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USACE / NAVFAC / AFCEC / NASA UFGS- 32 01 16.74 (May 2018)

Preparing Activity: USACE Super sedi ng
UFGS-32 01 24 (August 2008)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated October 2018

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

SECTION 32 01 16.74

I N PLACE HOT REUSED ASPHALT PAVI NG
05/18

NOTE: This gui de specification covers the

requi renents for the hot in-place recycling of

exi sting bitumi nous pavenment using either single- or
nmul ti pl e- pass net hods.

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

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

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

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

PART 1 GENERAL
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NOTE: Experience and data indicate that scarifying
is feasible only on existing asphalt pavenents that
are structurally sound but in need of surface

| eveling or exhibit superficial distresses. 1In the
si ngl e- pass net hod, new asphalt nixture is placed
over the recycled asphalt at the tine of
construction. Wen using a nultiple-pass in-place
recycling process, apply an asphalt overlay or
surface treatnent to the recycled pavenent after
construction of the in-place recycled m xture. Hot
i n-place recycling is a good nmethod for roads in
poor surface condition, but approval of the
responsi bl e government agency's nenber on the
Pavenents Discipline Wirking Group is required for
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use on airfields.
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1.1 UNI T PRI CES

NOTE: Wien ot her met hods of neasurenent are desired
or are necessary, this paragraph will be nodified
accordingly. Delete paragraph NEWASPHALT M XTURE
when new asphalt is not added to the mixture. The
term"recycling agent” is used in this section to
mean any product used to decrease the viscosity of
ol d asphalt binders as specified in ASTM D4552.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

1.1.1 Measurement
1.1.1.1 I n-Place Recycled M xture

The quantity of hot in-place recycled nixture paid for will be the nunber
of square nmeters yards conpl eted and accepted as deterni ned by the
Contracting Oficer. The nunber of square neters yards of planed pavenent
will be determ ned by nmeasuring the length and width of the specified work
area. Recycling agent will be paid for by the nunber of liters gall ons of
material used in the accepted work.

1.1.1.2 New Asphalt M xture

New asphalt mixture will be paid for by the nunber of netric tons short tons
of material used in accepted work.

1.1.2 Payment

The quantities of recycled asphalt mxture, new asphalt mixture, and
recycling agent as deternined in paragraph | NNPLACE RECYCLED M XTURE and
par agr aph NEW ASPHALT M XTURE, will be paid for at contract unit prices per
square nmeter yard for recycled mixture [and per netric ton short ton for
new asphalt mixture] and per liter gallon for recycling agent. |If
deficiencies in the finished product exceed specified tol erances, no
paynment will be made for such areas of pavenent until the defective areas
are corrected and accepted by the Contracting Oficer

1.2 REFERENCES

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Paragraph REFERENCES 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
par agr aph REFERENCES by organi zati on, 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.
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Ref erences not used in the text will automatically
be deleted fromthis section of the project

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

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

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

ASTM | NTERNATI ONAL ( ASTM
ASTM C117 (2017) Standard Test Method for Materials

Finer than 75-um (No. 200) Sieve in
M neral Aggregates by Washing

ASTM C136/ C136M (2014) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates

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

ASTM D2041/ D2041M (2011) Theoretical Maxi mum Specific
Gravity and Density of Bitum nous Paving
Mixtures

ASTM D2170/ D2170M (2010) Kinematic Viscosity of Asphalts
(Bitumens)

ASTM D2171/ D2171M (2010) Viscosity of Asphalts by Vacuum

Capillary Visconeter

ASTM D2172/ D2172M (2017; E 2018) Standard Test Methods for
Quantitative Extraction of Asphalt Binder
from Asphalt M xtures

ASTM D2726/ D2726M (2017) Standard Test Method for Bul k
Specific Gravity and Density of
Non- Absor pti ve Conpacted Bituni nous
Mixtures

ASTM D3665 (2012; R 2017) Standard Practice for
Random Sanpl i ng of Construction Materials

ASTM D4552/ D4552M (2010; R 2016; E 2016) Standard Practice
for Cassifying Hot-M x Recycling Agents

ASTM D5404/ D5404M (2012; R 2017) Standard Practice for
Recovery of Asphalt from Sol ution Using
the Rotary Evaporator

ASTM D6373 (2016) Standard Specification for
Per f ormance Graded Asphalt Bi nder

ASTM D6925 (2014) Standard Test Method for
Preparation and Determ nation of the
Rel ative Density of Hot Mx Asphalt (HWA)
Speci mens by Means of the Superpave
Gyrat ory Conpact or
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1.

ASTM D6926 (2016) Standard Practice for Preparation
of Asphalt M xture Speci nmens Using
Mar shal | Appar at us

ASTM D75/ D75M (2014) Standard Practice for Sanpling
Aggregates
ASTM D979/ DO79M (2015) Sanpling Bitum nous Paving M xtures

3 SUBMITTALS

NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Governnent
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) 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,
Air Force, and NASA projects.

An "S" following a subnittal itemindicates that the
submittal 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 Locate the "S" subnittal
under the SD nunber that best describes the
subnmittal item

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

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation followi ng the "G'
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
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1

1

1

REPORTI NG. Submit the following in accordance with Section 01 33 00
SUBM TTAL PROCEDURES

SD- 03 Product Data
Job-Mx Formula; ¢, [ 1]
SD- 04 Sanpl es
Samples
SD-06 Test Reports
Field Testing and Sanpling
4 EQUI PMENT, TOOLS, AND MACHI NES

Mai ntai n equi pnent, tools, and machi nes used in the performance of the work
in a satisfactory working condition at all tinmes, and in conformance with
appl i cabl e governing regulations for local air pollution controls. Provide
equi prent capabl e of perform ng recycling operations at a mninmmrate of
600 square nmeters 720 square yards per hour to the depth required.

4.1 Heating Units

Provi de heating units that use radiant heat with no flane directly on the
pavenent. Provide conmbustion chanber(s) that is(are) insulated and totally
enclosed. Shield the heating units with an enclosed hood to hold in the
heat and to protect workers and surroundi ng areas.

4.2 Scarifying/MI1ling Equi prent

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

NOTE: The depth of scarification is approximtely
25 mm 1 inch unless otherwise stated for a specific
project. Never scarify deeper than 50 nm 2 inches.
Do no scarify to a depth within 25 mmm 1 inch of the
under | yi ng base course.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provide scarifying or hot mlling equipnent that is able to penetrate the
pavenent surface and cut to the depth as shown on the plans, without
fracturing the aggregate in the pavenent. Wen used for this purpose, the
scarifiers or hot mlling heads have to be able to mx the recycled mxture
with any material that is added as part of the recycling process. Provide
equi prrent with height adjustments to clear obstacles in the pavenent.

. 4.3 Di stribution and M xi ng Equi pnent

Provide at |east one unit of the recycling equi pnent capable of uniformy
distributing and thoroughly m xing the recycling agent [and new asphal t

m xture] with the recycled material. The distribution system(s) of the
added material is(are) required to have a positive feed and shut-off |inked
to the novenent of the unit.

4.4 Vi bratory Screed

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkk

NOTE: Cross slope and grade can be adjusted when
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1

addi ti onal asphalt materials are added to the

m xture. Wen only the recycling agent is added to
the mxture, there is little opportunity to adjust
t he existing slope and grade.

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

Provide a unit with a vibratory screed capabl e of spreading, |eveling, and
finishing the recycled nmixture uniformy across the processed wi dth.

.4.5 Straightedge

Provide and maintain at the site, in good condition, one 3.66 neter 12 foot
strai ghtedge for each finishing unit (paver) for testing the finished
surface. Make straightedges avail able for Government use. Straightedges
have to be constructed of alunmi numor other |ightweight nmetal, wth bl ades
of box or box-girder cross section with flat bottom reinforced to insure
rigidity and accuracy, and with handles to facilitate novenent on the
pavement.

5 QUALI TY CONTRCL

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: The anpunt of sanpling and testing required
depends upon the type of hot in-place recycling
perfornmed. Processes that do not add additiona
asphalt mixture only require testing for the anopunt
of recycling agent added to the mixture. Processes
that add additional asphalt material require
gradation, asphalt content, and m xture volunetric
testing.

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

5.1 Initial Sanpling and Testing

Perform sanpling and testing using a commercial testing |aboratory or
Contractor's facilities, upon approval by the Contracting Officer. Do not
performany work that requires testing until the testing facilities have
been inspected and approved. The first inspection of the testing
facilities will be at the expense of the Government. Cost incurred by the
CGovernnent, for any subsequent inspection required because of failure of
the facilities to pass the first inspection, will be charged to the
Contractor.

.5.2 Samples

Take sanpl es of existing asphalt pavenment fromat |east two |locations to
the expected depth of mlling for |aboratory tests in accordance with
ASTM D979/ DO79N. Take sanples of existing aggregate stockpiles in
accordance with ASTM D75/ D75N. Take sanpl es of asphalt cenent in
accordance with ASTM D140/ D140V and take sanpl es of recycling agent in
accordance with ASTM D140/ D140N. Use the sanples of asphalt pavenent to
determine the job-mx fornmula (JM).

.6 ENVI RONVENTAL REQUI REMENTS

Perform hot in-place recycling procedures only when the existing pavenent
is dry and the pavenent surface tenperature is above 15 degrees C 60
degrees F.
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PART 2 PRODUCTS
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NOTE: Delete the inapplicable paragraphs. Devel op
a mx design or JMF containing the type and anount
of new aggregates and asphalt cenment for processes
requiring additional new asphalt m xture. The
material requirenents for the new aggregates and
asphalt cement used to produce the new asphalt

m xture have to be listed below. The requirenments
listed are as given in Section 32 12 15.13 HOT-M X
ASPHALT Al RFI ELD PAVI NG or Section 32 01 13.62
ASPHALT SURFACE TREATMENT

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkkhkhkhkkkkkx

2.1 RECYCLI NG AGENTS

NOTE: Sel ect the appropriate grade of recycling
agent based upon the ability of the recycling agent
to provide the desired asphalt binder properties in
t he desi gned mi xture.

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

Provi de and use a hot-mix recycling agent of the appropriate grade
conform ng to ASTM D4552/ D4552N

2.2 JOB-M X FORMULA

NOTE: When additional asphalt mxture is added to
the m xture, the Governnment will have to sanple and
provide information concerning the nateri al
properties (asphalt content and gradation) of the
exi sting pavenent to the bidding parties. Add an
edited version of either Section 32 12 16 HOT M X
ASPHALT FOR ROADS or Section 32 12 15.13 HOT-M X
ASPHALT Al RFI ELD PAVI NG to the project
specifications in order to provide the material and
m xture properties required in the JVM-. The grade
of asphalt specified ought to be that which is
specified by the State DOT for that |ocation

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

Furnish the JMF to the Contracting Officer for review at |east 14 days
prior to the start of recycling operations. Do not begin denolition or
recycling operations until the mix design has been approved by the
Contracting Oficer.

a. No paynment will be made for hot in-place recycled nixtures produced
prior to the conpletion and acceptance of the JM-. Provide [the
gradation of the aggregate] [and] [the percentage of [asphalt and]
recycling agent to be added to the mixture] in the JV- subnitted for
approval. Also provide, with the JM-, the anpunt of [asphalt and]
recycling agent given per square neter yard of recycled material

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify 50 gyrations for pavenents designed
for lowtire pressures (less than or equal to 690 kPa
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100 psi). Specify 75 gyrations for pavenents
designed for high tire pressures (greater than 690
kPa 100 psi).

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkhhkhkkkkkkkkkk

b. Devel op the JMF by conbi ning various percentages of the selected
recycling agent with the existing pavenent material. Increase the
amount of recycling agent in the recycled mixture until the void
content of specinmens nmade according to ASTM D6925 or ASTM D6926 usi ng
[50] [75] gyrations/blows reaches 3.5 percent. This reveals the
maxi mum anmount of recycling agent that can be added to the mxture. |If
the voids in the mxture are at 3.5 percent or lower with no recycling
agent added, then no recycling agent will be used unl ess new asphalt
m xture is added. At the selected anpbunt of recycling agent and new
asphalt mixture, if used, extract the asphalt cement fromthe sanples
made and recovered according to ASTM D2172/ D2172N and ASTM D5404/ D5404N,
respectively.

c. Obtain the viscosity of the recovered asphalt cenents in accordance
with either ASTM D2170/ D2170N or ASTM D2171/D2171N. The grade of
recycling agent used in the recycled nmixture has to be one that results
in a dynam c shear rheoneter neasurenent approaching the val ue
i ndi cated by ASTM D6373 for the high tenperature PG grade requirenents
in the project |ocation

d. List the asphalt content tolerance as plus or minus 0.5% of the
devel oped asphalt content target value in the JM-. [The in-place hot
reused asphalt paving will be covered with hot nix asphalt meeting the
requirenents given in Section [32 12 16 HOT M X ASPHALT FOR ROADS] |
32 12 15.13 HOT-M X ASPHALT Al RFI ELD PAVING] [The in-place hot reused
asphalt paving will be covered with surface treatnent neeting the
requi renents given in Section 32 01 13.62 ASPHALT SURFACE TREATMENT] .

PART 3 EXECUTI ON

3.1 PREPARATI ON OF SURFACE
Prior to recycling, clean the pavenent surface of all |oose and foreign or
obj ectionable material with broonms or other suitable nethods. Localized
pat chi ng, structural corrections, and adjustnments to existing structures
(i.e., manhol e covers) have to be conpleted prior to the recycling process.

3.2 HEATING

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Control the anmount of heat applied to the
pavenment sufficiently to avoid damagi ng the heated
pavenment. Excess heat burns and therefore danmages
t he asphalt binder. Experience has shown that a
dense graded asphalt mix that is relatively lean in
asphalt cement content is easiest to heat.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkkkhkhhkhkhkkkkkkkkkk

Provi de heating units of sufficient nunmber and size to heat the pavenent
surface as required for successful scarifying or hot mlling to the
required depth. Do not allow these units to overheat the existing
pavement. GCenerate sufficient heat to result in a mninumrecycled mxture
tenperature of 115 degrees C 240 degrees F as the mi xture is being placed.
Do not allow the maxi numtenperature of the recycled mixture to exceed 143

SECTION 32 01 16.74 Page 10



3.

3.

degrees C 300 degrees F at any tinme during the recycling process. Dispose
of any recycled mxture that exceeds 143 degrees C 300 degrees F in
accordance with approved waste di sposal procedures and |locations/facilities
and replace the recycled nixture at no cost to the Governnent.

3 RECYCLI NG PROCEDURE

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Based on the requirenents of the project,
select either a single- or multiple-pass nethod of
recycling. The single-pass nethod is further broken
down into rem x and repave procedures. The

nmul ti pl e-pass nethod requires a wearing surface that
can be applied at any time frominmediately prior to
conpaction of the recycled m xture to several weeks
later.

Edit the follow ng paragraphs according to the type
of recycling to be acconpli shed.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

3.1 Si ngl e- Pass Met hod

Performthe single-pass nethod using self-contained, self-propelled,

aut omated units capable of heating, scarifying or hot rotary m xing, and
redistributing the recycled nmixture. The mixture consists of the existing
pavenent, recycling agent, [and new asphalt nixture] to the specified depth
and design. Automatically feed the reclaimed material into a mixing unit.
Add a recycling agent [and new asphalt mixture] to the reclained materia
inthe mxer. Apply the recycling agent within the range required for the
project and control the application within plus or mnus 0.023 L/square
meter 0.05 gallons/square yard. Heat the recycling agent, at the tinme of
application, to within plus or nminus 14 degrees C 25 degrees F of the
temperature of the recycled mixture. Specify the [type and quantity of the
new asphalt m xture as well as the proportion of new nmaterial and]
reclainmed material in the JM. Thoroughly mix all materials while

mai ntaining the mninmumtenperature of 115 degrees C 240 degrees F. After
[ mi xi ng, the conbined bitum nous material] [the addition of the recycling
agent], gather the reclainmed material using a | eveling device equipped with
augers for mxing and placing to a uniformdepth over the w dth being
processed (Repaving). Place a layer of new hot m x asphalt confornmng to
the JMF over the recycled mix while it still has a residual m ninmm
tenperature of 107 degrees C 225 degrees F. Automatically feed the |ayer
of new hot m x asphalt (neeting the requirenents of Section 32 12 16 or
Section 32 12 15.13) into a finishing unit (paver) that has automatic
screed control for longitudinal |eveling of the honbgeneous recycled

m xture to the required thickness in conformance with the specified
cross-section.

.3.2 Mul ti pl e- Pass Met hod

Performthe multiple-pass nethod consisting of self-contained,

sel f-propelled or towed, automated units capable of heating, scarifying or
hot rotary m xing, redistributing, and screeding. The equi pnent used in
the nmethod has to also provide for controlled leveling at the crown and
across the screed to insure a cross-section that confornms to the pavenent
profile specified. Control the heating to provide a mininmmrecycled

m xture tenperature of 115 degrees C 240 degrees F behind the screed. The
unit shall be able to unifornmy distribute the specified anount of
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3.

recycling agent throughout the recycled mxture. Apply the recycling agent
within the range required for the project and control the application
within plus or mnus 0.023 L/square nmeter 0.05 gallons/square yard. Heat
the recycling agent, at the time of application, to within plus or minus 14
degrees C 25 degrees F of the tenperature of the recycled mxture. Apply a
wearing course neeting the requirenents of Section [32 12 16 HOT M X
ASPHALT FOR ROADS] [32 12 15.13 HOT-M X ASPHALT Al RFI ELD PAVI NG [

32 01 13.62 ASPHALT SURFACE TREATMENT] follow ng conpl etion of the
recycling process.

.4 JOINTS

Heat the existing pavenent a nminimumof 100 nm 4 inches beyond the wi dth of
the recycling. When recycling adjacent to an existing hot-mix recycled
pavenent mat, the heating has to extend 150 mm 6 inches into the existing
mat and at |east 100 mm 4 inches of the mat has to be recycled with the new
mat.

5 COMPACTION

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: The anount of conpaction required for the

i n-place recycl ed asphalt ni xture depends on the
pavenment application. Pavenents subjected to high
tire pressure (over 690 kPa 100 psi) vehicles, heavy
| oads, or nunerous application of |oads require a

m ni mum density or degree of conpaction of 93
percent of the theoretical maxi num specific gravity
of the recycled mxture. Pavenents subjected to | ow
tire pressure (equal to or |ess than 690 kPa 100 ps
) vehicles, lighter |oads, or fewer applications of
loads will require a minimmdensity or degree of
conpaction of 92 percent of the theoretical maximm
specific gravity of the recycled mxture.

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

Uniformy conpact the in-place recycled asphalt nmixture to a density of
greater than or equal to [93] [92] percent of the theoretical maxi num
specific gravity but less than or equal to 96 percent of the theoretica
maxi mum specific gravity as determ ned according to ASTM D2041/ D2041N.
Provide and utilize the type, size and nunber of rollers using the rolling
pattern that produced the approved test section in production paving. Use
a pneumatic-tire roller to seal the surface. Use additional rollers as
required to remove any roller marks. Use only water or an approved rel ease
agent on rollers, tanps, and other conpaction equi pnent. Operate rollers
in vibratory node only when doing so does not damage the pavenent.
Establish a newrolling pattern when changes occur in the recycled mx or
pl acenment conditions. Adjust or cease conpaction when cracking or

di spl acenent occurs. Repair cracked pavenent before sealing, overlaying or
appl ying surface treatnents. Ensure that pavenent is fully conpacted
before allowing rollers to park on the pavenent. Suspend operations when
the density is found to be outside the specified range. Provide a witten
corrective action plan to the Contracting Officer that will ensure future
operations will result in pavenent densities within the specified range.
Do no restart recycling operations until operations have been adjusted so
that density requirenments are nmet. Correct pavenment with density | ower
than the m ni num specified by either renoving and replacing or reheating
with an infrared heater with no open flanme and reconpacting at no
additional cost to the Governnment. Pavenent can only be reheated and
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reconpacted once. |If its density remains below the m ni mnum specified,
renove and repl ace the pavenent mi xture having i nadequate density at no
addi tional cost to the governnent.

.6 TEST SECTI ON

NOTE: Use of a test section is recommended for al
hot in-place recycling projects, especially for

si ngl e- pass net hods of construction. Placenment of
test sections in two adjacent paving |lanes is
required for recycling of pavenment areas where

ext ensi ve |l ongitudinal construction joints are
required, i.e. parking |ots.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Prior to the start of the recycling, recycle a |l ength of pavenent at |east

30 neters 100 feet long to the depth required in the project. |[|f possible,
at the direction of the Contracting Oficer, place this test section in two
adj acent paving |l anes to denonstrate joint construction. In accordance

with requirements specified in paragraph PREPARATI ON OF SURFACE, paragraph
HEATI NG, par agraph RECYCLI NG PROCEDURE and par agraph COVPACTI ON, place or
spread the recycled mxture and then roll the recycled mxture with the
equi pnent to be used in the project. Test and evaluate this test section
as a full day's production. The test section nay be located in one of the
less critical areas of the project pavenent construction, as directed by
the Contracting Officer. Begin full production if test results are
satisfactory, and as approved by the Contracting Officer. |If the test
section was constructed within the project boundaries and denonstrates
satisfactory test results, keep it in place as part of the conpleted
pavenent. |f tests indicate that the pavenent does not conformto

speci fication requirenments, make necessary adjustnments to operations and
procedures imredi ately and construct another test section, all at no

addi tional cost to the Government. Construct additional test sections, as
necessary and as directed by the Contracting O ficer, to be sanpled and
tested for conformance with specification requirenents. Do not start ful
production w thout test section approval by the Contracting Oficer

.7  ACCEPTABI LI TY OF WORK
. 7.1 Field Testing and Sanpling

Performthe tests described in paragraph M XTURE PROPERTI ES and par agr aph
DENSI TY TESTI NG on one set of sanples taken at the rates and tines
specified in these sub paragraphs. Subnit copies of all test results
within 24 hours of material sampling. Subnmt copies of test reports on

mat eri al properties of existing asphalt pavenent [and new asphalt m xture],
not less than [30] [__ ] days before the material is required in the
work. Include with the test reports all of the information establishing
compliance with the requirenents detailed in this section and in referenced
publications. Certified copies of the recycling agent manufacturer's test
reports indicating conpliance with applicable specified requirenents, have
to be received no less than [30] [__ ] days before the material is
required for the project. Performsanpling and testing using a comerci a
testing | aboratory or Contractor's facilities, upon approval by the
Contracting Oficer.
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3.

3.

7.1.1 M xture Properties

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Select the information in the first set of
brackets when the single-pass renm x process is used
and select the information in the second set of
brackets when the nultipl e-pass process is used.
Sanpl e and test the mixture twice a day, or once for
every 4 hours, of production or placenent.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

[btain a sanple of the recycled mixture for every [ ] hours of mx
production. Extract the asphalt cenment fromthe m x according to

ASTM D2172/ D2172N. The asphalt content of the recycled naterial has to be
within the tol erance given in paragraph JOB-M X FORMULA. Determ ne the
gradation of the extracted aggregate according to ASTM C117 and

ASTM C136/ C136N. The extracted gradation has to neet the JMF and the
correspondi ng tol erances.] [Record and report to the Contracting O ficer
the amobunt of recycling agent used per day along with the square neter yard
area recycled. Use these values to verify that the correct anount of
recycling agent is being added to the recycled mxture.]

.7.1.2 Density Testing

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

NOTE: A 100 nm 4 inch core or 150 mm 6 inch core
sanmple is required for each 1,700 to 5,000 square
neters 2,000 to 6,000 square yards of hot in-place
recycled mxture. Default area of sanmpling is 1,700
square neters 2,000 square yards.

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

ot ain one 100 or 150 M 4 or 6-inch dianmeter core sanple for each [ ]
square neters yards of hot in-place recycled mxture. Determine the

| ocation of the core sanples according to ASTM D3665. Determnine the
density of the cores in accordance with ASTM D2726/ D2726. Report the
density as a percent of the theoretical maxi numspecific gravity, as
determi ned by ASTM D2041/ D2041NV, of the cores. Correct pavement with
density lower than the mininum specified by either renoving and repl aci ng
or reheating with an infrared heater with no open flane and reconpacting at
no additional cost to the Government.

7.2 Grade Conf or mance

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Run lines of levels to deternine elevation of
t he pl aned pavenent |ongitudinally and transversely
at intervals not exceeding 7.6 neters 25 feet for
pavenments subject to aircraft traffic, such as
airfield runways and taxi ways. Grade neasurenents
for roads will be 7.6 m25 feet |ongitudinally along
centerline and as appropriate transversely.

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

Test the finished surface of the recycled pavenent, for conformance with
the plan-grade requirements and acceptance in the presence of the
Contracting Oficer, by running lines of levels at intervals of [___ ]
meters feet longitudinally and [__ ] meters feet transversely to
determne the el evation of the conpl eted pavenent. Correct the finished
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surface where it varies nore than 15 mMm 0.6 inch fromthe established

pl an-grade line and elevation. Correct the finished surfaces at junctures
wi th ot her pavenments where the surface does not coincide with the finished
surfaces of abutting pavenents.

.7.3 Surface-Smoothness

During construction of the recycl ed pavenent, the finished surface will be
tested by the Contractor using a straightedge. The neasurenents of any
devi ations fromthe strai ghtedge and the | ocations of those deviations wll
be recorded. O her approved devices nmay be used provided that, when
satisfactorily and properly operated, such devices reveal all surface
irregularities exceeding the tol erances specified. Correct surface
irregularities that depart fromthe testing edge by nore than 6 nm 1/4 inch
as directed.

-- End of Section --
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