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SECTION 32 12 15.13

ASPHALT PAVI NG FOR Al RFI ELDS
11/17

NOTE: This gui de specification covers the

requi renents for bitum nous internediate and wearing
courses (central -plant hot-m x and warm m x) for
airfields using Marshall or Gyratory conpaction
method.

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
items, choose applicable iten(s) or insert
appropriate information.

Rermove information and requirenents not required in
respective project, whether or not brackets are
present. Do not edit or rewite the unbracketed
text without the express consent of the Corps of

Engi neers Transportation Systems Center (TSMCX), the
Air Force Givil Engineer Center (AFCEC) pavenent
subject matter expert (SME), or the Naval Facilities
Engi neeri ng Command ( NAVFAC) .

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

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

PART 1 GENERAL
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NOTE: Modifications nust be nade to this guide
specification during conversion to a project
specification in accordance with the NOTES which are
| ocat ed t hroughout the docunent. These NOTES are
instructions to the designer, and will not appear in
t he project specification.

Speci fications devel oped for Corps of Engineers
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managed projects nmust be edited in accordance with
ER 1110-34-1 Engi neering and Design Transportation
Systens Mandatory Center of Expertise (Section 11,
12, App A B, O.

This gui de specification only pertains to the
hot-m x and warm m x asphalt pavenent aspects of the
project and not to any surface preparation

requi renents dealing with aggregate base courses,
mlling, or tack and prine coats. Cover surface
preparation requirenents by either including themin
this guide specification or by adding pertinent
sections to the project docunents.

This specification utilizes a Quality Assurance and
Quality Control (QA QC) construction managenent

phil osophy. Quality Assurance refers to the actions
perfornmed by the Governnent or designated
representative Engineer to assure the final product
neets the job requirenments (see paragraph QUALITY
ASSURANCE). Results of QA testing are the basis for
pay. Quality Control refers to the actions of the
Contractor to nonitor the construction and
producti on processes and to correct these processes
when out of control. Results of QC testing are
reported daily on the process control charts

mai nt ai ned by the Contractor. Quality Control is
covered in paragraph CONTRACTOR QUALI TY CONTROL.

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

1.1 FULL PAYMENT

1.1.1 Met hod of Measur enent

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

NOTE: For unit-price contracts, include first
bracketed statenents and del ete the second set. For
lump sumcontracts, delete the first bracketed
statenents and i nclude the second set.
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[ The ampunt paid for will be the nunber of netric short tons of hot-mix
warm-mix asphalt pavenent m xture used in the accepted work. Hot-mix
Warm-mix asphalt pavenent nixture shall be weighed after mixing, and no
separate paynent will be nade for wei ght of asphalt cement materi al

i ncorporated herein.] [Measurenent of the quantity of hot-mix warm-mix
asphalt pavenent, per ton placed and accepted, shall be nmade for the
pur poses of assessing the pay factors stipul ated bel ow. ]

1.1.2 Basi s of Paynent
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NOTE: For unit-price contracts, include first
bracketed statenents and del ete the second set. For
| unp sum contracts, delete the first bracketed
statenments and i nclude the second set. Include
prescriptive unit price based on the

Gover nent / Engi neer estimate for paynent

adjustment. Lunp sum contracts should not be used
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when the job exceeds 1000 netric tons tons.
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[Quantities of hot-mix warm-mix asphalt pavenent, determ ned as specified
above, will be paid for at respective contract unit prices or at reduced
prices adjusted in accordance with paragraphs PERCENT PAYMENT and QUALITY
ASSURANCE. Paynent will constitute full conpensation for furnishing all
mat eri al s, equi pment, plant, and tools; and for all |abor and other

i ncidental s necessary to conplete work required by this section of the
specification.] [The nmeasured quantity of hot-mixed warm-mixed asphalt
pavenent will be paid for and included in the lunp sumcontract price. |f
| ess than 100 percent paynent is due based on the pay factors stipulated in
par agr aph QUALI TY ASSURANCE, a unit price of [ ] per ton will be used
for purposes of calculating the paynent reduction.]

.2 PERCENT PAYNMENT

When a lot of material fails to neet the specification requirenents for 100
percent pay as outlined in the foll owi ng paragraphs, that |ot shall be
renoved and replaced, or accepted at a reduced price which will be conputed
by multiplying the unit price by the lot's pay factor. The lot pay factor
is determ ned by taking the | owest conputed pay factor based on either

| aboratory air voids, in-place density, grade or snoothness (each discussed
below). At the end of the project, an average of all lot pay factors wll
be calculated. |If this average |ot pay factor exceeds 95.0 percent and no
i ndividual lot has a pay factor less than 75.0 percent, then the percent
paynment for the entire project will be 100 percent of the unit bid price.

If the average |l ot pay factor is less than 95.0 percent, then each lot wll
be paid for at the unit price nultiplied by the lot's pay factor. For any
| ots which are | ess than 2000 netric short tons, a weighted | ot pay factor
will be used to calculate the average | ot pay factor. Wen work on a |ot
is required to be terninated before all sublots are conpleted, the results
fromthe conpleted sublots will be analyzed to determ ne the percent
paynment for the lot followi ng the sane procedures and requirenments for ful
lots but with fewer test results.

. 2.1 Mat and Joint Densities

The average in-place mat and joint densities are expressed as a percentage
of the average theoretical maxi mumdensity (TMD) for the lot. The average
TMD for each lot will be determ ned as the average TMD of the four random
sanples per lot. The average in-place nmat density and joint density for a
| ot are determ ned and conpared with Table 1 to calculate a single pay
factor per lot based on in-place density, as described below. First, a pay
factor for both mat density and joint density are determ ned from Table 1.
The area associated with the joint is then determ ned and will be
considered to be 3 m10 feet wide tinmes the length of conpleted

| ongi tudi nal construction joint inthe lot. This area will not exceed the
total lot size. The length of joint to be considered will be that Iength
where a new | ane has been placed agai nst an adj acent | ane of asphalt
pavenent, either an adjacent freshly paved | ane or one paved at any tine
previously. The area associated with the joint is expressed as a
percentage of the total lot area. A weighted pay factor for the joint is
determ ned based on this percentage (see exanple below). The pay factor
for mat density and the wei ghted pay factor for joint density is conpared
and the | owest selected. This selected pay factor is the pay factor based
on density for the lot. When the TMD on both sides of a |ongitudinal joint
is different, the average of these two TMD will be used as the TMD needed
to calculate the percent joint density. Rejected |lots shall be renobved and
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repl aced. Rejected areas adjacent to longitudinal joints shall be renoved
100 M 4 inches into the cold (existing) lane. Al density results for a
lot will be conpleted and reported within 24 hours after the construction
of that |ot.

Table 1. Pay Factor Based on |In-place Density

Average Mat Density (4 Pay Factor, percent Average Joint Density (4
cores) cores)
94.0 - 96.0 100.0 Above 92.5
93.9 100.0 92.4

93.8 or 96.1 99.9 92.3

93.7 99.8 92.2
93.6 or 96.2 99.6 92.1
93.5 99.4 92.0
93.4 or 96.3 99.1 91.9
93.3 98.7 91.8
93.2 or 96.4 98.3 91.7
93.1 97.8 91.6
93.0 or 96.5 97.3 91.5
92.9 96.3 91.4
92.8 or 96.6 94.1 91.3
92.7 92.2 91.2
92.6 or 96.7 90.3 91.1
92.5 87.9 91.0
92.4 or 96.8 85.7 90.9
92.3 83.3 90.8
92.2 or 96.9 80.6 90.7
92.1 78.0 90.6
92.0 or 97.0 75.0 90.5
bel ow 92. 0, above 97.0 0.0 (reject) bel ow 90. 5
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1

1

2.2 Pay Factor Based on In-place Density

An exanpl e of the conputation of a pay factor (in I-P units only) based on
in-place density, is as follows: Assune the following test results for
field density nmade on the lot: (1) Average mat density = 93.2 percent (of
lab TMD). (2) Average joint density = 91.5 percent (of lab TMD). (3)
Total area of lot = 30,000 square feet. (4) Length of conpleted

| ongi tudi nal construction joint = 2,000 feet.

a. Step 1: Deternine pay factor based on nat density and on joint
density, using Table 1:

Mat density of 93.2 percent = 98.3 pay factor
Joint density of 91.5 percent = 97.3 pay factor

b. Step 2: Deternine ratio of joint area (length of longitudinal joint x
10 feet) to mat area (total paved area in the lot): Miltiply the
| ength of conpleted |ongitudinal construction joint by the specified 10
feet width and divide by the mat area (total paved area in the lot).

(2,000 feet x 10 feet)/ 30000 square feet = 0.6667 ratio of joint area
to mat area (ratio).

c. Step 3: Wighted pay factor (wpf) for joint is determ ned as indicated
below:

wpf = joint pay factor + (100 - joint pay factor) (1 - ratio) wpf =
97.3 + (100-97.3) (1-0.6667) = 98.2 percent

d. Step 4: Conpare weighted pay factor for joint density to pay factor for
mat density and select the snaller:

Pay factor for mat density: 98.3 percent. Wighted pay factor for
joint density: 98.2 percent

Select the snaller of the two values as pay factor based on density:
98. 2 percent

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

NOTE: When Profilograph testing is not required,
del ete the follow ng paragraph for pay adjustnment
for smoot hness. Profilograph testing is required
for runway pavements
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2.3 Paynent Adjustnment for Snoothness (Final Waring Surface Only)

Profil ograph Testing. Record the location and data fromall profil ograph
measurenents. Wen the Profile Index of a | ot exceeds the tol erance
specified in paragraph SMOOTHNESS REQUI REMENTS by 16 mm per km 1.0 inch per
mle, but less than 32 nmper km 2.0 inches per mle, after any reduction
of high spots or renoval and replacenent, the conputed pay factor for that

| ot based on surface snoothness will be 95 percent. Wen the Profil e |ndex
exceeds the tolerance by 32 mmper km 2.0 inches per mile, but |less than 47
mm perkm 3.0 inches per nile, the conputed pay factor will be 90 percent.
When the Profile Index exceeds the tol erance by 47 mm per km 3.0 inches per
mle, but less than 63 nmper km 4.0 inches per mile, the conputed pay
factor will be 75 percent. Renpbve and replact the |Iot when the Profile
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I ndex exceeds the tolerance by 63 nmper km4.0 inches per mle or nore, at
no additional cost to the Government Owner. Regardl ess of the above

correct any snmall individual area with surface deviation which exceeds the
tol erance given above by nore than 79 mm per km 5.0 inches per nile or
nmore, by grinding to nmeet the specification requirenents above or renpve
and replace at no additional cost to the Government Owner.

.2.4 Laboratory Air Voids and Theoretical Maxi mum Density

Laboratory air voids will be calculated in accordance with ASTM D3203/ D3203M
by determning the density of each |ab conpacted speci nen using the
| abor at ory-prepared, thoroughly dry nethod in ASTM D2726/ D2726N and
determning the theoretical maxi mumdensity (TVD) of four of the sublots
using ASTM D2041/ D2041N. Laboratory air void cal cul ations for each | ot
will use the average theoretical nmaxi numdensity values obtained for the
lot. The nean absol ute deviation of the four |aboratory air void contents
(one fromeach sublot) fromthe JM- air void content will be evaluated and
a pay factor deternmined fromTable 2. Al laboratory air void tests wll
be conpl eted and reported within 24 hours after conpletion of construction
of each lot. The TMD is also used for computation of conpaction, as
required in paragraph MAT AND JO NT DENSI TI ES above

.2.5 Mean Absol ute Devi ation

An exanpl e of the conputation of nean absolute deviation for |aboratory air
voids is as follows: Assune that the | aboratory air voids are determ ned
from4 random sanples of a ot (where 3 specinens were conpacted from each
sanmple). The average | aboratory air voids for each sublot sanple are
determned to be 3.5, 3.0, 4.0, and 3.7. Assune that the target air voids
fromthe JM- is 4.0. The mean absolute deviation is then

Mean Absolute Deviation = (|3.5 - 4.0/ + |3.0- 4.0] + 4.0 - 4.0] +]3.7 -
4.0))/4

= (0.5+ 1.0 +0.0+0.3)/4=(1.8)/4=0.45
The nean absol ute deviation for |aboratory air voids is determ ned to be

0.45. It can be seen fromTable 2 that the lot's pay factor based on
| aboratory air voids, is 100 percent.

Table 2. Pay Factor Based on Laboratory Air Voids
Mean Absol ute Deviation of Lab Air Voids from JM Pay Factor, Percent
0 60 or less 100
0.61 - 0.80 98
0.81 - 1.00 95
1.01 - 1.20 90
Above 1. 20 reject (0)

.2.6 Pay Adjustnment Based on G ade

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

NOTE: The grade and surface snpot hness requirenments
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1

specified below are for the final wearing surface
only. |If there is a requirement to test and control
t he grade and snoot hness for the internediate
courses, for exanple, when the internedi ate courses
will be exposed to traffic, slight nodifications to
this specification will be required.

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

Wthin 5 working days after conpletion of a particular |ot incorporating
the final wearing course, test the final wearing surface of the pavenent
for conformance with specified plan grade requirenents. Perform al

testing in the presence of the Government Engineer . Provide a final wearing
surface of pavenent confornmng to the el evations and cross sections shown
and not vary nore than 9 mm 0. 03 foot for runways or 15 mm 0. 05 foot for
taxi ways and aprons fromthe plan grade established and approved at site of
work. Match finished surfaces at juncture with other pavenents wth
finished surfaces of abutting pavenents. Deviation fromthe plan el evation
will not be permtted in areas of pavenents where cl oser conformance wth
pl anned el evation is required for the proper functioning of drainage and

ot her appurtenant structures involved. The grade will be determni ned by
running lines of levels at intervals of 7.6 m25 feet, or |ess,
longitudinally and transversely, to deternine the elevation of the
conpl et ed pavenent surface. Miintain detailed notes of the results of the
testing and provide a copy to the Government Engineer inmmediately after each
day's testing. When nore than 5 percent of all neasurenents nade within a
lot are outside the 9 or 15 mm 0.03 or 0.05 foot tolerance, the pay factor
based on grade for that lot will be 95 percent. In areas where the grade
exceeds the tol erance by nore than 50 percent, rempve the surface lift ful
depth; and replace the lift with asphalt pavenent to neet specification
requirenents, at no additional cost to the Governnent Owner. Di anond
grinding nay be used to renove high spots to neet grade requirenents. Skin
patching for correcting |low areas or planing or nmilling for correcting high
areas will not be permitted.

3 REFERENCES

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi 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 ficati on when you choose to reconcile
references in the publish print process.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
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basi ¢ designation only.

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

(AASHTO)

AASHTO M 156

AASHTO M 320

AASHTO T 304

AASHTO T 308

AASHTO T 329

ASPHALT | NSTI TUTE (Al)

Al Ms-2

(2013; R 2017) Standard Specification for
Requirements for Mxing Plants for

Hot - M xed, Hot -Lai d Bituni nous Paving
Mixtures

(2017) Standard Specification for
Per f or mance- G aded Asphalt Bi nder

(2011; R 2015) Standard Method of Test for
Unconpacted Void Content of Fine Aggregate

(2016) Standard Met hod of Test for
Determ ning the Asphalt Bi nder Content of
Hot M x Asphalt (HVRA) by the Ignition
Method

(2015) Standard Test Method for Misture

Content of Hot M x Asphalt (HMA) by Oven
Method

(2015) Asphalt M x Design Methods

ASTM | NTERNATI ONAL ( ASTM

ASTM C117

ASTM C127

ASTM C128

ASTM C131/ C131M

ASTM C136/ C136M

ASTM C142/ C142M

ASTM C29/ C29M

ASTM C566

(2017) Standard Test Method for Materials
Finer than 75-um (No. 200) Sieve in
M neral Aggregates by Washing

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

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

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

(2014) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

(2017) Standard Test Method for Clay Lunps
and Friable Particles in Aggregates

(2017a) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggregate

(2013) Standard Test Method for Total
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ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

C88

D140/ D140M

Dl1461

D2041/ D2041M

D2172/ D2172M

D2419

D242/ D242M

D2489/ D2489M

D2726/ D2726M

D3203/ D3203M

D3665

D3666

D4125/ D4125M

D4791

D4867/ D4867M

D5444

Evapor abl e Moi sture Content of Aggregate
by Drying

(2018) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul fat e

(2016) Standard Practice for Sanpling
Asphalt Materials

(2017) Standard Test Method for Moisture
or Volatile Distillates in Asphalt M xtures

(2011) Theoretical Maxi mum Specific
Gravity and Density of Bitum nous Paving
Mixtures

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

(2014) Sand Equival ent Value of Soils and
Fi ne Aggregate

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

(2016) Standard Test Method for Estinating
Degree of Particle Coating of Asphalt
Mixtures

(2017) Standard Test Method for Bul k
Specific Gravity and Density of

Non- Absor pti ve Conpacted Bituni nous
Mixtures

(2017) Standard Test Method for Percent
Air Voids in Conpacted Asphalt M xtures

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

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

(2010) Asphalt Content of Bitum nous
M xtures by the Nucl ear Met hod

(2010) 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

(2015) Mechani cal Size Anal ysis of
Extract ed Aggregate
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ASTM D5821 (2013; R 2017) Standard Test Method for
Determ ni ng the Percentage of Fractured
Particles in Coarse Aggregate

ASTM D6307 (2016) Standard Test Method for Asphalt
Content of Hot M x Asphalt by Ignition
Method

ASTM D6925 (2014) Standard Test Method for

Preparation and Determ nation of the

Rel ative Density of Hot M x Asphalt (HWVA)
Speci nens by Means of the Superpave
Gyrat ory Conpact or

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

ASTM D6927 (2015) Standard Test Method for Marshall
Stability and Fl ow of Bitum nous M xtures

ASTM D75/ D75M (2014) Standard Practice for Sanpling
Aggregates

ASTM D46/ DR46M (2015) Penetration-G aded Asphalt Cenent
for Use in Pavenment Construction

ASTM D979/ DO79M (2015) Sanpling Bitum nous Paving M xtures

ASTM E1274 (2018) Standard Test Method for Measuring

Pavenent Roughness Using a Profil ograph

1.4 SUBMITTALS

NOTE: Review subnmittal 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 Government
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 subnittal
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 submittal tags nmay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes

SECTI ON 32 12 15.13 Page 12



following the "G' typically are not used for Navy,
Air Force, and NASA projects.

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

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

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Governnment 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
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Pl acenent Plan; G, [___ 1]

SD- 03 Product Data

Di amond Grinding Plan; ([, | 11
M x Design; C[, [ 1]
Contractor Quality Control; ¢, [___ 1]

SD- 04 Sanpl es
Aggregates
Asphalt Cenent Bi nder
Warm m x Additive
SD-06 Test Reports

Aggregates; C[, [___ 1]
QC Monitoring

SD-07 Certificates
Asphalt Cenent Binder; ¢, [____ 1]
Testing Laboratory
VWarm m x Additive

1.5 QUALI TY ASSURANCE[ AND QUALI TY CONTRCL]

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

NOTE: It is highly recommended to keep the
Government Engineer's QA acceptance testing separate
and distinct fromthe Contractor's QC testing for
all runway, taxiway, and apron projects. However,
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it is recognized that in-house testing capability to
provi de the QA acceptance testing required by this
section will not always be available; in this case,
it is reconmended that an independent materi al
testing conpany be hired to provide the QA testing
for the project. The cost of this testing to assure
good long-termperfornmance is very small relative to
the overall cost of the construction, and especially
conpared to the cost of a pavenent failure

QA acceptance testing for projects consisting only
of shoul der or overrun areas can be perforned by
either the Governnent or Contractor. Although not
recommended, this guide specification may be
nodified to require the Contractor to hire an

i ndependent material testing | aboratory to perform
the QA testing listed in this section. The results
woul d need to be forwarded daily to the Contracting

Officer Engineer as the basis for acceptance and pay.

Based on the above, delete the appropriate bracketed
st at emrent bel ow.

The QA acceptance testing programincludes nateri al
tests to deternine |aboratory air voids and in-place
density, which are needed to deterni ne percent
paynment. The project engi neer nay choose to have
addi ti onal tests conducted by the QA acceptance test
agency to nonitor aggregate gradation, asphalt
content, and volunetric properties. These tests
woul d serve as a check to the Contractor's QC

testing.

For projects with |less than 2000 total netric tons
tons, the entire project can be considered as a
single lot. In this case, sublot sanmpling could
occur over several days' production, which could
lead to higher sublot variability.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkhkhkkkkx *k%

[The Government Engineer's quality assurance (QA) programfor this project
is separate and distinct fromthe Contractor's quality contro
specified in Part 3. Testing for acceptability of work will be perforned
by the Government Engineer or by an independent |aboratory hired by the
Contracting O ficer Engineer , except for grade and snoothness testing which

shall be performed by the Contractor.][
i ndependent comerci a

(O

Aquire the services of an
| aboratory to perform acceptance testing.]

Accept ance of the plant produced m x and in-place requirenents wll

lot to lot basis. A standard lot for all requirenents will be equa

metric short tons. \Where appropriate, adjustnment in payment for
| ots of asphalt pavenent will be nade based on in-place density,

i ndi vi dual

| aboratory air voids,

pr ogr am

be on a
to 2000

grade and snoot hness in accordance with the follow ng

par agraphs. Grade and surface snpot hness deternminations will be nade on
the ot as a whole. Exceptions or adjustnents to this will be nade in

situations where the mx within one |ot
i nternmedi ate and surface courses
for the entire | ot cannot be nmde.

is placed as part of both the
thus grade and snoot hness nmeasurenents
In order to evaluate |aboratory air

voids and in-place (field) density, each lot will be divided into four
equal subl ots.
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1

5.1 Subl ot Sanpl i ng

One random ni xture sanmple for determning | aboratory air voids, theoretica
maxi mum density, and for any additional testing the Government Engineer
desires, will be taken froma | oaded truck delivering m xture to each

subl ot, or other appropriate location for each sublot. Al sanples will be
sel ected random y, using commonly recogni zed nethods of assuring randomess
conform ng to ASTM D3665 and enpl oyi ng tabl es of random nunmbers or conputer
prograns. Laboratory air voids will be deternmined fromthree | aboratory
conpact ed speci nens of each subl ot sanple in accordance with

ASTM D3203/ D3203N. The specinens will be conpacted within 2 hours of the
time the mxture was |oaded into trucks at the asphalt plant. Sanples will
not be reheated prior to conpaction and insulated containers will be used
as necessary to maintain the tenperature.

.5.2 Addi tional Sanpling and Testing

The Contracting O ficer Engineer reserves the right to direct additiona
sanmples and tests for any area which appears to deviate fromthe
specification requirenments. The cost of any additional testing will be
paid for by the Government Owner. Testing in these areas will be treated as
a separate lot. Paynment will be nmade for the quantity of asphalt pavenent
represented by these tests in accordance with the provisions of this

section.

.5.3 I n-place Density

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

NOTE: Retain the bracketed text when editing for
Government Engineer's QA acceptance testing separate
and distinct fromthe Contractor's QC testing as
described in the above Designer Note (all runway,

t axi way, and apron projects). Delete the bracketed
text when specification is edited for Contractor QA
testing.

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

For determining in-place density, obtain one randomcore (100 nm 4 inches or

150 mMm 6 inches in dianmeter) at locations [identified by the Government
Engineer Jfromthe mat (interior of the |ane and at | east 300 nmm 12 inches
fromlongitudinal joint or pavenent edge) of each sublot, and one random
core taken fromthe joint (inmrediately over joint) of each sublot, in
accordance with ASTM D979/ D979N. Fill all core holes with asphalt pavenent
and conpact using a standard Marshall hamrer to a mat density as

specified. Tack coat dry core holes before filling. Each random core will
be full thickness of the |ayer being placed. Wen the randomcore is |ess
than 25 mm 1 inch thick, it will not be included in the analysis. In this

case, another randomcore will be taken. After air drying to neet the
requirenents for |aboratory-prepared, thoroughly dry specinmens, cores
obtained fromthe mat and fromthe joints will be used for in-place density
determination in accordance with ASTM D2726/ D2726N

.5.4 Sur f ace Snoot hness

Use a straightedge and profil ograph for measuring surface snmoot hness of
runway pavenents. Use a straightedge for nmeasuring surface snoothness of
all other pavenent surfaces. Performall testing in the presence of the
Government Engineer . Maintain detailed notes of the testing results and
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provide a copy to the Government Engineer inmediately after each day's
testing. \Wiere drawi ngs show required deviations froma plane surface (for
i nstance crowns, drainage inlets), finish the surface to neet the approva
of the Government Engineer

.5.4.1 Snoot hness Requi renent s
.5.4.1.1 Strai ght edge Testing
Provi de finished surfaces of the pavements withe no abrupt change of 3 mm

1/8 inch or nore, and all pavenents within the tol erances specified in
Tabl e 3 when checked with an approved 4 m 12 foot straightedge.

Table 3. Straightedge Surface Snoot hness--Pavenents

Pavement Cat egory Direction of Testing Tol erance, nm i nch
Runways and taxi way Longitudinal 31/8
Transverse 61/4
Shoul ders (outside edge Longitudinal 61/4
stripe)
Transverse 61/4
Cal i bration hardstands and Longitudinal 31/8

conpass sw ngi ng bases

Transverse 31/8
Al'l other airfields and Longitudinal 61/4
hel i copter paved areas

Transverse 61/4

.5.4.1.2 Profil ograph Testing

Provide finished surfaces of runways with a Profile Index not greater than
110 mm per km 7 inches per nile when tested with an approved
California-type profil ograph

.5.4.2 Testing Met hod

After the final rolling, but not later than 24 hours after placenent, test
the surface of the pavenent in each entire lot in a manner to revea
surface irregularities exceeding the tol erances specified above. |[|f any
pavenent areas are dianmond ground, retest these areas imediately after

di amond grinding. The maximum area allowed to be corrected by di anond
grinding is 10 percent of the total area of the lot. Test the entire area
of the pavenent with a profilograph. Check a nunber of random | ocations
al ong with any observed suspicious |locations primarily at transverse and

| ongitudinal joints with the straightedge

.5.4.2.1 Strai ght edge Testing

Hol d the straightedge in contact with the pavenent surface and neasure the
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maxi mum di stance between the strai ghtedge and the pavenent surface.
Deternine the amount of surface irregularity by placing the freestanding
(unl evel ed) strai ghtedge on the pavenment surface and allowing it to rest
upon the two hi ghest spots covered by its |length, and neasuring the maxi num
gap between the straightedge and the pavenent surface in the area between
these two high points. Use the straightedge to neasure abrupt changes in
surface grade

.5.4.2.2 Profil ograph Testing

Perform profil ograph testing using an approved California profil ograph and
procedures described in ASTM E1274. Provide equi pnent that utilizes

el ectronic recording and automatic conputerized reduction of data to

i ndi cate "nust-grind" bunps and the Profile Index for the pavenent. Use a
"bl anki ng band" that is 5 nmO0.2 inch wide and the "bunp tenplate" span
ning 25 mm 1 inch with an offset of 10 mm 0.4 inch. Provide profilograph
operated by an approved, factory-trai ned operator on the alignnents

speci fied above. Provide a copy of the reduced tapes to the Government
Engineer at the end of each day's testing.

.5.4.2.3 Bumps ("Must Gind" Areas)

Reduce any bunps ("mnust grind" areas) shown on the profilograph trace which

exceed 10 mMm 0.4 inch in height by dianond grinding until they do not exceed
7.5 M 0. 3 inch when retested. Taper dianond grinding in all directions

to provide snmooth transitions to areas not requiring dianmond grinding. The

following will not be permitted: (1) skin patching for correcting | ow

areas, (2) planing or mlling for correcting high areas. [ At the
Contractor's option, pavenent areas, including dianond ground areas, can be
rechecked with the profilograph in order to record a |lower Profile

Index.][ Performadditional profilograph testing in all areas corrected by

di anmond gri ndi ng. ]

.6 ENVI RONMVENTAL REQUI REMENTS

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

NOTE: The tenperature requirenments in Table 5 are
i ncluded to avoid problenms with the Contractor

achi eving density because the nmix cools too fast.
Wai vers to these requirenents, for isolated

i nci dences during production, are applicable if the
density requirenents are still net.

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

Do not place asphalt pavement upon a wet surface or when the surface
tenperature of the underlying course is less than specified in Table 4.
The tenperature requirenments nmay be waived by t he Government Engineer , if
requested; provided all other requirenents, including conpaction, are net.

Table 4. Surface Tenperature Limtations of Underlying Course

Mat Thi ckness, mm i nches Degrees C F
75 3 or greater 440
Less than 75 3 745
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PART 2 PRODUCTS

2.

2.

1 SYSTEM DESCRI PTI ON

Performthe work consisting of pavenent courses conposed of mnera
aggregate and asphalt naterial heated and mixed in a central mxing plant
and placed on a prepared course. Provide hot-m x asphalt (HVA) warm-mix
asphalt (WVA) pavenent designed and constructed in accordance with this
section conformng to the lines, grades, thicknesses, and typical cross
sections shown on the drawi ngs. Construct each course to the depth,
section, or elevation required by the drawings and rolled, finished, and
approved before the placenent of the next course. Submt proposed

Pl acenent Plan, indicating |lane widths, |ongitudinal joints, and transverse
joints for each course or lift.

101 Asphalt M xi ng Pl ant

Provide plants used for the preparation of asphalt mixture conformng to
the requirenents of AASHTO M 156 with the foll owi ng changes:

.1.1.1 Truck Scal es

Wei gh the asphalt mixture on approved scales, or on certified public scales
at no additional expense to the Governnent. |Inspect and seal scal es at
| east annual ly by an approved calibration |aboratory.

.1.1.2 I nspection of Plant

Provi de access to the Contracting O ficer Engineer at all tines, to al
areas of the plant for checking adequacy of equi pnent; inspecting operation
of the plant; verifying weights, proportions, and material properties;
checking the tenmperatures nmaintained in the preparation of the mxtures and
for taking sanples. Provide assistance as requested, for the Government
Engineer to procure any desired sanpl es.

.1.1.3 St orage Bins

The asphalt nixture may be stored in non-insulated storage bins for a
period of tine not exceeding 3 hours. The asphalt m xture nay be stored in
insul ated storage bins for a period of tine not exceeding 8 hours. Provide
the mx drawn frombins that neets the sane requirenents as m x | oaded
directly into trucks.

1.2 Haul i ng Equi pnent

Provi de trucks used for hauling asphalt m xture that have tight, clean, and
snmooth metal beds. To prevent the m xture fromadhering to them Lightly
coat the truck beds with a m ni rum anmount of paraffin oil, line solution

or other approved material. Do not use petrol eum based products as a

rel ease agent. Provide each truck with a suitable cover to protect the

m xture from adverse weather. When necessary to ensure that the nixture is
delivered to the site at the specified tenperature, provide insulated or
heated truck beds with covers (tarps) that are securely fastened.

1.3 Mat erial Transfer Vehicle (MIV)

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: A Material Transfer Vehicle (MIV) is required
for runway and taxiway construction. The use of an
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MIV is optional for shoul der construction.

*kkkkkkkkkkkkkkk kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkk

Provi de Material Transfer Vehicles for placenent of the asphalt m xture.
To transfer the material fromthe hauling equipnent to the paver, use a
self-propelled, material transfer vehicle with a swing conveyor that
delivers material to the paver from outside the paving | ane and wi t hout
maki ng contact with the paver. Provide MIV capable to nove back and forth
bet ween the haul i ng equi pnent and the paver providing material transfer to
the paver, while allowing the paver to operate at a constant speed.
Provide Material Transfer Vehicle with rem xing and storage capability to
prevent physical and thermal segregation

.1.4 Asphalt Pavers

Provi de nechani cal spreadi ng and finishing equi pnent consisting of a

sel f- powered paver, capable of spreading and finishing the nmixture to the
specified line, grade, and cross section. Provide paver screed capabl e of
laying a uniformmxture to neet the specified thickness, snpbothness, and
grade wi thout physical or tenmperature segregation, the full w dth of the
mat eri al being placed. Provide a screed equi pped with a conpaction device
to be used during all placenent.

.1.4.1 Recei vi ng Hopper

Provi de paver with a receiving hopper of sufficient capacity to permt a
uni form spreadi ng operation and a distribution systemto place the m xture
uniformy in front of the screed without segregation. Provide a screed
that effectively produces a finished surface of the required evenness and
texture without tearing, shoving, or gouging the mxture.

.1.4.2 Automati ¢ Grade Controls

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Delete information on automatic grade control
if not needed. Automatic grade control is needed
when the design requires elevations for the asphalt
pavenent surface. Many nai ntenance and
rehabilitation projects require an overlay thickness
and do not specify actual grades.

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

If an automatic grade control device is used, provide a paver equipped with
a control system capable of automatically maintaining the specified screed
el evation that is automatically actuated fromeither a reference line or
through a system of mechani cal sensors or sensor-directed nechani sns or

devi ces which maintain the paver screed at a predeterm ned transverse sl ope
and at the proper elevation to obtain the required surface. Provide
transverse sl ope controller capable of maintaining the screed at the
desired slope within plus or minus 0.1 percent. Do not use the transverse
sl ope controller to control grade. Provide controls capable of working in
conjunction with any of the follow ng attachments:

a. Ski-type device of not less than 9.14 m 30 feet in |length.
b. Taut stringline set to grade.

c. Short ski or shoe for joint matching.
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2.

d. Laser control.
1.5 Rollers

Provide rollers in good condition and operated at slow speeds to avoid

di spl acenent of the asphalt m xture. Provide sufficient nunber, type, and
wei ght of rollers to conpact the mixture to the required density while it
is still in a workable condition. Do not use equi pnent which causes
excessi ve crushing of the aggregate.

.1.6 D anond Gri ndi ng

Those perforning dianond grinding are required to have a mninum of three
years experience in dianmond grinding of airfield pavenents. In areas not
meeting the specified linmts for surface snoothness and plan grade, reduce
hi gh areas to attain the required snoothness and grade, except as depth is
limted below. Reduce high areas by dianond grinding the asphalt pavenent
wi th approved equi pnent after the asphalt pavenent is at a m ninum age of
14 days. Performdianond grinding by sawing with saw bl ades i npregnated
with an industrial dianmond abrasive. Assenble the saw blades in a cutting
head mounted on a machi ne desi gned specifically for dianmond grinding that
produces the required texture and snmoot hness | evel wi thout damage to the
asphalt pavenent or joint faces. Provide dianond grinding equipnent with
saw bl ades that are 3 nm 1/8-inch wide, a mninumof 60 bl ades per 300 mm
12 inches of cutting head wi dth, and capable of cutting a path a m ni num of
0.9 m3 feet wide. Dianmond grinding equi prent that causes raveling,
fracturing of aggregate , or disturbance to the underlying material will
not be allowed. The maxi num area corrected by di anond grinding the surface
of the asphalt pavenent is 10 percent of the total area of any sublot. The
maxi mum depth of dianond grinding is 12 mm 1/2 inch. Provide di anond

gri ndi ng nachi ne equi pped to flush and vacuumthe pavenent surface.

Di spose of all debris from dianond grinding operations off Covernnent
property. Prior to dianond grinding, submt a Dianmond Ginding Plan for
review and approval. At a mininum include the daily reports for the
deficient areas, the location and extent of deficiencies, corrective
actions, and equi pnent. Renove and replace all pavenent areas requiring
pl an grade or surface snoothness corrections in excess of the limts
specified.

Prior to production dianond grinding operations, performa test section at
the approved | ocation, consisting of a mninmm of two adjacent passes with
a mnimumlength of 12 m40 feet to allow evaluation of the finish and
transition between adjacent passes. Production dianond grinding operations
cannot be perfornmed prior to approval

.2 AGGREGATES

Sanpl e aggregates in the presence of a Governnment Representative. OChtain
sanpl es in accordance with ASTM D75/ D75V and be representative of the
materials to be used for the project. Provide aggregates consisting of
crushed stone, crushed gravel, crushed slag, screenings, natural sand and
mneral filler, as required. The portion of material retained on the 4.75
mm No. 4 sieve is coarse aggregate. The portion of material passing the
4.75 mm No. 4 sieve and retained on the 0.075 nm No. 200 sieve is fine
aggregate. The portion passing the 0.075 nm No. 200 sieve is defined as
mneral filler. Submt sufficient materials to produce 90 kg 200 pounds of
bl ended mi xture for m x design verification. Subnmt all aggregate test
results and sanples to the Government Engi neer at |east 14 days prior to
start of construction. Performjob aggregate testing no earlier than 6
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2.

2.

nmont hs before contract award.

2.

1

Coar se Aggregate

*%

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

NOTE: The requirenent for sulfate soundness
(requirement b., below) nmay be deleted in clinates
where freeze-thaw does not occur. However, in those
areas where freeze-thaw does not occur, requirenent
b. must remain if experience has shown that this
test separates good perform ng aggregates from bad
perform ng aggregates. Retain this requirenent for
all Navy projects.

Percent age of Wear (ASTM C131/C131M nust not exceed
40. Aggregates with a higher percentage of wear may
be specified, provided a satisfactory record under
simlar conditions of service and exposure has been
demonstrated.

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhhkhkkkkkkx

Provi de coarse aggregate consisting of sound, tough, durable particles,
free fromfilnms of nmaterial that would prevent thorough coating and bonding
with the asphalt material and free fromorganic natter and ot her

del eteri ous substances. Provide coarse aggregate particles neeting the
foll owi ng requirenents:

a.

2.

2

The percentage of |oss not be greater than 40 | ] percent after 500
revol utions when tested in accordance with ASTM C131/ C131N

The sodi um sul fate soundness | oss not exceeding 12 percent, or the
magnesi um sul fat e soundness | oss not exceeding 18 percent after five
cycl es when tested in accordance with ASTM C88.

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

The particle shape essentially cubical and the aggregate contai ni ng not
nore than 20 percent, by weight, of flat particles and el ongated
particles (3:1 ratio of maximumto mni nun) when tested in accordance
with  ASTM D4791

Sl ag consisting of air-cooled, blast furnace slag, with a conpacted
wei ght of not |ess than 1200 kg per cubic neter 75 pounds per cubic foot
when tested in accordance with ASTM C29/ C29NM

Clay lunps and friable particles not exceeding 0.3 percent, by weight,
when tested in accordance with ASTM Cl42/ Cl42N

Fi ne Aggregate

NOTE: Set the lower limt for unconpacted void
content (requirenent c., below) at 45 for fine
aggregate angularity unl ess | ocal experiences

i ndicate that a | ower value can be used. There are
some aggregates which have a good perfornance record
and have an unconpacted void content |ess than 45.
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In no case set the linmt at |ess than 43.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhkkkkkkkkkkk

Provi de fine aggregate consisting of clean, sound, tough, durable
particles. Provide aggregate particles that are free from coatings of
clay, silt, or any objectionable material, contain no clay balls, and neet
the follow ng requirenents:

a. Quantity of natural sand (noncrushed naterial) added to the aggregate
bl end not exceedi ng 15 percent by weight of total aggregate.

b. Individual fine aggregate sources with a sand equival ent val ue greater
than 45 when tested in accordance with ASTM D2419.

c. Fine aggregate portion of the bl ended aggregate with an unconpacted
voi d content greater than 45.0 percent when tested in accordance with
AASHTO T 304 Method A

d. day lunmps and friable particles not exceeding 0.3 percent, by weight,
when tested in accordance with ASTM Cl42/ Cl42N

2.2.3 Mneral Filler

Provide nmineral filler consisting of a nonplastic material neeting the
requi renments of ASTM D242/ D242N

2.2.4 Aggregate G adation

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

NOTE: Delete from Table 5, the gradations that wll
not be used as a part of this project.

Use of gradation 1 nust be limted to internedi ate
courses. Gadation 2 is suitable for internediate
and surface courses. Use of gradation 3 nust be
limted to shoulders and | eveling courses. Do not
use gradation 1 for surface courses.

CGeneral ly, the layer thickness for gradation No. 1

woul d be at |east 57 nm 2.25 inches, the thickness

for gradation No. 2 would be at least 37.5 mMm 1.5

i nches, and thickness for gradation No. 3 would be

at least 25 nm 1.0 inch. The preferred thickness of

the surface layer is 50 nm 2 inches. The surface

| ayer should not be less than 37 mm 1.5 inches. The

t hi ckness of the underlying |ayers can be up to 75 nm
3 inches depending on the total designed thickness
of the asphalt m xture.

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

Provi de a conbi ned aggregate gradation that conforns to gradations
specified in Table 5, when tested in accordance with ASTM C136/ C136N and
ASTM C117, and does not vary fromthe lowlimt on one sieve to the high
limt on the adjacent sieve or vice versa, but grades uniformy from coarse
to fine. Provide a JMF within the specification limts; however, the
gradation can exceed the Iimts when the allowabl e deviation fromthe JMF
shown in Tables 8 and 9 are applied.
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Table 5. Aggregate G adations
Gradation 1 Gradation 2 Gradation 3
Si eve Size, nminch Per cent Passi ng by Per cent Passi ng by Per cent Passi ng by
Mass Mass Mass
25.01 100
19.03/4 90-100 100
12.51/2 68-88 90-100 100
9.53/8 60-82 69-89 90-100
4.75No. 4 45-67 53-73 58-78
2.36No. 8 32-54 38-60 40-60
1.18No. 16 22-44 26-48 28-48
0. 60No. 30 15-35 18-38 18-38
0. 30No. 50 9-25 11-27 11-27
0. 15No. 100 6-18 6-18 6-18
0. 075No. 200 3-6 3-6 3-6

2.3 ASPHALT CEMENT BI NDER

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

NOTE: Specify Performance G aded (PG asphalt

bi nders wherever avail able. Consider using the sane
grade PG bi nder used by the state highway departnent
in the area as the base grade for the project (for
exanpl e, the grade typically specified in that
specific location for dense graded m xes on hi ghways
with design ESALS less than 10 million). The
exception would be that grades with a | ow
tenperature higher than PG XX-22 nmust not be used
(for exanple, PG XX-16 or PG XX-10), unless the

Engi neer has had successful experience with them

Typically, rutting is not a problemon airport
paverments. However, at airports with a history of
stacki ng on end of runways and taxiway areas,
rutting has accrued due to the slow speed of | oading
on the paverment. |If there has been rutting on the
project or it is anticipated that stacking may
accrue during the design |ife of the project, then
apply the follow ng grade "bunping" for the top 125
mm 5 inches of paving in the end of runway and
taxiway areas: for aircraft tire pressure between
0.7 and 1.4 MPa 100 and 200 psi, increase the high
tenperature one grade; for aircraft tire pressure
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2.

greater than 1.4 MPa 200 psi, increase the high
tenperature two grades.

For Navy projects, a high tenperature increase of
two grades is required. Each grade adjustnent is 6
degrees C. Polyner Mdified Asphalt, PMA, has shown
to performvery well in these areas.

The | ow tenperature grade nustd remain the sane.

The Engi neer may | ower the | ow tenperature grade to
conply with the recommendati ons of the FHWA's
software program "LTPPBind", if it is believed to be
appropriate.

Ret ai n bracketed verification testing text for
runway, taxiway, and apron projects.

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

Provi de asphalt cenent binder that conforms to AASHTO M 320 Performance
Gade (PG [__ ]. As an alternate, provide ASTM D946/ D946 Penetrati on
Gade [__ ]1. Provide test data indicating grade certification by the
supplier at the time of delivery of each load to the mx plant. When
warm m x asphalt technol ogy involves additives, the asphalt cenent shall be
graded with the asphalt cenent additive included. Submt copies of these
certifications to the Government Engineer . The supplier is defined as the

| ast source of any nodification to the binder. The Governnment Engi neer may
sanpl e and test the binder at the mix plant at any tine before or during

m x production. [Obtain sanples for this verification testing in
accordance with ASTM D140/ D140N and in the presence of the Government
Engineer . Provide these sanples to the Government Engineer for the
verification testing, which will be perforned at the Governnents expense
Submit 20 L 5 gallon sanple of the asphalt cenment specified for m x design
verification and approval not |ess than 14 days before start of the test
section.]

.4 WARMM X ASPHALT TECHNOLOG ES/ PRODUCTS

Provi de warm ni x asphalt technol ogi es/ products that have a record of good
performance and are included on the local state DOT's qualified products
list, if the DOT nmaintains a qualified products list. Also, include the
warm m x asphalt technol ogi es/products in at |east two out of the follow ng
three states DOT's qualified products lists: Florida, Texas, and Virginia.
These qualified products lists can be found at each state DOI's website.

5 M X DESI GN

NOTE: Use 75 bl ow Marshal |l hand- hel d hamer
conpaction or 75 gyration Superpave gyratory
conpaction for all pavenents designed for tire
pressures of 690 kPa 100 psi or higher

Use 50 Bl ow Marshall hand- hel d hamer conpacti on or
50 gyration Superpave gyratory conpaction for al
shoul der pavenents and pavenents designed for tire
pressures |l ess than 690 kPa 100 psi.

For Marshall m xes, delete the colum in Table 6
whi ch does not apply, unless the project includes
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both 75 Bl ow and 50 Bl ow mi xes.

Sel ect the appropriate gradation and VNVA
requirenents in Table 7 to be consistent with the
gradation chosen in Table 5. Delete the other two
rows in Table 7.

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

Devel op the mix design. PerformJob Mx fornmula (JMF) and aggregates
testing no earlier than 6 nmonths before contract award. Provide asphalt

m xture conposed of well-graded aggregate, mineral filler if required, and
asphalt material. Provide aggregate fractions sized, handled in separate
size groups, and conbined in such proportions that the resulting mxture
meets the grading requirenents of Table 5. Do not produce asphalt pavenent
for paynment until a JMF has been approved. [Design the asphalt mixture
usi ng hand- hel d hamer procedures contained in Al M5-2 and the criteria
shown in Table 6.] [Design the asphalt m xture using the Superpave
gyratory conpactor set at [50] [75] gyrations. Prepare sanples at various
asphalt contents and conpacted in accordance with ASTM D6925.] Use

| aboratory compaction tenperatures for Polynmer Modified Asphalts as
recomended by the asphalt cement manufacturer. |If the Tensile Strength
Ratio (TSR) of the conposite nixture, as deternined by ASTM D4867/ D4867N i s
|l ess than 75, reject the aggregates or the asphalt mxture treated with an
anti-stripping agent. Add a sufficient anmount of anti-stripping agent to
produce a TSR of not less than 75. If an antistrip agent is required,
provide it at no additional cost to the Governnent. Provide sufficient
materials to produce 90 kg 200 pound of bl ended mixture to the Government
Engineer for verification of nmix design at |east 14 days prior to
construction of test section.

.5.1 JMF Requirenents

Submit the proposed JMF in witing, for approval, at |least 14 days prior to
the start of the test section, including as a nininmum

a. Percent passing each sieve size

b. Percent of asphalt cenent.

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

d. Asphalt viscosity grade, penetration grade, or performance grade.

e. [Nunber of blows of hammer per side of nolded specinen.][Nunber of
Super pave gyratory conpactor gyrations.]

f. Laboratory m xing tenperature.
g. Lab conpaction tenperature.
h. Tenperature-viscosity relationship of the asphalt cenent.

i. Plot of the conbined gradation on the 0.45 power gradation chart,
stating the nom nal naxinmum si ze.

j. Gaphical plots and sumuary tabul ation of stability, flow, air voids,
voids in the mineral aggregate, and unit weight versus asphalt content
as shown in Al M5-2. Include sumary tabul ation that includes
i ndi vi dual speci men data for each speci nen tested.
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Specific gravity and absorption of each aggregate.
Percent natural sand.

Percent particles with two or nore fractured faces (in coarse
aggregate).

Fi ne aggregate angul arity.

Percent flat or elongated particles (in coarse aggregate).

Tensile Strength Ratio and wet/dry specinen test results.

Antistrip agent (if required).

List of all nodifiers.

Percentage and properties (asphalt content aggregate gradation, and
aggregate properties) of RAP in accordance with paragraph RECYCLED
ASPHALT PAVEMENT, if RAP is used.

Warm m x additive.

Table 6. Marshall Design Criteria

Test Property 75 Bl ow M X 50 Bl ow M x
Stability, N pounds mi nimum 95602150 (U 60001350 (D
Flow, 0.25 nm 0.01 inch 8-16 @ 8-18 @
Air voids, percent 4@ 4@
Percent Voids in mneral See Table 7 See Table 7

aggregate (mni num

TSR, m ni mum per cent 75 75
TSR Condi tioned Strength 41560 41560

(m ni mum kPa psi)

(1) This is a mninumrequirement. Provide significantly higher average during
construction to ensure conpliance with the specifications.

(2) The flowrequirenent is not applicable for Polymer Mdified Asphalts

(3) Dust Proportion is calculated as the aggregate content, expressed as a
percent of mass, passing the 0.075 mm No. 200 sieve, divided by the effective
asphalt content, in percent of total mass of the m xture.
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Table 6. Marshall Design Criteria

Test Property 75 Bl ow M X 50 Bl ow M x

(4) Select the JMF asphalt content corresponding to an air void content of 4
percent. Verify the other properties of Table 6 neet the specification
requirements at this asphalt content.

Table 6. Superpave Gyratory Conpaction Criteria

Test Property Value
Air voids, percent 40
Percent Voids in mneral aggregate See Table 7
(minimum)

Dust Proportion®@ 0.8-1.2
TSR, m ni mum per cent 75

(1) Select the JMF asphalt content corresponding to an air void content of 4
percent. Verify the other properties of Table 6 neet the specification
requirements at this asphalt content.

(2) Dust Proportion is calculated as the aggregate content, expressed as a
percent of mass, passing the 0.075 mm No. 200 sieve, divided by the effective
asphalt content, in percent of total mass of the m xture.

Table 7. Mninum Percent Voids in Mneral Aggregate (VMA) @

Aggregate (See Table 5) M ni mum VMA, per cent
Gradation 1 13
Gradation 2 14
Gradation 3 15

(1) Calculate VMA in accordance with Al Ms-2, based on ASTM D2726/ D2726M bul k
specific gravity for the aggregate.

2.5.2 Adj ustnents to JMF

The JMF for each mixture is in effect until a new fornula is approved in

witing by the Government Engineer . Should a change in sources of any
materials be made, performa new nmix design and a new JM- approved before

the new material is used. Make minor adjustrments within the specification
limts to the JVF to optimze mx volunetric properties. Adjustnents to

the original JVMF are limted to plus or minus 4 percent on the 4.75 nm No. 4
and coarser sieves; plus or mnus 3 percent on the 2.36 nmNo. 8 to 0.30 mm
No. 50 sieves; and plus or minus 1 percent on the 0.15 nm No. 100 sieve.

Adj ustnents to the JM- are limted to plus or mnus 1.0 percent on the

0.075 nmm No. 200 sieve. Asphalt content adjustnents are linited to plus or
m nus 0.40 fromthe original JMF. |f adjustnents are needed that exceed

these limts, develop a new mix design
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2.6 RECYCLED ASPHALT PAVEMENT
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NOTE: Do not use Recl ai ned Asphalt Pavenent (RAP)
for surface m xes, except on shoulders. |t can be
used very effectively in |lower |ayers, or for

shoul ders. Linit the anmount of RAP so the asphalt
bi nder fromthe RAP does not exceed 30 percent of
the total asphalt content. Renopve these paragraphs
if RAP is not used.

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

[ Recycl ed asphalt is not allowed for the project.][Provide recycled asphalt
consi sting of reclainmed asphalt pavenment (RAP), coarse aggregate, fine
aggregate, mneral filler, and asphalt cement. Provide RAP of a consistent
gradation, asphalt content, and properties. Miintain RAP stockpiles free
fromcontam nation, including coal-tar sealers. Wen RAP is fed into the
pl ant, the maxi num RAP chunk size is 50 mm 2 inches. The individua
aggregates in a RAP chunk are not to exceed the maxi num si ze aggregate of
the gradation specified in Table 5. Design the recycled asphalt m xture
usi ng procedures contained in Al M5-2. Provide RAP job nmix that neets the
requirenents of paragraph M X DESIGN. RAP is only allowed to be used for
shoul der surface course mixes and for any internedi ate courses. Linmt the
anmount of RAP so the asphalt binder fromthe RAP does not exceed 30 percent
of the total asphalt content.

2.6.1 RAP Aggregates and Asphalt Cenent
Provide a bl end of aggregates used in the recycled mx that neet the
requi renents of paragraph AGGREGATES. Establish the percentage of asphalt
in the RAP for the mxture design according to ASTM D2172/D2172N usi ng the
appropriate dust correction procedure.

2.6.2 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
selection.

b. For 20+ to 30 percent recycled binder content - select virgin binder
one grade softer than nornal

] PART 3 EXECUTI ON

3.1 CONTRACTOR QUALI TY CONTRCL

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

NOTE: The Contractor may be able to neet the
specified quality control requirements with in-house
capability or may have to hire a naterial testing
firmto provide the required quality control testing.

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

3.1.1 CGeneral Quality Control Requirenents

Submit the Quality Control Plan. Do not produce hot-mix warm-mix asphalt
pavenent for paynent until the quality control plan has been approved. In
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the quality control plan, address all elenents which affect the quality of
t he pavenment including, but not limted to:

a. Mx Design and unique JVMF identification code

b. Aggregate Grading

c. Quality of Materials

d. Stockpile Managenent and procedures to prevent contam nation
e. Proportioning including percent of warmm x additive

f. Mxing and Transportation

g. Correlation of nechanical hamrer to hand hanmer. Deternine the nunber
of blows of the nmechanical hamer required to provide the sane density
of the JMF as provided by the hand hammer. Use the average of three
speci nens per trial blow application

h. Mxture Vol unetrics

i. Moisture Content of M xtures

j. Placing and Finishing

k. Joints

I . Conpaction, including Asphalt Pavenent-Portland Cenent Concrete joints
m  Surface Snoot hness

n. Truck bed rel ease agent

1.2 Testing Laboratory

Provide a fully equi pped asphalt |aboratory located at the plant or job
site that is equipped with heating and air conditioning units to maintain a
tenperature of 24 plus or mnus 2.3 degrees C 75 plus or mnus 5 degrees F.
Provide laboratory facilities that are kept clean and all equi pnent

mai ntai ned in proper working condition. Provide the Governnent Engi neer
with unrestricted access to inspect the laboratory facility, to wtness
quality control activities, and to performany check testing desired. The
Government Engineer will advise in witing of any noted deficiencies
concerning the laboratory facility, equipnment, supplies, or testing
personnel and procedures. \Wen the deficiencies are serious enough to
adversely affect test results, imediately suspend the incorporation of the
materials into the work. Incorporation of the materials into the work wll
not be pernmitted to resune until the deficiencies are corrected.

.1.3 Quality Control Testing

Performall quality control tests applicable to these specifications and as
set forth in the Quality Control Program Required elenents of the testing
programinclude, but are not limted to, tests for the control of asphalt
content, aggregate gradation, tenperatures, aggregate moisture, noisture in
the asphalt mixture, laboratory air voids, stability, flow in-place
density, grade and snmoothness. Develop a Quality Control Testing Plan as
part of the Quality Control Program
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3.1.3.1 Asphalt Content

A mninmmof two tests to determ ne asphalt content will be perforned per
lot (alot is defined in paragraph QUALI TY ASSURANCE) by one of the

foll owi ng nethods: extraction nmethod in accordance with ASTM D2172/ D2172W,
Method A or B, the ignition nmethod in accordance with the AASHTO T 308,
ASTM D6307, or the nuclear nmethod in accordance with ASTM D4125/ D4125N,
provi ded each nmethod is calibrated for the specific mx being used. For
the extraction nmethod, determnine the weight of ash, as described in

ASTM D2172/ D2172N, as part of the first extraction test perfornmed at the
begi nni ng of plant production; and as part of every tenth extraction test
performed thereafter, for the duration of plant production. Use the |ast
wei ght of ash value in the calculation of the asphalt content for the
mixture.

3.1.3.2 Aggregate Properties

Det erm ne aggregate gradations a mnimum of twi ce per |ot from nechanical
anal ysis of recovered aggregate in accordance with ASTM D5444 or ASTM D6307.
For batch plants, test aggregatesin accordance with ASTM C136/ C136N usi ng
actual batch weights to determ ne the conbi ned aggregate gradation of the

m xture. Determine the specific gravity of each aggregate size grouping
for each 18,000 nmetric tons 20,000 tons in accordance with ASTM C127 or
ASTM C128. Determne fractured faces for gravel sources for each 18,000
metric tons 20,000 tons in accordance with ASTM D5821. Determ ne the
unconpacted void content of nmanufactured sand for each 18,000 netric tons
20,000 tons in accordance with AASHTO T 304 Method A

3.1.3.3 Temperatures
Check tenperatures at least four tines per lot, at necessary locations, to
determine the tenperature at the dryer, the asphalt cenment in the storage
tank, the asphalt mixture at the plant, and the asphalt nixture at the job
site.

3.1.3.4 Aggregate Moisture

Determ ne the noisture content of aggregate used for production a m ninum
of once per lot in accordance with ASTM C566.

3.1.3.5 Moi sture Content of M xture

Determine the noisture content of the mixture at |east once per lot in
accordance with AASHTO T 329.

3.1.3.6 Laboratory Air Voids, VMA, Marshall Stability and Fl ow

otain mxture sanples at |east four tinmes per |ot and conpacted into
specimens, [using [50] [75] blows per side with the Marshall hand-held
hamrer as described in ASTM D6926.] [using [50] [75] gyrations of the

Super pave gyratory comnpactor as described in ASTM D6925.] After
conpaction, dtermine the laboratory air voids and VMA of each speci nmen[, as
wel |l as the Marshall stability and flow, as described in ASTM D6927].
Provide VWA within the limts of Table 7.

3.1.3.7 In-Place Density

Conduct any necessary testing to ensure the specified density is achieved.
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A nucl ear gauge or other non-destructive testing device may be used to
nmoni tor pavement density.

.1.3.8 Grade and Snoot hness

Conduct the necessary checks to ensure the grade and snoot hness
requirenents are net in accordance with paragraph QUALITY ASSURANCE

.1.3.9 Additional Testing
Perform any additional testing, deened necessary to control the process.
.1.3.10 QC Monitoring

Submit all QC test results to the Government Engineer on a daily basis as
the tests are performed. The Government Engi neer reserves the right to
moni tor any of the Contractor's quality control testing and to perform
duplicate testing as a check to the Contractor's quality control testing.

. 1.4 Sampling

When directed by the Government Engi neer, sanple and test any materia
whi ch appears inconsistent with simlar nmaterial being produced, unless
such material is voluntarily renoved and repl aced or deficiencies
corrected. Performall sanpling in accordance with standard procedures
specified.

.1.5 Control Charts

For process control, establish and naintain |inear control charts on both
i ndi vi dual sanples and the running average of |ast four sanples for the
paraneters listed in Table 8, as a mnimum Post the control charts as
directed by the Governnent Engineer and nmaintain current at all tines.
Identify the following on the control charts, the project nunber, the test
paraneter being plotted, the individual sanple nunbers, the Action and
Suspension Limts listed in Table 8 applicable to the test paraneter being
plotted, and the test results. Also show target values (JMF) on the
control charts as indicators of central tendency for the cunul ative percent
passi ng, asphalt content, and |l aboratory air voids parameters. \When the
test results exceed either applicable Action Limt, take inmrediate steps to
bring the process back in control. Wen the test results exceed either
appl i cabl e Suspension Limit, halt production until the problemis solved.
When the Suspension Limt is exceeded for individual values or running
aver age val ues, the Governnent Engineer has the option to require renoval
and repl acement of the material represented by the sanples or to leave in
pl ace and base acceptance on mixture volunetric properties and in place
density. Use the control charts as part of the process control systemfor
identifying trends so that potential problens can be corrected before they
occur. Make decisions concerning mx nodifications based on anal ysis of
the results provided in the control charts. In the Quality Control Pl an,

i ndicate the appropriate action to be taken to bring the process into
control when certain paraneters exceed their Action Linits.
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Tabl e 8.

Action and Suspension Limits for the Parameters to be Plotted on I|ndividual

and Runni ng Average Control Charts
I ndi vi dual Sanpl es Runni ng Average of Last Four
Samples
Parameter to be Plotted Action Suspension Action Limt |Suspension Limt
Limit Limit

4.75 mm No. 4 sieve, 6 8 4 5
Curul ati ve Percent Passing,
devi ation from JM- target;
plus or mnus val ues
0.6 nm No. 30 sieve, 4 6 3 4
Cunul ative Percent Passing,
devi ation from JM- target;
plus or m nus val ues
0.075 mm No. 200 si eve, 14 2.0 11 15
Cunul ative Percent Passing,
devi ation from JMF target;
pl us or mnus val ues
Asphal t content, percent 0.4 0.5 0.2 0.3
devi ation from JM target;
plus or mnus val ue
Laboratory Air Voids, percent No specific action and suspension limts set since
deviation from JM- target value [this paraneter is used to determ ne percent paynent
I n-place Mat Density, percent No specific action and suspension limts set since
of TMD this parameter is used to determ ne percent paynent
I n-place Joint Density, No specific action and suspension limts set since
percent of TMD this paraneter is used to deternine percent paynent
VMA

Gradation 1 13.3 13.0 135 13.0

G adation 2 14.3 14.0 14.5 14.0
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Table 8. Action and Suspension Limits for the Parameters to be Plotted on |ndividual
and Runni ng Average Control Charts
I ndi vi dual Sanpl es Runni ng Average of Last Four
Samples
Parameter to be Plotted Action Suspension Action Limt |Suspension Limt
Limit Limit
G adation 3 15.3 15.0 15.0 15.0
Table 8 cont'd. Marshall Conpaction
Stability, N pounds (m ninum
75 bl ow JMF 78301760 72901640 95602150 90302030
50 bl ow JMF 4230950 3690830 60001350 54701230
Flow, 0.25 mm 0.01 inch
75 bl ow JMF 8 mn. 7 mn. 9 mn. 8 mn.
16 mex. 17 mex. 15 mex. 16 mex.
50 bl ow JMF 8 mn. 7 mn. 9 mn. 8 mn.
18 mex. 19 nex. 17 mex. 18 mex.

3.

2 PREPARATI ON OF ASPHALT BI NDER MATERI AL

Heat the asphalt cement nmaterial while avoiding |ocal overheating and
providing a continuous supply of the asphalt material to the mixer at a
uniformtenperature. Miintain the tenperature of unnodified asphalts to no
nmore than 160 degrees C 325 degrees F when added to the aggregates. The
tenperature of nodified asphalts is not to exceed 175 degrees C 350 degrees
F

.3 PREPARATI ON OF M NERAL AGGREGATE

Heat and dry the aggregate for the mixture prior to mxing. No danage to
the aggregates due to the maxi mumtenperature and rate of heating used is
allowed. Miintain the tenperature no lower than is required to obtain
compl ete coating and uniformdistribution on the aggregate particles and to
provide a mxture of satisfactory workability.

.4 PREPARATI ON OF HOT-M X ASPHALT M XTURE

Wi gh or neter the aggregates and the asphalt cenment and introduce into the
m xer in the amount specified by the JM-. Linit the tenperature of the
asphalt mxture to 175 degrees C 350 degrees F 132 degrees C 270 degrees F
when the asphalt cenent is added. Mx the conbined materials until the
aggregate obtains a thorough and uniformcoating of asphalt binder (testing
in accordance with ASTM D2489/ D2489N may be required by the Contracting
Oficer) and is thoroughly distributed throughout the nixture. The

nmoi sture content of all asphalt nixture upon discharge fromthe plant is
not to exceed 0.5 percent by total weight of m xture as neasured by

ASTM D1461
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3.

5 PREPARATI ON OF THE UNDERLYI NG SURFACE
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NOTE: |If the underlying surface to be paved is an
unbound granul ar |ayer, apply a prine coat,
especially if this layer will be exposed to weather
for an extended period of time prior to covering
with an asphalt nixture. Benefits derived froma
prime coat include an additional weatherproofing of
t he base, inproving the bond between the base and
asphalt layer, and preventing the base fromshifting
under construction equipnment. |If the prine coat
requirenent is not a separate pay itemand is waived
fromthis contract, make an adjustment to the
contract price. Environmental laws in certain
states nmay not allow prinme coats to be applied.

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

Tack and prinme coat requirenents will need to be
covered in the contract docunents.

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

I medi ately before placing asphalt pavenent, clean the underlying course of
dust and debris. Apply a [prine coat][ or ][tack coat] in accordance with
the contract specifications.

.6 TEST SECTI ON

Prior to full production, place a test section for each JMF used.

Construct a test section consisting of a maxi num of 250 tons and two paver
passes wide placed in two |lanes, with a longitudinal cold joint. Do not

pl ace the second | ane of test section until the tenperature of pavenent
edge is less than 80 degrees C 175 degrees F. Construct the test section
with the sane depth as the course which it represents. Ensure the
under|lying grade or pavement structure upon which the test section is to be
constructed is the same or very simlar to the underlying layer for the
project. Use the sane equi pnent in construction of the test section as on
the remai nder of the course represented by the test section. Construct the
test section as part of the project pavenent as approved by the Governnent
Engineer

3.6.1 Sanpling and Testing for Test Section

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

NOTE: Table 9 applies only to the test section

The linmts in Tables 1, 2, and 8, apply to a nunber
of tests run froma lot. This is why the linmts
listed in Table 9 are different fromthose listed in
Tables 1, 2, and 8.

Sel ect the appropriate VMA requirenent to match the
sel ected gradation. Select the appropriate
stability and flow value to match the [aboratory
conpactive effort (50 or 75 bl ows).

*% *% *% *% *% *% *% *% *% *% *%%
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ot ai n one random sanple at the plant, triplicate specinmens conpacted, and
tested for stability, flow, and |aboratory air voids. Test a portion of
the same sanple for theoretical maxi mumdensity (TMD), aggregate gradation
and asphalt content. Test an additional portion of the sanple to determ ne
the TSR  Adjust the conpactive effort as required to provide TSR speci nens
with an air void content of 7 plus or mnus 1 percent. Obtain four
random y selected cores fromthe finished pavenent mat, and four fromthe

I ongitudinal joint, and tested for density. Performrandom sanpling in
accordance with procedures contained in ASTM D3665. Construction nmay
continue provided the test results are within the tol erances or exceed the
m ni mum val ues shown in Table 9. If all test results neet the specified
requirenents, the test section nmay renain as part of the project pavenent.
If test results exceed the tol erances shown, renove and repl ace the test
section and construct another test sectionat no additional cost to the
Government Owner .

Table 9. Test Section Requirements for Material and M xture Properties

Property Specification Limt

Aggregate G adati on-Percent Passing (Individual Test Result)

4.75 mm No. 4 and | arger JMF plus or mnus 8

2.36, 1.18, 0.60, and 0.30 mmo. 8, No. JMF plus or mnus 6
16, No. 30, and No. 50

0.15 and 0.075 mNo. 100 and No. 200 JMF plus or mnus 2.0

Asphalt Content, Percent (Individual Test JMF plus or mnus 0.5
Result)

Laboratory Air Voids, Percent (Average of JMF plus or mnus 1.0
3 speci mens)

VMA, Percent (Average of 3 speci mens) See Table 7

Tensile Strength Ratio (TSR) (At 7 percent |75 percent m ninmm
plus/mnus 1 percent air void content)

Condi ti oned Strength 415 kPa 60 psi m ni mum

Mat Density, Percent of TMD (Average of 4 92.0 - 96.0
Random Cor es)

Joint Density, Percent of TMD (Average of 90.5 m ni num
4 Random Cor es)

Table 9. cont'd - Marshall Conpaction

Stability, (Average of 3 speci nmens) [9560 N 2150 pounds m ni mum for 75-bl ow [
6000 N 1350 pounds ninimum for 50-bl ow]
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Flow, 0.25 mm 0.01 inch (Average of 3 [8 - 16 for 75-blow] [8 - 18 for 50-bl ow
specimens)

6.2 Addi tional Test Sections

If the initial test section proves to be unacceptable, nake the necessary
adjustnents to the JM-, plant operation, placing procedures, and rolling
procedures before begi nning construction of a second test section
Construct and eval uate additional test sections, as required, for
conformance to the specifications. Full production paving is not allowed
until an acceptable test section has been constructed and accept ed.

7 TESTI NG LABORATCRY

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkhkkkkkkkkkkhkhhkkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: I nclude bracketed sentence for Corps-nanaged
projects.

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

Laboratories used to develop the JM-, perform Contractor Quality Contro
testing, and Governnent Engi neer quality assurance and acceptance testing
are required to neet the requirenents of ASTM D3666. Performall required
test methods by an accredited | aboratory.[ The Government will inspect the
| aboratory equi pnent and test procedures prior to the start of hot-mix
warm-mix operations for conformance with ASTM D3666. Mintain the

| aboratory validation for the duration of the project.] Subnmt a
certification of conpliance signed by the manager of the laboratory stating
that it nmeets these requirenments to the CGovernnment Engineer prior to the
start of construction. At a minimum include the followi ng certifications:

a. Qualifications of personnel; |aboratory nmanager, supervising
technician, and testing technicians.

b. Alisting of equipnment to be used in devel oping the job mXx
c. A copy of the laboratory's quality control system

d. Evidence of participation in the AASHTO Materi als Reference Laboratory
(AMRL) program

. 8 TRANSPORTI NG AND PLACI NG

.8.1 Transporting

Transport asphalt mxture fromthe nmixing plant to the site in clean, tight
vehicles. Schedule deliveries so that placing and conpacting of mxture is
uni formw th mini nrum stopping and starting of the paver. Provide adequate
artificial lighting for night placenents. Hauling over freshly placed
material is not permtted until the material has been conpacted as
specified, and allowed to cool to 60 degrees C 140 degrees F.

. 8.2 Placing

Place the mix in lifts of adequate thickness and conpacted at a tenperature
sui tabl e for obtaining density, surface snoothness, and other specified
requirenents. Upon arrival, place the mxture to the full width by an
asphalt paver; strike off in a uniformlayer of such depth that, when the
work is conpleted, the required thickness and conformto the grade and
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contour indicated. Do not broadcast waste nixture onto the mat or recycled
into the paver hopper. Collect waste mixture and di spose off site.

Regul ate the speed of the paver to elinminate pulling and tearing of the
asphalt mat. Begin placenent of the mixture along the centerline of a
crowned section or on the high side of areas with a one-way slope. Place
the m xture in consecutive adjacent strips having a minimumw dth of 3 m 10
feet. O fset the longitudinal joint in one course fromthe |ongitudina
joint in the course inmedi ately below by at |east 300 mm 1 foot; however,

| ocate the joint in the surface course at the centerline of the pavement.

O fset transverse joints in one course by at least 3 m10 feet from
transverse joints in the previous course. Ofset transverse joints in

adj acent lanes a minimumof 3 m10 feet. On isolated areas where
irregularities or unavoi dabl e obstacl es make the use of nechanica

spreadi ng and finishing equiprment inpractical, the nmixture nmay be spread
and luted by hand tools.

9 COVPACTI ON OF M XTURE
9.1 General

a. After placing, thoroughly and uniformy conpact the mxture by
rolling. Conpact the surface as soon as possible w thout causing
di spl acenent, cracking or shoving. Deternine the sequence of rolling
operations and the type of rollers used, except as specified in
par agr aph ASPHALT PAVEMENT- PORTLAND CEMENT CONCRETE JOI NTS and with the
exception that application of nore than three passes with a vibratory
roller in the vibrating node is prohibited. Maintan the speed of the
roller, at all times, sufficiently slowto avoid di splacenent of the
asphalt mxture and be effective in conpaction. Correct at once any
di spl acenent occurring as a result of reversing the direction of the
roller, or fromany other cause.

b. Furnish sufficient rollers to handle the output of the plant. Continue
rolling until the surface is of uniformtexture, true to grade and
cross section, and the required field density is obtained. To prevent
adhesi on of the mxture to the roller, keep the wheels properly
noi st ened, but excessive water is not permtted. |In areas not
accessible to the roller, thoroughly conpact the nmixture with hand
tanpers. Renpve the full depth of any mxture that becones | oose and
broken, mixed with dirt, contains check-cracking, or is in any way
defective, replace with fresh asphalt m xture and i nedi ately conpact
to conformto the surrounding area. Performthis work at no expense to
the Governnent. Skin patching is not allowed.

9.2 Segregation

The Governnent Engi neer can sanple and test any naterial that |ooks
deficient. Wen the in-place material appears to be segregated, the
Government Engineer has the option to sanple the material and have it tested
and conpared to the aggregate gradation, asphalt content, and in-place
density requirenments in Table 9. If the material fails to neet these
specification requirenments, renove and repl ace the extent of the segregated
material the full depth of the | ayer of asphalt mixture at no additiona
cost to the Governnent. When segregation occurs in the nmat, take
appropriate action to correct the process so that additional segregation
does not occur.
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10 JOINTS

Construct joints to ensure a continuous bond between the courses and to
obtain the required density. Provide all joints with the same texture as
ot her sections of the course and neet the requirenents for snpothness and
grade.

.10.1 Transverse Joints

Do not pass the roller over the unprotected end of the freshly laid

m xture, except when necessary to forma transverse joint. Wen necessary
to forma transverse joint, construct by neans of placing a bul khead or by
tapering the course. Uilize a dry saw cut on the transverse joint ful
depth and width on a straight line to expose a vertical face prior to

pl aci ng the adjacent lane. Cutting equipnent that uses water as a cooling
or cutting agent nor mlling equipnment is permtted. Renove the cutback
material fromthe project. In both nethods, provide a light tack coat of
asphalt material to all contact surfaces before placing any fresh m xture
agai nst the joint.

.10. 2 Longi t udi nal Joints

Cut back longitudinal joints which are irregular, danmaged, unconpacted,
cold (less than 80 degrees C 175 degrees F at the tinme of placing the

adj acent | ane), or otherw se defective, a maxi nrumof 75 nmm 3 inches from
the top edge of the lift with a cutting wheel to expose a clean, sound,

near vertical surface for the full depth of the course. Renove all cutback
material fromthe project. Cutting equi pnent that uses water as a cooling
or cutting agent nor mlling equiprment is permtted. Provide a |ight tack
coat of asphalt material to all contact surfaces prior to placing any fresh
m xture against the joint.

.10.3 Asphalt Pavenent-Portland Cenent Concrete Joints

Joi nts between asphalt pavenent and Portland Cenent Concrete (PCC) require
specific construction procedures for the asphalt pavenent. The follow ng

criteria are applicable to the first 3 m10 feet or paver wi dth of asphalt
pavenent adjacent to the PCC

a. Place the asphalt pavenment side of the joint in a direction parallel to
the joint.

b. Place the asphalt pavenent side sufficiently high so that when fully
conpacted the asphalt pavenment is greater than 3 nm 1/8 inch but |ess
than 6 mm 1/4 inch higher than the PCC side of the joint.

c. Conpact with steel wheel rollers and at | east one rubber tire roller
Conpact with a rubber tire roller that weights at least 18 netric tons
20 tons with tires inflated to at |east 620 kPa 90 psi. Avoid spalling
the PCC during placenment and conpaction of the asphalt pavenent.
Operate steel wheel rollers in a way that prevents spalling the PCC
Repair any danage to PCC edges or joints as directed by the Government
Engineer . |If danage to the PCC joint or panel edge exceeds a total of
1 m3 feet, renove and replace the PCC panel at no additional expense
to the Governnent.

d. After conmpaction is finished, diamond grind a mininumw dth of 1 m3

feet of the asphalt pavenent so that the asphalt pavenent side is |ess
than 3 mmm 1/ 8 inch higher than the PCC side. Performdianond grinding
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i n accordance w th subparagraph DI AMOND GRI NDI NG above. The asphalt
paverent inmediately adjacent to the joint is not allowed to be | ower
than the PCC after the grinding operation. Transition the grinding
into the asphalt pavement in a way that ensures good snoot hness and
provi des drai nage of water. The joint and adjacent materials when
conpleted is required to neet all of the requirenents for grade and
snoot hness. Measur e snpot hness across the asphalt pavenent-PCC j oi nt
using a 4 m12 feet straightedge. The acceptable tolerance is 3 nm1/8
inch.

Consi der the asphalt pavenent next to the PCC as a separate |ot for

eval uation. Lots are based on individual lifts. Do not coningle cores
fromdifferent lifts for density evaluation purposes. Take four cores
for each ot of material placed adjacent to the joint. The size of |ot
is 3 m10 feet wide by the length of the joint being paved. Locate the
center of each of the four cores 150 mm 6 inches fromthe edge of the
concrete. Take each core at a random | ocation along the I ength of the
joint. The requirenents for joint density for this lot, adjacent to
the PCC joint, are the sane as that for the mat density specified in
Table 1. For asphalt pavenment-PCC joints at taxiways abutting runways,
aprons, or other taxiways, take two additional randomy |ocated cores
al ong each taxiway intersection.

Al'l procedures, including repair of damaged PCC, are required to be in
accordance with the approved Quality Control Plan

-- End of Section --
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