART 1. Apply bitunm nous material using triple overlap
in such a manner that uniformdistribution is obtained over all surfaces
treat ed.

Reduce spray bar height to double overlap if wind disperses triple overlap
and only if double overlap applies the specified coverage, otherw se

di scontinue work until acceptabl e coverage is obtainable. For double
overl ap, adjust distributor operation and settings to achi eve target
application rate. Unless the distributor is equipped to obtain a
satisfactory result at the junction of previous and subsequent
applications, spread building paper on the surface for a sufficient

di stance back fromthe ends of each application so that flow through the
sprays may be started and stopped on the paper in order that all sprays
will operate at full force on the surface treated. Renpve the buil ding
paper i medi ately after application. Properly treat areas mssed by the
distributor with the hand spray. Protect adjacent buildings, structures,
and trees to prevent spattering or marring.

.6.2 Spr eadi ng of Aggregate

| mredi ately follow ng application of bitum nous material, spread aggregate
uniformy over the surface within the limts of the quantities specified

i n paragraph Quantity Limts in PART 1 using mechani cal spreaders.

I ncrease or decrease aggregate spread rate up to 10 percent to avoid
aggregate pick up on rollers. Spread aggregate evenly by hand on al

areas mssed by the nechani cal spreader. Operate equi pnent spreadi ng
aggregate so that the bitum nous naterial will be covered ahead of the
truck wheels. Wen hand-spreading is enployed on inaccessible areas,
spread aggregate directly fromtrucks. Spread additional aggregate by
hand over areas having insufficient cover.

6.3 Application of Sand Seal Aggregate

R R R R I R I R R I R R R I R R R R I R R I R R R R I R R I R O O

NOTE: Designer to edit the paragraph for only the
appropriate tinme franes for the bitum nous materia
sel ected. Wen using cutback asphalt, the asphalt
cools to the tenperature of the surface to which it
is applied in approximately 1 1/2 nminutes. In the
case of enulsified asphalt, breaking of the emul sion
occurs in 3 to 4 mnutes. No bitum nous nateria
shoul d be down nore than the foll owi ng nunber of

m nutes before it is covered with aggregate.

Cut back Asphal t 1to 1 1/2 mnutes
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3.

Emul si fied Asphal t 3 to 4 mnutes

Asphal t Cenent 1 mnute

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Spread the specified quantity of cover aggregate uniformy over the

bi tum nous material. Provide sufficient aggregate on trucks at the work
site to cover the planned application of bitum nous material before the
bi tum nous material is applied. No bitum nous naterial nmay be down nore
than [ ] mnutes before it is covered with aggregate. Uniformy
spread aggregate w th aggregate-spreadi ng equi pment. Re-cover areas
havi ng i nsufficient cover wi th additional aggregate by hand during the
oper ati ons whenever necessary.

.6.4 Rol i ng and Broom ng Single Bitum nous Surface Treatnent

Roll the surface with at |least three passes of a pneumatic-tired roller
after sufficient aggregate is spread. Continue rolling until no nore

aggregate can be worked into the treated surface. |If the aggregate is not
di stributed properly, broomthe surface 24 hours after rolling but not
until the surface has set sufficiently to prevent excessive narking. In

pl aces not accessible to rollers, conpact the aggregate with pneunmatic
tanmpers. Renpbve aggregate that has becone contam nated with foreign
matter and replace with clean aggregate and reroll as directed. Miintain
and protect the treated areas by use of barricades until properly cured.

7  APPLI CATI ON OF SECOND COURSE

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

NOTE: If not being used in double BST, delete the
fol |l owi ng paragraphs.

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

7.1 Bi t um nous Treat ment

Apply the bitum nous material for the second course within 48 hours after
construction of the first course, weather permtting. Renbve excess
aggregate by sweeping prior to the second application of bitum nous
material. |If the treated surface is excessively noistened by rain, allow
the surface to dry for such tine as deenmed necessary. Performthe second
application of bitum nous material in the manner specified in article
APPL| CATI ON OF FI RST COURSE, including tenperature and Quantity Limts.

.T7.2 Aggr egat e

I mredi ately follow ng the second application of bitunen, spread aggregate
conforming to the gradation and limts specified in paragraph Quantity
Limts uniformy over the bitum nous material and process in the nanner
specified for the first course.

. 7.3 Rol i ng and Broom ng Second Course Bitum nous Surface Treat nment

Rol | and broomthe surface in the manner specified for the first course
until a thoroughly bonded, snoboth, even-textured surface is produced. For
doubl e bitum nous surface treatnments, after first application of aggregate
is conpleted and accepted, use a steel-wheeled or conbination roller after
at least three coverages of pneumatic-tired rollers. Sweep off the
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surface surplus aggregate and renmove it prior to final acceptance

. 8 SAND SEAL ROLLI NG AND BROOM NG

Begin rolling operations imediately followi ng the application of cover
aggregate. Performrolling using pneunatic-tired rollers. Qperate the
rollers at a speed that will not displace the aggregate. Continue rolling
until the aggregate is uniformy seated into the bitum nous materi al

Sweep off the surface and renove all surplus aggregate not |ess than 24
hours nor nore than 4 days after rolling is conpleted. |Inmediately prior
to opening to traffic, roll the entire treated area with a self-propelled
pneurmatic-tired roller

.9 FI ELD QUALI TY CONTRCL

I nspect application uniformty and determ ne application rates of
bi tum nous material and aggregate each day of application

9.1 | nspection Reports

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Edit the foll owi ng paragraph for the products
used in the work.

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

Furnish a witten report each day of application citing climatic
tenmperature during application of bitum nous surface treatnment [and ]sand
seal, bitum nous tenperature during application, rate of bitum nous

mat eri al application, residual bitumnous material rate, truck speed in
neters per mnute feet per minute, RPMof truck, digital wet (shot) rate,
spray bar height, punp setting, aggregate application rates, and aggregate
spreader speed. Include any observations.

.10 SURFACE PROTECTI ON

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

NOTE: Delete bracketed sentence if pavenent
mar ki ngs are not in Contract.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Keep all traffic off surfaces freshly treated with bitunm nous materi al
Provi de sufficient warning signs and barricades so that traffic will not
travel over freshly treated surfaces. Protect the treated areas from
traffic for at |east 24 hours after final application of bituni nous

mat eri al and aggregate, or for such tinme as necessary to prevent
tracking. Imrediately prior to opening to traffic, roll the entire
treated area with a self-propelled pneumatic-tired roller.[ Apply
paverment markings as required in Contract after final broomng.] After
openi ng, post speed to maxi mur 32 kil oneters per hour 20 miles per hours
for 3 days.

-- End of Section --
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