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HOT- M X Bl TUM NOUS BASE COURSE FOR ROADS AND STREETS
05/ 20
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NOTE: This guide specification covers the
requi renents for hot-m x bitum nous base course for
road and street pavenents.

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

Renove i nformation and requirenments 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)

Use Section 32 12 16.16 ROAD-M X ASPHALT PAVING to
specify wearing or surface courses for roads and

streets.
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

PART 1 GENERAL

1.1 UNI' T PRI CES

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: These paragraphs will be del eted when | unp
sum paynent i s desired.

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

1.1.1 Measur ement

The amount paid for will be the number of netric 2000-pound tons of
bi tum nous m xture used in the accepted work. Weigh bitum nous mxture
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after mixing. No paynent will be nade for defective areas until corrected.
1.2 Basi s for Paynent

The quantities of bitum nous base course will be paid for at the
respective contract unit prices in the bid schedule. Paynent will
constitute full conpensation for preparing and reconditioning the
underlying layer; for furnishing all material, equipnent, plant, and
tools; and for all |abor and other incidentals necessary to conplete the
work required by this section.

.2 REFERENCES

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

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

t hi s paragraph by organi zation, designation, date,
and title.

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

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

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

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

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.

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

AASHTO M 156 (2013; R 2017) Standard Specification for
Requi renents for Mxing Plants for
Hot - M xed, Hot-Laid Bitumni nous Paving
M xt ur es
ASPHALT | NSTI TUTE (Al)
Al Ms-2 (2015) Asphalt M x Design Mt hods

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
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ASTM C127

ASTM C128

ASTM C131/ C131M

ASTM C136/ C136M

ASTM C183/ C183M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D75/ D75M

D140/ D140M

D242/ D242M

D946/ D946M

D1856

D2041/ D2041M

D2172/ D2172M

D2216

D2726/ D2726M

D3381/ D3381M

D3665

(2015) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absor ption of Coarse Aggregate

(2022) Standard Test Method for Density,
Rel ative Density (Specific Gravity), and
Absorption of Fine Aggregate

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

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

(2022) Standard Practice for Sanpling and
t he Amount of Testing of Hydraulic Cenent

(2019) Standard Practice for Sanpling
Aggr egat es

(2016) Standard Practice for Sanpling
Asphalt Materials

(2009; R 2014) Mneral Filler for
Bi t um nous Pavi ng M xt ures

(2020) Standard Specification for
Penetrati on- Gaded Asphalt Cenment for Use
in Pavenent Construction

(2009; R 2015) Recovery of Asphalt from
Sol uti on by Abson Met hod

(2011) Theoretical Maxi mum Specific
Gravity and Density of Bitum nous Paving
M xt ur es

(2017; E 2018) Standard Test Methods for
Quantitative Extraction of Asphalt Bi nder
from Asphalt M xtures

(2019) Standard Test Methods for
Laboratory Determ nati on of Water
(Moi sture) Content of Soil and Rock by Mass

(2019) Standard Test Method for Bul k
Specific Gravity and Density of

Non- Absor pti ve Conpacted Bituni nous
M xt ur es

(2018) Standard Specification for
Vi scosity-Graded Asphalt Binder for Use in
Pavenent Construction

(2012; R 2017) Standard Practice for
Random Sanpl i ng of Construction Materials
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1.

ASTM

ASTM

ASTM

D3666

D4318

D4791

ASTM D4867/ D4867M

ASTM D5821

ASTM D6373

ASTM D6925

3

SUBM TTALS

NOTE:

(2016) Standard Specification for M nimm
Requi renents for Agencies Testing and
I nspecting Road and Paving Materials

(2017; E 2018) Standard Test Methods for
Liquid Limt, Plastic Linmt, and
Plasticity I ndex of Soils

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

(2009; R 2014) Effect of Mdisture on
Asphalt Concrete Paving M xtures

(2013; R 2017) Standard Test Method for
Det erni ni ng the Percentage of Fractured
Particles in Coarse Aggregate

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

(2014) Standard Test Method for

Preparati on and Deternination of the

Rel ative Density of Hot M x Asphalt (HVA)
Speci mens by Means of the Superpave
Gyratory Conpact or

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

Revi ew 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 subnmittals
required for the project. The Guide Specification

t echni cal

editors have classified those itens that

requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other

subm ttal

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

aut hority.
Resi dent

Codes for Arny projects using the

Managenent System (RMB) 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
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1

1

Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

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

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Sour ces of Aggregates
Job Mx Formula; ¢, [__ 11
SD-06 Test Reports
Sour ces of Aggregates
Bi tum nous Materials
Test Section; C[, [__ 1]
Service Record; C[, |
SD-09 Manufacturer's Field Reports
Bat ch Tickets
4  QUALITY CONTROL

4.1 Qualifications

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: Include bracketed sentence for Corps-nanaged
proj ects.

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

Perform sanpling and testing using an approved conmercial testing

| aboratory or on-site facilities. Submit accreditation of the conmercia

| aboratory by an i ndependent eval uation authority, indicating conformnmance
to ASTM D3666, including all applicable test procedures. Do not start work
requiring testing until the facilities have been inspected and approved.
Schedul e and provide paynment for |aboratory inspections. Additiona
paynment or a tine extension due to failure to acquire the required

| aboratory validation is not allowed. Maintain this certification for the
duration of the project. [In addition, all contractor quality control
testing | aboratories perforning acceptance testing require USACE
validation by the Material Testing Center (MIC) for both parent |aboratory
and on-site laboratory. Validation on all |aboratories is required to
remai n current throughout the duration of the paving project. Contact the
MIC manager |isted at
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for costs and scheduling.]
1.4.2 Test Results

Verify that materials conply with the specification. Wen a nmateri al
source i s changed, test the new naterial for conpliance. Wen
deficiencies are found, repeat the initial analysis and retest the
material already placed to determ ne the extent of unacceptable material
Repl ace or repair all in-place unacceptable material to conformto the
contract requirenments. Submit copies of field tests results within [24]

[ ] hours after the tests are perforned and certified copies of tests
results for approval not less than [30] | ] days before material is
required for the work

1.4.3 Bat ch Tickets
Provi de batch tickets in accordance with AASHTO M 156.

1.4.4 Aggr egat 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: Satisfactory service record for an aggregate
wi |l be determ ned based on the aggregate's ability
to resist polishing, raveling, stripping, and
degradati on under traffic and clinate conditions
simlar to that expected during its use. If
performance data indicate that an aggregate is
susceptible to one or nore of the above-nentioned
problens, nitigate the problemor reject that source
of aggregate.

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

Sel ect sources of aggregates and subnit a plan for operation of a new
source of aggregates at |east 45 | ] days in advance of starting
production. If a previously devel oped source is selected, subnit test
results with evidence that central plant hot-mi x bitum nous pavenents
constructed with the aggregates have had a satisfactory service record of
at least 5 years under sinmilar climatic conditions. Include in the service
record a tabul ati on of aggregate gradation and quality test results,

typi cal hot-m x asphalt m x design using the aggregate, and a list of
representative paving projects using the aggregate. Make such tests and
ot her investigations as necessary to determ ne whether or not aggregates
neeting the requirenents specified can be produced fromthe proposed
sources. Sanpl e aggregates in accordance with ASTM D75/ D75V and test them
at the start of production.

1.4.5 M neral Filler
Sanple nineral filler in accordance with ASTM C183/ C183M.

1.4.6 Bi t um nous Materials
Sel ect sources where bitumi nous materials are obtained in advance of tine
when materials will be required in the work. Sanple bitum nous naterials

in accordance with ASTM D140/ D140N. Submit test results not |ess than 30
[ ] days before such material is required for use in the work.
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1.5 ENVI RONVENTAL REQUI REMENTS
Do not construct bitum nous courses when the underlying course contains
free surface water, or when tenperature of the surface of the underlying
course is below 5 degrees C 40 degrees F, unless otherw se directed.
1.6  ACCEPTANCE
1.6.1 Tol er ances
Accept ance of bitum nous base course is based on conmpliance with the
tol erances presented in Table 1. Renove and replace bitum nous base
course represented by the failing tests or subnit repair plan for approval.
TABLE 1
Attribute Measur enent
Plant M xture
Delivery to Laydown Machine M ni mum 121 deg C 250 deg F
Laboratory Air Voids 3 to 5 percent
Fi ni shed Mat
Mat Density (avg of 4 cores/lot) M ni mum 92 percent of TMD
Joint Density (avg of 4 cores/lot) M ni mum 90.5 percent of TMD
Grade plus/m nus 15 mm 0. 05 f oot
Snoot hness plus/mnus 10 mm 3/8 inch
Longi tudi nal Joint O fset M ni mum 300 mm 1 foot
Transverse Joint Ofset M ni num 600 nm 2 feet
1.6.2 Test Section

At the start of plant operation, prepare a quantity of the mxture
sufficient to construct a test section at |least 30 neters 100 feet |ong
and two spreader wi dths wi de. Place, spread, and conpact the mxture with
equi pnment to be used in the project and in accordance with requirenents
specified herein. Construct a cold joint between spreader w dths. Test
and evaluate the test section and conformto all specified requirenents.
If tests indicate that the pavenent does not conformto the tol erances of
Table 1, renpve and construct additional test sections and sanple for
conformance to specification requirenents. Do not start production of the
bi t um nous base course m xture w thout approval.
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PART 2 PRODUCTS

2.

1 AGCREGATES

Provi de aggregates consisting of crushed stone, crushed slag, crushed
gravel screenings, sand, and mineral filler, as required. The portion of
these materials retained on the 4.75 nmr No. 4 sieve is classified as
coarse aggregate; the portion passing the 4.75 nm No. 4 sieve and retained
on the 0.075 mr No. 200 sieve, as fine aggregate; and the portion passing
the 0.075 mm No. 200 sieve, as mineral filler.

1.1 Coar se Aggregates

Provi de coarse aggregates consisting of clean, sound, durable fragnents of
crushed stone, crushed slag, or crushed gravel neeting the follow ng
requirenents:

.1.1.1 Aggr egat e Wear

Percent age of wear not exceeding 40 after 500 revolutions, as determ ned
in accordance with ASTM C131/ Cl131N

2.1.1.2 Aggr egate Loss

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: Use the nagnesi um sul fate soundness test to
excl ude aggregates known to be unsatisfactory or for
eval uati ng aggregates from new sources. Insert the
percentage of loss will in the blanks based on

know edge of aggregates in the area that have been
previously approved or that have a satisfactory
service record in bitun nous pavenent construction
for at least 5 years and will assure that aggregates
fromnew sources will be equal to or better than

t hese aggregates.

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

Percentage of |oss not exceeding 18 [ ] after five cycles perforned in
accordance with ASTM C88, using magnesium sul fate.

.1.1.3 Fractured Faces

At | east 75 percent by weight of coarse aggregate containing two or nore
fractured faces produced by crushing when tested in accordance with
ASTM D5821

.1.1.4 Fl at and El ongated Pi eces

Particle shape essentially cubical and containing not nore than 20
percent, by weight, of flat particles and elongated particles (3:1 ratio
of maxi mumto m nimun) when tested in accordance with ASTM D4791

.1.1.5 Dry Weight of Crushed Sl ag

Dry wei ght of crushed slag not |ess than 1200 kg/cubic nmeters 75 pcf as
determ ned in accordance with ASTM C29/ C29N
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2.

1.2 Fi ne Aggregates

Provi de fine aggregates consisting of clean, durable natural sands;
manuf act ured sands prepared by crushing stone, slag, or gravel, or any
conbi nati on of natural and manufactured sands. Natural sands consist of
grains of clean, hard, durable rock. Limt the quantity of uncrushed
material to a maxi num of 25 percent by wei ght of total aggregate.

.1.3 M neral Filler

M neral filler conformng to ASTM D242/ D242N.

1.4 Liquid Limt and Plasticity Index

Measure liquid limt and plasticity index on the portion of the aggregate
passing the 0.425 nmr No. 40 sieve in accordance with ASTM D4318.

Requi renents apply to the individual aggregate fractions and the conbi ned
blend in the conpl eted base course. Provide aggregates classified as

ei ther nonplastic or having a liquid limt not greater than 25 and a
plasticity i ndex not greater than 5.

2.2 Bl TUM NOUS MATERI ALS

2.

2.

2.1 Asphal t Cenent

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: Specify Performance Grade (PG asphalt

wher ever avail able. Wen sel ecting PG asphalt
cenents, it is recommended that 98 percent
reliability be used. For |ow volune roads, use a 50
percent reliability. Al so, consider |ocal

experi ence of State Departnent of Transportation and

availability of desired asphalt grade.
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

Provi de asphalt cenent binder conform ng to ASTM D6373 Perfornmance G ade

(PG [ ].[ As an alternate, provide ASTM D3381/D3381N Viscosity G ade
[ ] or ASTM D946/ DO46N penetration grade | ] asphalt cenent.]
3  AGGREGATE GRADATI ON

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 fromTable 1 the gradations that wll
not be used as a part of this project. Use of
gradation 3 is limted to shoulders and | eveling
courses. Use Section 32 12 16.16 ROAD-M X ASPHALT
PAVI NG to specify wearing or surface courses for
roads and streets.

CGeneral ly, the m ni mum conpacted | ayer thickness for
gradation No. 1 would be at least 57 mm 2.25 inches,
t he m ni mum conpacted | ayer thickness for gradation
No. 2 would be at least 37.5 mr 1.5 inches, and the
m ni mum conpacted | ayer thickness for gradation No.

3 would be at least 25 nmr 1.0 inch.

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

Provi de m neral aggregate of such size that percentage conposition by
wei ght, as determ ned by ASTM C136/ C136l, conforms to the gradation
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specified in TABLE 2, and does not vary fromthe lowlimt on one sieve to
the high Iimt on the adjacent sieve or vice versa, but grade uniformy
fromcoarse to fine.

TABLE 2. AGGREGATE GRADATI ON
Per cent Passing

Si eve Size (nmm Gradation 1 Gradation 2 Gradation 3
25 1 inch 100
19 3/4 inch 90- 100 100 ---
12.5 1/ 2 inch 68- 88 90- 100 100
9.5 3/8 inch 60- 82 72-88 90- 100
4.75 No. 4 45- 67 53-73 58-78
2.36 No. 8 32-54 38-60 40- 60
1.18 No. 16 22-44 26-48 28-48
0.60 No. 30 15-35 18- 38 18- 38
0.30 No. 50 9-25 11-27 11-27
0.15 No. 100 6-18 6-18 6-18
0.075 No. 200 3-6 3-6 3-6

2.4 COVPOSI TI ON OF M XTURE

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 state DOT Superpave nixes, specify the
design ESALs fromsite-specific traffic studies or
the foll ow ng:

Desi gn ESALs Typi cal Roadway Application
(mllions)
< 0.3 Very light traffic; no trucks

(local /county roads, city streets)

0.3to < 3 Mediumtraffic (collector roads, nost
county roads)

3 to 30 H gh traffic (nost of interstate system
clinbing | anes, truck weigh stations)

Speci fy the nom nal naxi mum aggregate size (NVAS) in
accordance with state DOT gui dance.

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
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2.4.1 Job-M x Formula (JMF)
2.4.1.1 Devel op the JMF

Provi de an asphalt m x conmposed of a mxture of well-graded aggregate,
mneral filler if required, and asphalt binder. Size the aggregate
fractions, handle in separate size groups, and conbine in such proportions
that the resulting m xture neets the gradi ng requirenments of Table 2.
Submit proposed JMF;, do not produce hot-m x asphalt for paynent until a
JMF has been approved. Design the hot-nix asphalt in accordance with
Marshal |  or Superpave procedures and the criteria shown in Table 3. Use

t he hand- hel d hamer to conpact the specinens for Marshall mi x design.

Desi gn Superpave mxes with the nunber of gyrations specified in Table 3,
unl ess the DOT option is chosen. If the Tensile Strength Ratio (TSR) of
the conposite mixture, as determ ned by ASTM D4867/ D4867l, is |ess than
75, reject the aggregates or treat the asphalt mxture with an approved
anti-stripping agent. Add the amount of anti-stripping agent sufficient to
produce a TSR of not less than 75. Provide an antistrip agent, if
required, at no additional cost. Provide sufficient nmaterials to produce
90 kg 200 pound of blended m xture for verification of mix design at |east
14 days prior to construction of test section.

2.4.1.2 Option

A currently used DOT Superpave hot nmix nay be used in lieu of devel oping a
Mar shal | hot mi x design as described herein. Design the Superpave
volumetric mx in accordance with Al V5-2 and ASTM D6925. Provide a

nom nal maxi mum aggregate size (NVAS) of [37.5] [25.0] [19.0] [12.5] [9.5]
mr [1-1/2] [1] [3/4] [1/2] [3/8] inch. Oher DOT hot m x design nethods
may be suitable, as approved. Select the number of conpaction gyrations,
Ndes, based on a design traffic of | ] equival ent single axle |oads
(ESALS) .

2.4.2 JMF Requirenents

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

NOTE: In Table 3, use a 75 Blow or 75 gyration
conpactive effort for all asphalt m xtures designed
for tire pressures of 690 kPa 100 psi or higher.
For m xtures designed for tire pressures |ess than
690 kPa 100 psi, use a 50 Blow or 50 gyration
conpactive effort. Also, use a 50 Blow or 50
gyration compactive effort for shoul der pavenent

m xt ures.

In Table 3, delete the colum which does not apply,
unl ess the project includes both 75 Bl ow or 75
gyration and 50 Blow or 50 gyration nmixes. |If both
nm xes are used on a project, identify which nix is
applicable to which I ocation.

Sel ect the appropriate gradation and VNVA
requirenents in Table 3 to be consistent with the
gradation chosen in Table 2 and del ete the other two
lines.

Renove itemu., belowif RAP is not used in the job.
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
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Submit in witing the job mix fornula for approval at |east 30 | ]
days prior to the start of the test section including as a m ni mum

a. Percent passing each sieve size.

b. Percent of asphalt binder

c. Percent of each aggregate and mineral filler to be used.

d. Asphalt performance grade [viscosity grade] [penetration grade].

e. Nunmber of blows of hand-held hamer per side of nolded specinen. (NA
for Superpave)

f. Nunber of gyrations of Superpave gyratory conpactor, (NA for Marshal
nm x desi gn)

g. Laboratory m xi ng tenperature.
h. Lab conpaction tenperature.
i. Tenperature-viscosity relationship of the asphalt cemnent.

j. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal maxi mum si ze.

k. Gaphical plots of stability (NA for Superpave), flow (NA for
Super pave), air voids, voids in the nmineral aggregate, and unit weight
versus asphalt content as shown in Al N5-2.
I. Specific gravity and absorpti on of each aggregate.
m Percent natural sand.
n. Percent particles with 2 or nore fractured faces (in coarse aggregate).
0. Fine aggregate angularity.
p. Percent flat or elongated particles (in coarse aggregate).
g. Tensile Strength Rati o(TSR)
r. Antistrip agent (if required) and anount.

s. List of all npodifiers and anpunt.

t. Correlation of hand-held hamer w th nmechani cal hanmmrer (NA for
Super pave) .

u. Percentage and properties (asphalt content, binder properties, and

aggregate properties) of reclainmed asphalt pavenment (RAP) in
accordance with paragraph RECYCLED HOT-M X ASPHALT, if RAP is used.
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Table 3. Mx Design Criteria

Test Property 50 Blows or M x 75 Blows or M x
Gyrations Gyrations
Stability, N pounds, mninmm (NA for *60001350 *80001800
Super pave)
Fl ow, 0. 25 nm 0.01 inch, (NA for 8-18 8-16
Super pave)
Air voids, percent 3-5 3-5
Percent Voids in mneral aggregate
(VMA), (mi ni mum
Gradation 1 14.0 14.0
Gradation 2 15.0 15.0
Gradation 3 16.0 16.0
TSR, m ni mum percent 75 75

* This is a mninumrequirenent.

** Calculate VMA in accordance with Al Ms-2, based on ASTM C127 and ASTM C128 bul k

specific gravity for the aggregate.

2.4.2.1 Adj ustment to JMF

The JMF for each mixture is in effect until a new fornula is
witing. Should a change in sources of any materials be made,

approved in
perform a

new m x desi gn and obtain approval before the new nmaterial is used. Make

m nor adjustnments within the specification linmts to the JMF

to optimze

m x volumetric properties. Adjustnments to the original JMF are linmted to
plus or mnus 4 percent on the 4.75 mr No. 4 and coarser sieves; plus or

m nus 3 percent on the 2.36 mr No. 8 to 0.30 mm No. 50 sieves; and plus or
m nus 1 percent on the 0.15 mr No. 100 sieve. Adjustnents to the JMF are

l[imted to plus or minus 1.0 percent on the 0.075 nmr No. 200

si eve.

Asphalt content adjustnments are limted to plus or minus 0.40 fromthe

original JM-. If adjustments are needed that exceed these |
a new m x design.

2.5 RECYCLED ASPHALT PAVEMENT

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

NOTE: |If RAP is not permitted, include the first
sentence in brackets and delete the follow ng sets

mts, devel op

EIE IR I O S

of brackets and text. Limt the amount of RAP so the

asphalt binder fromthe RAP does not exceed 30
percent of the total asphalt content.

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

[RAP is not permitted.] [Provide recycled asphalt consisting
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asphalt pavenent (RAP), coarse aggregate, fine aggregate, mineral filler,
and asphalt cenent. Recycled Asphalt Shingles (RAS) are not permtted.
Provi de RAP of a consistent gradation, asphalt content, and properties
obt ai ned from on-base stockpiles or asphalt paverment mlled under this
contract. Maintain RAP stockpiles free from contami nation, including
coal -tar sealers. Wien RAP is fed into the plant, limt the maxi num RAP
chunk size to 50 mr 2 inches. The individual aggregates in a RAP chunk
are not to exceed the naxi num si ze aggregate of the gradation specified in
Table 1. Design the recycled asphalt nixture using procedures contai ned
in Al M5-2. Provide RAP job mx that neets the requirements of paragraph
COWPCSI TION OF M XTURE. Limt the ampunt of RAP so the asphalt binder
fromthe RAP does not exceed 30 percent of the total asphalt content.]

.5.1 RAP Aggregates and Asphalt Cenent

[Provide a blend of aggregates used in the recycled nmix that neet the
requi renents of paragraph AGGREGATES. Establish the percentage of asphalt
in the RAP for the mixture design according to ASTM D2172/D2172N using the
appropriate dust correction procedure.]

.5.2 RAP M x
[Sel ect the virgin asphalt binder as described bel ow

a. For 0-20 percent recycled binder content - no change in virgin binder
sel ection.

b. For 20+ to 30 percent recycled binder content - select virgin binder
one grade softer than normal for both the high and | ow tenperature
limts, i.e., PG 64-22 would soften to PG 58-28.]

.6 EQUI PVENT, TOOLS, AND MACHI NES
.6.1 Bi t um nous Pl ant

Provi de a bitum nous plant of such capacity to produce the quantities of

bi tum nous mi xtures required for the project within the conpletion tinme of
the contract. Provide hauling equi pnent, paving nmachines, rollers,

m scel | aneous equi prent, and tools in sufficient numbers and capacity and
in proper working condition to place the bitum nous paving mxtures at a
rate equal to the plant output. Provide a sufficient nunmber of adequately
trai ned personnel during paving operations to produce a pavenent neeting
the requirenents in this specification

.6.2 M xi ng Pl ants

Provide m xing plants in accordance with AASHTO M 156 which are automatic
or sem automatic controlled, comrercially manufactured units designed,
coordi nated, and operated to consistently produce a mixture within the
job-mx formula (JMF). Prequalify drumor batch nmixers at the production
rate to be used during actual mx production. The prequalification tests
i ncl ude extraction in accordance with ASTM D2172/ D2172N and recovery of

t he asphalt binder in accordance with ASTM D1856.

.6.3 Asphal t Paver
Provi de asphalt pavers which are self-propelled, with an activated screed,

heat ed as necessary, and capable of spreading and finishing courses of
hot-m x asphalt which will neet the specified thickness, snpothness, and
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grade, with sufficient power to propel itself and the hauling equi pnent

wi t hout adversely affecting the finished surface. Provide a receiving
hopper of sufficient capacity to permit a uniform spreadi ng operation and
equi pped with a distribution systemto place the mxture uniformy in
front of the screed w thout segregation and produce a finished surface of
the required evenness and texture wi thout tearing, shoving, or gouging the
m xture. |If screed extensions are used to increase the paving wi dth,
provi de auger extensions to distribute the hot m x along the additiona
screed length. Equip the paver with a control system capabl e of
automatically maintaining the specified screed elevation. Automatically
actuate the control systemfromeither a reference |ine and/or through a
system of nechani cal sensors or sensor-directed nechani sns or devices
which will nmaintain the paver screed at a predeternined transverse sl ope
and at the proper elevation to obtain the required surface.

2.6.4 Haul i ng Equi pnment

Provi de trucks for hauling hot-nix asphalt having tight, clean, and snmooth
netal beds. To prevent the m xture fromadhering to them lightly coat
the truck beds with a rel ease agent specifically designed for use w th hot
m x asphalt. Provide each truck with a suitable cover to protect the

m xture from adverse weather. \Wen necessary to nmaintain the m xture at
the specified tenperature, insulate or heat truck beds and securely fasten
covers (tarps).

2.6.5 Rol l ers

Provi de the nunber, type, and weight of rollers sufficient to conpact the
mxture to the required density while it is still in a workable
condition. Do not use equi pnent which causes excessive crushing of the
aggregate or displacenent of the asphalt mixture.

2.6.6 Strai ght edge

Furni sh and maintain at the site, in good condition, one 3.7 neter 12 foot
strai ght edge for each bitum nous paver for use in testing the finished
surface. Construct straightedges of alum numwi th blades of box or
box-gi rder cross section and a flat bottomreinforced to insure rigidity
and accuracy. Provide handles to facilitate novenent on pavenent.

PART 3 EXECUTI ON

3.1 CONDI TI ONI NG OF UNDERLYI NG COURSE

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 the underlying surface to be paved is an
unbound granul ar |ayer, apply a prinme coat,
especially if this layer will be exposed to weat her

for an extended period of tinme prior to covering
with an asphalt nixture.

If the underlying surface to be paved is an existing
asphalt or concrete layer, apply a tack coat to
ensure an adequate bond between | ayers.

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

Prior to placing the bitum nous base course, clean the underlying surface
of foreign or objectionable matter. Apply a [prine coat] [tack coat] in
accordance with 32 12 13 Bl TUM NOUS TACK AND PRI ME CQOATS.
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3.

3.

3.

2 M XI NG

2.1 Preparati on of M neral Aggregates

Pl ace and nai ntain each aggregate stockpile in such a nanner to prevent
segregation. Regulate rates of feed of aggregates so that the noisture
content and tenperature of aggregates will

herein. Provide dry storage for mneral filler.

2.2 Preparation of Bitum nous M xtures

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

NOTE: For Performance Graded (PG asphalt cenments,

insert the plant tenperature range fromthe Tabl e
below into the | ast sentence of the follow ng

par agr aph.
Performance G aded Asphalt Plant M xing Tenperatures
Bi nder Grade M xi ng Tenp Range (Deg C) (Deg F)
PG 46-28 115 - 146240 - 295
PG 46- 34 115 - 146240 - 295
PG 46-40 115 - 146240 - 295
PG 52-28 115 - 149240 - 300
PG 52- 34 115 - 149240 - 300
PG 52-40 115 - 149240 - 300
PG 52- 46 115 - 149240 - 300
PG 58-22 127 - 154260 - 310
PG 58-28 127 - 154260 - 310
PG 58- 34 127 - 154260 - 310
PG 64-22 129 - 160265 - 320
PG 64-28 129 - 160265 - 320
PG 64- 34 129 - 160265 - 320
PG 67-22 135 - 163275 - 325
PG 70-22 138 - 166280 - 330
PG 70-28 135 - 163275 - 325
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Performance G aded Asphalt Plant M xing Tenperatures
Bi nder Grade M xi ng Tenp Range (Deg C) (Deg F)
PG 76-22 141 - 168285 - 335
PG 76-28 138 - 166280 - 330
PG 82-22 143 - 171290 - 340

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

Convey aggregates, mneral filler, and bitunen into the mxer in
proportionate quantities required to nmeet the JM-. Set the nmixing tinme as
required to obtain a uniformcoating of the aggregate with the bitum nous
material. Linmt the tenperature of bitumen at tine of mixing not to exceed

150 degree C 300 degrees F. Miintain the tenperature of aggregate and
mneral filler in the mixer within the range of | ] to | ] degree
Cl ] to | ] degrees F when bitunen is added. Overheated and
carboni zed m xtures or mixtures that foamw Il be rejected.

.2.3 Wat er Content of Aggregates

Perform dryi ng operations to reduce the water content of nmixture to |ess
than 0.75 percent. Conduct the water content test in accordance with
ASTM D2216. |If the water content is determ ned on individual hot bin
sampl es, calculate the water content as a wei ghted average based on
conposi tion of blend.

. 2.4 St orage of Bitum nous Paving M xture

Store the m xture according to the requirements of AASHTO M 156. Enpty
uni nsul ated surge bins at the end of each working day. If excessive heat
| oss, segregation,or oxidation of the stored asphalt mixture is observed,
di scontinue the use of the surge bin

.3 TRANSPORTATI ON OF Bl TUM NOUS M XTURE

Transport the bitum nous mxture fromthe paving plant to the site in
trucks having tight, clean, snmooth beds lightly coated with an approved
rel ease agent to prevent adhesion of mixture to truck bodies. Drain
excessi ve rel ease agent prior to |oading. Cover each |oad with canvas or
ot her approved material of anple size to protect mxture from weat her and
prevent | oss of heat. Reject |oads that have crusts of cold, unworkable
material or have becone wet by rain. Do not haul over freshly placed

mat eri al

.4 PLACI NG

Do not place bitum nous m xtures without anple tine to conplete placenent
and conpaction during daylight hours, unless artificial lighting is

provi ded.

.4.1 Tack Coat

Spray contact surfaces of previously constructed paverment, curbs,
manhol es, and simlar structures with a tack coat conformng to the
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requi renents of Section 32 12 13 Bl TUM NOUS TACK AND PRI ME COATS
4.2 O fsetting Joints in Bitum nous Base Course

Pl ace the bitum nous base course so that |ongitudinal joints are offset
fromjoints in the underlying course by at least 300 mr 1 foot. Offset
transverse joints by at |east 600 mr 2 feet fromtransverse joints in the
under | yi ng cour se.

. 4.3 Use of Laydown Machi ne

Rej ect m xtures having tenperatures |ess than 121 degrees C 250 degrees F
when delivered to the | aydown nachine. Adjust the |laydown machi ne and
regul ate the speed so that the surface of the course being laid will be
snoot h and continuous w thout tears and pulls, and of such depth that,
when conpacted, the surface conforns to the cross section, grade, and
contour indicated. Begin placenent of the mixture along the centerline of
a crowned section or on the high side of areas with a one-way sl ope.

Pl ace the mixture as nearly continuous as possi ble, and adjust the speed
of placing to permt proper conpaction. Wen segregation occurs in the

m xture during placing, suspend the | aydown operation until the cause is
determ ned and corrected. Correct irregularities in alignment of the
course left by the laydown machine by trinmng directly behind machine.

| mredi ately after trinmng, thoroughly conmpact the edges of the course by
tanmping laterally with a lute. Do not pernmit distortion of the course
during tanping.

4.4 Placing Strips Succeeding Initial Strips

In placing each succeeding strip after the initial strip has been spread

and conpacted as specified below, overlap the screed of the |aydown nachine
12 to 25 mm 1/2 to 1 inch over the previously placed strip and

sufficiently high so that compaction will produce a snooth, dense joint.
Use a lute to push back the m xture placed on the edge of the previously

pl aced strip to the edge of the strip being placed. Do not broadcast
material onto the mat. Renmpbve and waste excess m xture.

. 4.5 Hand Spreading in Lieu of Machi ne Spreading

In areas where the use of machine spreading is inpractical, spread the

m xture by hand. Prevent segregation during spreading. Do not broadcast
material onto the nat. Renpbve and waste excess nixture. Miintain grade and
snoot hness tol erances presented in Table 1

.5 COVPACTI ON OF M XTURE

Begi n conpaction as soon after placing as the mxture will bear roller

wi t hout undue di splacenment. Do not permt delays in conpacting the
freshly placed mixture. After the initial rolling, performprelimnary
tests of the crown, grade, and snpot hness. Correct deficiencies so that
the finished course will conformto requirenents for the grade and

snoot hness specified in subpart: ACCEPTANCE. After neeting crown, grade,
and smoot hness requirenents, continue rolling until a nmat density of at

| east 92 percent of the theoretical nmaxi numdensity (TMD) determined in
accordance with ASTM D2041/ D2041N is obtained. Roll the joints until unti
a joint density of at |east 90.5 percent of the theoretical maxi num
density (TMD) determned in accordance with ASTM D2041/ D2041N is
obt ai ned. Thoroughly conpact areas inaccessible to rollers with hot hand
t anpers.
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3.

5.1 Correcting Deficient Areas

Renobve m xtures that become contam nated or are defective. Do not permt
skin patching of an area that has been rolled. Cut holes the ful

t hi ckness of the base course so that the sides are perpendicular and
parallel to the direction of traffic and the edges are vertical. Spray
sides with tack coat conforming to requirenments of Section 32 12 13

Bl TUM NOUS TACK AND PRI ME COATS. Place hot m x asphalt in the holes in
sufficient quantity so that the finished surface will conformto grade,
snoot hness, and density requirenents.

.6 JOANTS

.6.1 Cener al

Carefully construct joints between old and new pavenents or between
successive day's work or joints that have beconme cold to establish a
conti nuous bond between ol d and new sections of the course. Construct
joints having the sane texture, density, and snoothness as other sections
of the course. Cean contact surfaces of previously constructed pavenents
t hat have becone coated with dust, sand, or other objectionable materi al
by brushing or cut back with approved power saw, as approved. Spray the
surface agai nst which new material is placed with a thin, uniform coat of
tack coat conforming to requirements of Section 32 12 13 BI TUM NOUS TACK
AND PRI ME COATS. Apply the material far enough in advance of placenent of
the fresh mxture to insure adequate curing. Take care to prevent danage
or contam nati on of sprayed surface.

.6.2 Transverse Joints

Pass the roller over the unprotected end of freshly placed m xture only
when pl aci ng of the course is discontinued or when delivery of the mxture
is interrupted to the extent that the unrolled material may becone col d.
In all cases, cut back the edge of the previously placed course a nmim mum
of 50 mr 2 inches to expose an even, straight, vertical surface for the

full thickness of the course. |n continuing placenment of the strip
position the nechani cal spreader on the transverse joint so that
sufficient hot mxture will be spread to obtain a joint after rolling that

conforms to the required density and snoot hness specified herein

.6.3 Longi tudi nal Joints

Cut back edges of a previously placed strip that have cooled or are

i rregul ar, honeyconbed, poorly conpacted, danaged, or otherw se defective.
In all cases, cut back the edge of the previously placed course a nmi m mum
of 50 mr 2 inches to expose an even, straight, vertical surface for the
full thickness of the course.

T EDGES OF PAVEMENT

Neatly trim outside edges adjacent to shoul ders.

. 8 QUALI TY CONTRCL

Performtests in sufficient nunmbers and at the |ocations and tines
directed to ensure that materials, m xtures and conpaction neet specified
requi renents. Obtain sanmples of finished pavenment, including sanmples that
span the longitudinal joint. Sanple bitum nous materials during
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constructi on when shipnents of bitum nous nmaterials are received or when
necessary to assure that sonme condition of handling or storage has not
been detrinmental to the bitum nous materi al

.8.1 Sanpl i ng

otain plant nmix and in-place sanples on a |ot and subl ot basis. Each ful
day's production or a nmaxi nrum of 900 netric tonnes 1000 tons is considered
alot. Divide the lot into four (4) equal sublots and obtain random
sampl es in accordance with ASTM D3665 within each sublot. OGbtain plant mx
samples fromthe haul truck or from behind the paver. Test for grade and
snmoot hness on a total |ot basis.

.8.2 In-Place Density

Take one random core (100 mm 4 inches or larger in dianmeter) fromthe mat
(interior of the lane) of each sublot, and one random core fromthe joint
(i mredi ately over joint) of each sublot, with each random core the ful

t hi ckness of the layer being placed. Wen the randomcore is |less than 25
nr 1 inch thick, do not include in the analysis. |In this case, take

anot her random core. After air drying to a constant weight, determ ne the
density of each core in accordance with ASTM D2726/ D2726l. Det erm ne
percent conpaction using the TMD. Evaluate for acceptance in accordance
wi th subpart: ACCEPTANCE. Renpove and replace unacceptible |ots.

.8.3 Laboratory Air Voids and Theoretical Maxi mum Density

Cal cul ate | aboratory air voids by determning the bulk density of each |ab
conpact ed speci nen using the |aboratory-prepared, thoroughly dry method of
ASTM D2726/ D2726N and determ ning the theoretical maxi mum density of each
subl ot sanpl e using ASTM D2041/ D2041N. Use the |atest theoretical naximum
density value to calculate the | aboratory air voids for each sublot.

Eval uate for acceptance in accordance with subpart: ACCEPTANCE. Conpl ete
and report all laboratory air void tests within 24 hours after conpletion
of construction of each |ot.

.8.4 Pl an G ade

Provi de finished surfaces conformng, within tol erances specified, to the
lines, grades, and cross sections indicated. Do not permt finished
surfaces to vary nore than the tol erances provided in subpart: ACCEPTANCE
fromthe plan gradeline and el evati on established and approved at the
site. Maintain finished surfaces flush with finished surfaces of abutting
paverments. Do not permt deviations fromthe plan gradeline and el evation
in areas of pavements where cl oser conformance with plan grade and

el evation is required for the proper functioning of drainage and ot her
appurtenant structures invol ved.

.8.5 Surface Snpot hness

Provi de finished surfaces not deviating fromthe testing edge of a
strai ght edge nore than the tol erances of subpart: ACCEPTANCE in any
direction.

.8.6 Tenper at ures

Check tenperatures at |east four tines per lot, at necessary l|locations, to

determ ne the tenperature at the dryer, the asphalt cenent in the storage
tank, the asphalt mixture at the plant, and the asphalt nixture at the job
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site.
3.9 PROTECTI ON OF PAVENMENT

After final rolling of the pavenent, do not permt vehicular traffic of
any kind until the pavenment has cool ed to anbient tenperature.

-- End of Section --
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