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  Engineering Construction 
 

MEMORANDUM 
 
DATE:  Monday, July 07, 2008 
         
TO:  Peter Knudson 

Deputy Engineer, Construction 
  
FROM: Stephen Ganstrom 

Sr. Civil, Construction 
 
SUBJECT: MAG Case 07-02 – Revisions to Asphalt Concrete, Section 321 and 710 

by the Asphalt Paving Technical Committee. 
                         
 
The following issues brought to the Technical Sub-Committee’s attention and are yet to 
be address: (The following list is a summery of issues requested throughout the process 
verbally and in writing) 
 

1. A strike-add version of 321’s or 710’s original vs. the new re-writes has not been 
provided. 

a. Comments provided by other jurisdictions such as McDOT, City of 
Phoenix, and City of Scottsdale where not cataloged, shown to be 
incorporated, or address during the subsequent meetings. 

b. In general, the method for incorporation of comments has been haphazard 
and very cumbersome. 

 
2. The new Section 321.8 “Placement” is missing many of the quality control items 

from the old Section 321.5 
a. How and where will placement temperatures are taken 
b. Spread requirements 
c. Lane staggering 
d. Many topics like: joint heaters, in-place rutting, screed length 

requirements, spreader box restrictions, etc…) 
 
3. The sub-division of pavement in Lots and Sub-Lots is unacceptable. (321.10) 
 
4. AGC’s “Asphalt Concrete Coring Method” is not a regionally or nationally 

recognized procedure. (321.10.4) 
 

5. Use of “Engineering Analysis” is unacceptable. (321.10.6) 
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In the process of working with the MAG Sections 321 and 710 Sub-committee, only 
some of the comments provided have been addressed.  It is recommended that the City 
of Mesa does not support the proposed Case 07-02.  
 
 
 
 
[Attached: 4-10-08 DRAFT Copies of Sec. 710 and 321, Meeting Comments from 
3/12/2008] 
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""Z-7-DYSECTION 321

~'ii

Revised 4-10~
ASPHALT CONCRETE PAVEMENT

321.1 DESCRIPTION:

This section is to provide specifications for furnishing all materials, mixing at a plant, hauling and placing a mixture I
aggregate materials, mineral admixture and asphalt binder to form a pavement course~or the following situations

projects s~ p~ .8.A.t.e. A,;fb/~ (

A capital improvement project where the work is being performed under a contract directly between l'
contractor and the Owner.

~~:~

.

ltlel.

A project being constructed under a permit, where the Owner's control and responsibility for maintenan
will eventually be transferred upon dedication of the project or roadway to a city, county, or other entity.

cel

A project where the Owner is a private individual, company, or group and no city, county or other ageD
specifications apply to the project.

.~YI

~d

II
l-~

Asphalt concrete shall be placed only when the surface is dry, and when the atmospheric temperature in the shade is (0
degrees F. or above. No asphalt concrete shall be placed when the weather is foggy or rainy, or when the base on
which the material is to be placed contains excessive moisture and is unstable. Excessive moisture is defined as the

, determined in accordance with AASHTO

.Asphalt concrete shall be placed only when the /;)'.':oet:'sT 99 corrected for the appropriate
ERgiReeFEngineer determines that weather

'2.0321.4 APPLICATION OF TACK COAT:

A tack coat shall be applied to all existing and to each new course of asphalt concrete prior to th~ placing of a
succeeding lift of asphalt concrete. The tack coat may be deleted when a succeeding layer of asphalt concrete is being
applied over a freshly laid course that has been subjected to ~ittl~ traffic _when approved by the G..'.~ef's
EBgiBeefEngineer. L Sjfo4UL,l) &Co &c,of.{"- ~.

The application of the tack coat shall comply with Section 329. The grade of emulsified asphalt shall be SS-1 h
CSS-lh as specified in Section 713.

orl

The same material that is specified above for the tack coat shall be applied to the vertical surfaces of existing
!pavements, curbs, and gutters, against which asphalt concrete is to be placed.

The surface to be covered may require repair or patching as directed by the G':.~eF's BBgiBee-:Engineer. This shall I!
addressed in the project specifications prior to the bidding of the project.

321.5 MIX DESIGN t 0 ~.,.~~

The mix design shall be submitted to the Q..'.~ef's EBgi.~eefEngineer at least Me working days prior to the start
asphalt concrete production. Mix designs provided by the agency may be utilized on projects at the QWBeI
EBgiBeefEngineer's discretion. The Q ~ef's EBgiBee-:Engineer will review and approve the mix design to assure
contains all of the required information as outlined in Section 710.3.1. The target values for gradations, bind
contents, and air voids will be established as the accepted Job Mix Formula (JMF) based upon the mix design. M
designs not containing all of the information will be returned within five working days of receipt of all mix des~J
information, for action and resubmission by the contractor.
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SECTION 321

Once the mix design has been approved by the agency and the mixing plant selected, the Contractor and/or his supplie~
shall not change plants nor utilize additional mixing plants without prior approval of the Engineer. I' I

If the contractor elects to change its source of material, the contractor shall furnish the Q'::neF's ~ngineeFEngineer wiJ
a new mix design, which meets the requirements of Section 710, as amended by the Project Specifications. II I

The contractor may make self-directed target changes to the approved mix design within the limits Shown~ el<> Requests for self-directed target changes shall be made in writing and acknowledged by the '

BegieeefEngineer prior to the start of production of a lot and will remain in effect until such time as any additiona
changes are implemented.

The self-directed target changes must meet the contract requirements for mix design criteria and gradation limits.

The contractor may propose target changes, other than self-directed changes, to the approved mix design for th
~approval of the Q..'.~~~'s EngineeFEngineer. The Q 'fleF'S EngineeFEngineer will determine if the proposed targe

change will result in mix production that that meets the contract requirements for mix design criteria and gradatio
limits. The target changes will not be retroactive for the purpose of acceptance.

321.6 MIX PRODUCTION:

All materials shall be proportioned by weight in a hot mix asphalt plant in the proportions required by the mix deSi
~to provide a homogeneous and workable mass. Each hot mix asphalt plant shall be inspected in accordance with the

provisions contained in the 'Hot Mix Asphalt Production Facilities' by the Arizona Rock Products Association an
shall have a current inspection certificate. Mixing plants shall conform to the requirements of AASHTO M 156,
except as modified herein. .

In drum mix plants the mineral admixture shall be added and thoroughly mixed with the mineral aggregate by means
of a mechanical mixing device prior to the mineral aggregate and mineral admixture entering the dryer. The moisture
content of the combined mineral aggregate shall be a minimum of three percent by weight of the aggregate during the
mixing process.

For drum-mix plants, the mineral admixture shall be weighed across a weigh belt, or other approved alternative
weighing system, with a weight totalizer prior to entry into the mechanical mixing device. The mechanical mixilllg
device shall be a pugmill type mixer that is in good working condition. The rate of the aggregate feed shall not exceed
the mixing device's capacity in ton per hour. The mixer shall be constructed to minimize the loss of mineral admixture
and shall be located in the aggregate delivery system at a location where the mixed material can be readily inspected.
The mixing device shall be capable of effective mixing in the full range of the asphalt concrete production rates.

The hot plant and equipment shall be constructed and operated to Qrevent se theFe is Bet a sigaifiGaRt loss of mineral
Iadmixture through the dust collection system of the plant.
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SECTION 321

A positive signal system shall be provided and utilized during production whereby the mixing shall automaticallv
stopped if the mineral admixture is not introduced into the mineral aggregate. The plant will not be permittea
operate unless the signal system is in good working condition.

The introduction of bituminous material shall be controlled by an automated system fully integrated with the conu
or the mineral aggregate and mineral admixture. The production of the plant shall be controlled by the rate require(
obtain a uniform mixture of all components. Drying and heating shall be accomplished in such a manner as
preclude the mineral admixture from becoming coated with un-spent fuel. The completed asphalt concrete may
held in storage for up to ~ l:f-.hours in insulated or heated silos, providing the minimum temperature noted herein

comuaction ..

~~[01

~j~~

r--1H:.s. c.AJ~L-L. ~{~ ~ ~"""l. rr l:I(~if;~
The temperature of the asphalt concrete, with unmodified binders, 'l{;':'di~g~~~e ~r sfa~~~'~~d ~
degrees F. The discharge temperature may be increased on the recommendation of the binder supplier, when appr01
by the Q':.~ef's EegieeefEngineer. If the asphalt concrete is discharged from the mixer into a hopper, the hopper st
be constructed so that segregation of the asphalt concrete will be minimized.

~~I.+ 1=~_A~NSPgR1=.A.1=lg~;321.7 TRANSPORTATION:

IO~
The use of petroleum distillates or other substances that will have a detrimental effect on the asphalt concrete shall]
be used as a release agent.

The beds of all transportation units shall be clean and smooth to allow the free flow of material into the pay]
machine's hopper.

n~.:;

The control system shall control the elevation of the screed at each end by controlling the elevation of one end directl
~and the other end indirectly either through controlling the transverse slope or alternatively when directed, :b

controlling the elevation of each end independently.

The control system shall be capable of working with one of the following devices:

(A) Ski or non-contact device of not less than 30 feet in length, supported throughout its entire
length
(B) Taut stringline or wire set to grade
(C) Short ski or sonar sensing units from curb control
(D) Joint matching shoe

Failure of the control system to function properly shall be cause for the suspension of asphalt concrete production. In
order to achieve a continuous operation, the speed of the paving machine shall be coordinated with the hot mix plant
and transport units.

If the asphalt concrete is dumped from the hauling vehicles directly into the paving machine, care shall be taken to
avoid jarring the machine or moving it out of alignment. No vertical load shall be exerted on the paving machine byi
the truck. II

321-3

Tarpaulins shall be furnished ::..~e Qsee '::hee the aRt~ieet temp~f::~e is eele':: ~~ eegFees J': .at all times ~ ~ ~ ~ '6

t .' yrJ? -1.11. " ./ ""'" .,.it" .LI'~." .,?'..,., f ~ (). .qjv '? :f. ~ \I321.8 PLACEMENT: AA.~~"'~,J °t;IJ: rtJ.-tJ'J ..J ~I,.y&.I" I/'" ~ 9 ~ e)t.t~~ ~,,.. (Z.~ ~~-< r~~~ Lrr ~~..; v~- p,'I ~ ~J.," 1 'r )"f
321.8.1 Placing v~ ~/ V: J .~ A~"",~ .Ifi\)"; L" ~~~ i.t\ .~t( i JC./(

~ ~~ 11(-, ~ 17 ,"V'\f
All courses of asphalt concrete shall be placed and fmished by means of a self-propelled paving machine equippe~
with an automatically actuated control system, except under certain conditions or at locations where the g':.18et='n
BegieeefEngineer deems the use of a self-propelled paving machine impracticable.



SECTION 321

If asphalt concrete is dumped upon the surface being paved and subsequently loaded in the paving machine, Ith
tloading equipment shall be self-supporting and shall no! exert any ~erticall~ad on the paving machine. Substanti.ll

all of the asphalt concrete shall be pIcked up and loaded mto the pavmg machme. ;,

Self-propelled paving machines shall spread the mixture without segregation or tearing, true to line, grade and cro
indicated on the Project plans. Pavers shall be equipped with hoppers and augers that will distribute the mix1;ur
uniformly in front of an adjustable floating screed. Care should be utilized when operating the paving machine. 'th
raising of the ho~~er wings should be minimized and the paving machine should not be operated when in an emp~ 0
near-empty ConditIon. ~. JiR: or... ~fA.eA~ &0>'- II

Screeds shall include any strike-off device operated by tamping or vibrating action which is effective, without tear~g
shoving or gouging the mixture and which produces a course with a uniform texture and density for the full wi~t
being paved. Screeds shall be adjustable as to height and crown and shall be equipped with a controlled heating d~':1ic
for use when required.

At any place not accessible to the roller, the mixture shall be thoroughly comPicted with tampers~ ' t

provide a uniform and smooth laver over the entire area comoacted in this mannel I ~ If> \.
\.t2 IJ$L- O",,"J tr L t{1.t!- }1

ftr'Jltl\. 1:,~l.7 DJ21.8.2 JeiRts321.8.2 Joints:

..
r-.~ the 1H-~'::eEliate H.-:Elefl~'iBg 6geFSeTransverseioints. before a surface course is placed in contact with a cold transvers

~/ construction joint, the cold existing asphalt concrete shall be trimmed to a vertical face for its full depth and exposing
:. ftesh face. After placement and fmishing the new asphalt concrete, both sides of the joint shall be dense and the join

A,O shall be smooth and tight. The surface in the area of the joint shall not deviate more than ~ inch ftom a 12-fbo
straightedge, when tested with the straightedge placed across the joint, parallel to the centerline"

Lon itudinal Jo' ..." the immediate un

to a vertical face
both sides of the
not deviate more
arallel to the center me. om ac coa e .I

A,L(.. $ SUAo&.."- ~ AtPt.;M ,AtUN'o ~,. ~IJ(l,F.
1321.8.3 Leveling Course

A leveling course shall be used when specified, or as directed in writing by the Q'.'.~ef's ERg:..~eefEngineer, to b~
existing pavement to a uniform grade prior to placing an overlay or other course. The compaction r1~ireme~t
contained in Section 321.10 do not apply to leVelintCours;~~s. ~~~ ~'. f/~ qpl, ~.~ 11"""

...t\~ ~ {,o ~~. ~ ol'-r- ftr ~ ~ 0
321.8.4 Compaction Base and Surface ~,t/1 ¥o .( ~ 'V.,t; ,;1,~"~. ~ ~~ 4- ~ \

~ ..r- ",..
It is the contractor's responsibility to perform any desired Quality Control monitoring and/or testing durilJ1
compaction operations to achieve the required compaction. Asphalt concrete immediately behind the laydown mach~e
shall be a minimum of 250 degrees F as measured from a probe type thermocouple thermometer that has bt1e
calibrated to an AASHTONlS+ standard. The probe type thermocouple thermometer shall have a current calibratiPn I

-Isticker attached. When measuring the temperature of the mat, the probe shall be inserted at mid-depth and ras
horizontal as possible to the mat. Ii

Asphalt compaction equipment shall be of sufficient size and weight to accomplish the required compaction. All
compaction equipment shall be operated and maintained in accordance with the manufacturer's recommendations ~d
the project requirements. 1\ ~ "toa V A\I"t' ' T -(&;1,/ A~'" ~ : S ;." 7H4- j:;fJ~~.;: W ~ 'SU-. ~ c;.4,t'" of- ~ ,~ If!.
Pneumatic tired compactors shall be equipped with skirt-type devices mounted around the tires so that the temperature
of the tires will be maintained during the compaction process. 1,t NJ., S &-~'(.,as. g RtN ~ 0-..>-(

"
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SECTION 321

The g':.'Bef'S gagiaeefEngineer will determine the acceptability of the pavement compaction in accordance ltJ
Section 321.10 -"Acceptance". lr 1

321.8.5 Smoothness:

The completed surfacing shall be thoroughly compacted, smooth and true to grade and cross-section and free fr
f~ruts, humps, depressions or irregularities. An acceptable surface shall not vary more than one-fourth (Y4) inch from h

lower edge of a 4:];-12-foot straightedge when the straightedge is placed parallel to the centerline of the roadway.

321.9 QUALITY CONTROL:

~lO~

rot

It is the contractor's responsibility to perform any desired Quality Control monitoring and/or testing during aspr
concrete production to achieve the required compaction and it is the sHpplief's fespeasi~ilit'J' to perform any desl
Quality Control monitoring and/ or testing during asphalt concrete production to achieve the required mix propertl
The Q..'.~ef's Bagiaee:Engineer fese:':es t.l..e fi';'l..t ~.4may to obtain samples of any portion of any material at any pc
of the operations for his own use. Also, the Q 'Ref'S BRgiaeefEngineer fese:':es the fight te ~order the use of ~
drying, proportioning and mixing equipment or the handling of any material discontinued which, in his/her opini
fails to produce a satisfactory mixture. R v.s *",..; IJI :...'" "t,Gl. Rt $ Jl.-tS oof -({lc's Q~ Be MALtA t

-t"D 'ttle.. ~.LI/.
The asphalt concrete produced shall conform to the properties of the mif desiin. When the asphalt concrete does
conform to the approved mix design properties, it shall be reported to the Enl!ineer. and corrective aualitv cont
measures shall be imRlemented.orthe production shall cease immediately at no additional cost to the contracti
Agency or Engineer. ~ IIJIJrM (}oJ;a.t"tilt \N:tl4-{.t ""S.(.44{-J./>. ,I

321.10 ACCEPTANCE: S

J21.10.1 "Aaeeeptanee321.10.1 Acceptance Criteria: Ni> c,4J/I.1 -t.7 'tll~~~~

Unless otherwise s~ecified. aAsphalt concrete will be divided. to lots for the purpo~r:;.:tance. A lot shall ~
considered to be one day's production. When the qu. halt concrete placed in a day exceeds 500 tons bu 'i
less than 2000 tons, the lot shall be divided in 00 ton su 0 r fraction thereof. Where the quantity of asp 1
concrete placed in a day exceeds 2000 tons, the will be divided into four (4) approximately eq
sublots. A minimum of one sample will be obtained from each lQLea~"s pFeeeGtiee.
Tests us d to ee~eFmL~eedetermine acce tance will be erformed b the En ineer or a laborato
En ineer. In either case the laborato shall be accredited b the AASHTO Accreditation Pro am
~
+he~erformed. The acceptance laboratory will take a-representative sample~ of the asphalt concrete from each su 0
to allow for gradation.. binder content, air voids, pavement thickness and compaction of base and surface. course. E c
sublot will be accepted based upon the test data from the sample(s) from that sublot. All acceptance samples shall btaken using random locations or times designated by the Q'.'.~eF's HegineeFEngineer .,-in accordance with AST '

~
+he F~~eefR leG~~ieBS eF ~L~es shall be ee~eFmiBee peF "A.g+~.4 9 ,,~~~.

321.10.2 Gradation, BindeF. Binder Content and Air Voids: r
~crt tlUPtIb

The acceptance laboratory wil ake a sample of the asphalt concrete in accordance with the requirements of Sectiol
9I--4 of Arizona Te 1 4 AASHTO Tl68 from each sublot. The minimum weight of the sample shall

pounds. AsI1halt Biea@F binder content and gradation shall be determined in accordance with AASHTO T3
USIng the ignition furnace for each sublot. The acceptance laboratory is responsible for obtaining the necess~

..1)1 ~ materials and performing an ignition furnace calibration as outlined in AASHTO T308 for each asphalt concr
~ J.. \ i' ~ ~"O mixture utilized on the project. The correction factor used for each test shall be clearly indicated on the report.

lI, ..",./ bulk density for Marshall ~ designs shall be tested in accordance with AASHTO 1'245. The bulk density
I).. ~ Gyratory mix designs shall be tested in accordance with AASHTO T3l2. The maximum theoretical density shall

tested in accordance with the requirements of AASHTO T209. Effective voids determined on the laboratc

~

~;

ijf~
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SECTION 321

compacted sRecimens will be detennined at a minimum of once Rer lot in accordance with the requirements I 0
AASHTO T269. Should the testin for effective air voids not meet the "Full Pa ent" or "No Corrective Acti n'
reQuirements of Table 321-5 additional testin for laborato air voids on the remain in sub lots will be erfonne a
necess to detennine the extent of the deficienc .Acceptance testing results will be furnished to the contra 0
wit. lve working days of receipt of samples by the acceptance laboratory.

-r.o 1-0",,-
The allowable deviations"'for acceptable production of each measured characteristic from the values established in
JMF for each sub lot are as follows:

TABLE 321-3

ACCEPTANCE LIMITS FOR ASPHALT CONCRETE

Maximum Aggregate Size 100% passing

Nominal Maximum Aggregate Size :1:7%

:1:6%

:1:4%

No.8 Sieve to the Nominal Maximum Aggregate Size

No. 100 and No. 30 Sieves

No. 200 Sieve :1:2%

ce limits in Table 321
ceptance limits in Tab
ration test results veri
ce limits in table 321

I.
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SECTION 321

Note: RemovaI* refers to Section 321-10.6

If '" .from a commercial material su

En -3 321-4 and 321-5 from S
delermmmg me acceotance or me asonal! concrete with the material su1212lier.

321.10.~3 Surface Draina!!e:

~

If ...rforrned. .i

sha nd cross-sec
irre han 1/4 inch c
wh f the roadw 1
co ,.;l::> "M.,~1"'t.. ( II

shall be ::.~ B9 aElEliti9Bal 69st te the G9BtFa6tiBg .A.geB6';.

~

~~

All acce

Wh

com .
shall be at no additional cost to the Contracting Agencx.

G9ftg:aG~9f ::'-:Q shall be aGGe~table ~9 ~he Bftgifteef.

~I

321.10.4 Asphalt Pavement Thickness:

1

11
I at

or

As~halt Pavement thickness will be detennined from cores secured from each sub lot for this purpose. Such cores"

the As halt Concrete Coring Method. This method can be found

ww.azrock roducts.or or www.azagc.org websites Each core location will be patched by the party responsible

the testmg.1 tAl..A «( ,.J I N'I)-( ~~(v& ~ ~U.

~p.{ "t ~ -r oF ~. -U If the pavement thickness is deficient from the target thickness by 0.25 inches or less, it will be paid for at the contr ct

unit price. If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is not the 0 er

(i.e. pennits) the following steps will apply: '

If the thickness deficiency of the pavement exceeds 0.25 inch, the limits of the deficient area \Yill be isolatpd
by coring at maximum intervals of 100 feet from the deficient core. The thicknesses of the original deficItlnt
core will be averaged with the thicknesses of the cores taken from lOO feet on each side of it to determr e

compliance with the acceptance requirements.
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SECTION 321

2. If the pavement thickness from step one above deviates from the target thickness by more than 0.25 inch
not more than 0.50 inch, corrective action will be required. This corrective action will consist of applicat.
of a Type II slurry seal coat in accordance to Section 715. The Contractor may present an engineer:
analysis outlining other proposed remedial measures for the consideration of the g'...'ReF'S ERgiRee:f;!!gim
The g'...'ReF'S ERgiReeFEngineer will review the engineering analysis and decide within -l{)..~working a;
whether to accept the proposed remedial measures.

~
If the pavement thickness from step one above deviates from the target thickness by more than 0.50 in
corrective action will be required. The deficient area will be overlaid etjyal ie feielffiess fe feeElefieieeey j
Ref less feaR 1i2" ieee Elepfe for the full width of the pavement to meet or exceed the desilmed thickness, w
the appropriate end and edge milling, with a mixture approved by the Q'.'.'8eF'S EegieeeFEngineer. 1
Contractor may present an engineering analysis outlining other proposed remedial measures for the Qwee
EegieeeFEngineer's consideration. The Q'.':eeF's EegieeeFEngineer will review the engineering analysis ~
decide within -I-G- ~ working days whether to accept the proposed remedial measures. If the Qwee
EegieeeFEngineer chooses to reject the engineering analysis, the indicated overlay will be constructed_by
Contractor at no additional cost to the Owner.

s~

If the pavement thickness deficiency is greater than 0.25 inches and the contracting agency is the owner, Table 32~-~

will apply. " -I

TABLE 321~

ASPHALT PAVEMENT THICKNESS PAYMENT REDUCTION fA(;)
For Thickness Deficiency of More Than 0.25 inches and less than 0.50 inches

Specified Mat Thickness Reduction in Payment or Corrective /tJ,ct,on

Less than 1.5 inches 50%

1.50 inches to 1.99 inches 33%

2.00 inches to 2.49 inches 25%

2.50 inches to 2.99 inches 20%

3.00 inches and over 17%

t-+
321.10.4-:1.-Density:

Achieving the required compaction is the responsibility of the contractor. The number and types of rollers is t e

lcontractor's responsibility and shall be sufficient to meet these requirements.

In-place air voids shall be detennined in accordance with AASHTO T269 utilizing cores taken from the fmiS t d

pavement. The maximum theoretical density used in the detennination of in-place air voids will be the average va e
from the acceptance samples detennined for the Lot as outlined in 321.10.1.

The Q'.'.'neF's EngineeFEngineer will designate two random test locations for each sublot and the acceptance laborat
will obtain two cores from each location. The two cores will be averaged for acceptance. The outside one foot of e h
pass of the pavement course or any unconfined edge will be excluded from testing. The Q'.','fteF'S Enginee:En in er
may exclude areas from the compaction lot that are not accessible by normal compaction equipment.

The Contractor will provide the traffic control to facilitate any coring operations necessary for compaction acceptan~~.
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SECTION 321 /J,{ )I Pe.C~ ~~.&...

/'" f'""cee~-
Cores will be taken per the Asphalt Concrete Coring Method. This method can be found at www.azrock roducts. r
or www.azagc.org websites. The acceptance laboratory will furnish test results within 3 working days of receipt of h
cores.

IIIf the pavement density has in-place voids of 8.0% or less, the asphalt concrete will be paid for at the contract lJ
price. If the pavement density has in-place voids eate than 8.0%, the limits of the deficient area will be isolal
within the sub lot by coring at maximum intervals 0 feet from the deficient core. The in-place voids of the origiJ
deficient core will be averaged with the in-place oids of the cores taken from 100 feet on each side of it to determ
compliance with the acceptance requirements. f the average of the in-place voids is greater than 8.0% then Tal
321-6 shall apply to the sublot. cJp'e~~.,f4.ri ok £.IIf144-{A&,u{ L.Dw iN-~

I
{o;b~.

ni

TABLE 321-1

PAVEMENT DENSITY PENALTIES
When the contracting agency
not the owner (i.e. pe~its):

Corrective Action

Limits ofIn-place-AY
Voids

When the contracting agency is the owner:
Payment Reduction

($ per ton of asphalt concrete)

8.1%to 9.0%

9.1%to 10.0%

$.4.-l-.00!teB ef .A.spealt GeB6fete peBal~' EA

$Q4.00!~eR ef .A.sphalt GeRGfete peRaltj' EA and Type II Surry Seal

GFeateF t.1-.:?.'::

10.~l..{)%to 11.0%

Removal * $26.QQ!teR aRe::.-: B.A, Esee ~~I.IQ.~~

ef ~,eme\'al*
B.A. ~see 3~1.lQ.~~ 8f Removal*

Greater than 11.0% Removal Removal

*Note~: Removal* refers to Section 321-10.6. The Contractor shall remove and replace the entire sublot thatlliS
[deficient. Removal for In-place Air Voids rz:reater than 11.0% is not eli!!ible for Section 321.1 0.6. ~

321.10.6 Enl!ineerinl! Analysis~:

Within teR- & working days after receiving notice that a sub lot of asphalt concrete is deficient for feme'/al "Remov 1"
by the Q'.'.~ef's BRgiReefEngineer, the contractor may submit a written proposal (Engineering Analysis) to accept e
material in place at the applicable penalties listed in the "Removal" catego!:y. En ineerin Anal sis can also e
ro osed for non-removal cate ories of "Corrective actions" when the contractin a enc is not the owner. e.

2ermits).

The I3f6136sal Engineering Analysis shall contain ae eegieeefieg ~analysis of the anticipated perfonnance of ,.Ie
asphalt concrete if left in place. The eftgmeefiftg Engineering aealysis Analysis shall also detail the effect of a .Iy
proposed corrective action on the perfonnance. The eegieeefieg Engineering ~~al~'sis Analysis shall be perfonne<1 Py
a professional engineer experienced in asphalt concrete testing and mix designs. If the sublot is submitted for refer
testing by the contractor, the ten working days allowed to prepare an engineering analysis will begin upon notificau
of referee test results. Ii

on

When an En... .or sub lot not be remove recommend aid when the contractin

sgecific criteria being reviewed by the EA.
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SECTION 321

Within thFee-~working days, the Q..'.~ef's BRgiReefEngineer will determine whether or not to accept the contracto~'s
lpfepesalorooosed Engineering Analysis. r

;1i.,~'
~~

321.11 REFEREE:

In the event the contractor elects to question the acceptance test results for a sub lot, the Contractor may make a wri~e
1request for additional testing of that sub lot. The Q'.'.'BeF's EBgiBeeFContractor will engage an independent laborat~ry

(at the Contractors own exQense) who is accredited by Mf..A~~AP..L 9F e~\ii¥aleBt in all of the acceptance tests. e
independent laboratory shall be acceptable to the Enginee@aiEi ~J' the Q'.'.'8eF'S EBgiBeeF and shall perro
completely new set of acceptance tests (as required by Section 321.10 representing the area or set of tests in questi~

~

These tests shall include asphalt binder content, aggregate gradation, Marshall or Gyratory unit weight, and maxim
theoretical unit weight. Samples for referee testing shall come from regresentative sample~ obtained from e
completed pavement. as directed by the Engineer. ,
Hem additieHal samples eefed Hem ~~e fead'...'~j'.

The number of samples taken will be the same as specified in Section 321.10. The independent laboratory s 11
compile the test results and transmit them to both the Q':.~eF's HagiaeeFEngineer and the Contractor. The independ nt .
laboratory shall include a letter signed by an Engineer registered in the State of Arizona, who is experienced in asp It
concrete testing and mix designs. The signed letter shall give an opinion that the material evaluated either does or
does not comply with project specifications, and shall clearly describe any deficiencies, and the results will be bind. g
between all parties.

321.12 MEASUREMENT:

Asphalt concrete pavement will be measured by the ton, or by the square yard, for the mixture actually used as allo~ed above, which shall include the required quantities of mineral aggregates, tillef material, asphalt eemeet~, d

mineral admixture~~d s~~d. Measurement shall include any tonnage used to construct intersections, roadways, stre s,
or other miscellaneous surfaces indicated on the plans or as directed by the Q 'flef'S EegieeefEngineer. i

I as speeified in Seetien =fIG,

321.13 PAYMENT:

The asphalt concrete measured as provided age¥e;~ will be paid for at the contract price per ton or square Yard'
~9adjusted per Section 321.10 ACCEPTANCE, which price shall be full compensation for the item complete, as her.

I

described and specified. I
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SECTION 321

Payment for tack coat will be by the ton diluted, based on the rate of applicationt~ as directed by the ~
BBgiBeefEngineer. I

~

No payment will be made for any overrun in quantity of asphalt concrete in excess of 10 percent based on actual fi 1
measurement of area covered, design thickness, and the mix design unit weight. The calculations and payment 0
overrun will be by individual bid item. To compensate or adjust for a thickness deficiency in an underlying asp 1
concrete course, the Q'.'.'ReF'S BegieeeFEngineer may authorize a quantity increase in excess of 10 percent fo
subsequent asphalt concrete course. In such cases, the quantity in excess of 10 percent will be paid for at the low s
unit bid price.

Except as otherwise specified in the special provisions, no separate payment will be made for work necessary
Iconstruct miscellaneous items or surfaces of asphalt concrete.
tq
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SECTION 710

'-7-0T"
ASPHALT CONCRETE

Revised 5~19()-O8

710.1 GENERAL:

Asphalt concrete shall be a mixture of asphalt cement and mineral aggregates. Mineral admixture shall be included in the
II

mixture when required by the mix design or by the Engineer. Asphalt concrete shall be produced in accordance with!
Section 321. I1"l M. ~

The designation for asphalt concrete mixes shall be b6 the nominal maximum aggregate size of the mix. The
applicable mix designations are 3/8 inch, Y2 inch, % inch and Base mix.

Each mix shall be designed using Marshall or Gyratory compaction methods. Marshall mixes may be used for low or high
traffic conditions, while Gyratory mixes are recommended for only high traffic conditions. Low traffic conditions are
conditions where the asphalt mix will be subject to low volume and low weight vehicle usage. Examples of this condition
are residential streets, most parking lots and residential minor collector streets. High traffic conditions are conditions where
the asphalt mix will be subject to high volume and/or heavy weight vehicle usage as found on major collector, arterial and
commercial streets. Street classifications (i.e. minor collector and major collector shall be determined by the specifying

agency).

The following table (Table 710-1) displays the recommended lift thickness for various asphalt concrete mix designations
found within Section 710. Please note that these recommended lift thicknesses are minimums based on each mix
designation's "Nominal Aggregate Size" and the relative coarseness of its gradation. The compacted thickness of layers
placed shall not exceed 150% of the Design Target Lift Thickness of Table 710-1 except as otherwise provided in the plans
and specifications, or if approved in writing by the Engineer. (From 321.5.4 of existing MAG)

710.2 MATERIAL:

710.2.1 Asphalt Binder: The asphalt binder specified in this section has been developed for use in desert climate
conditions. Should it be utilized in other climates, consideration should be given to adjustments in the asphalt binder
selection. The asphalt binder shall be Performance Grade Asphalt conforming to the requirements of Section 711 for PG
70-10, unless otherwise approved by the Engineer or specified differently in the plans or special provisions.

710.2.2 Aggregate: Coarse and Fine aggregates shall conform to the applicable requirements of this section. Coarse
mineral aggregate shall consist of crushed gravel, crushed rock, or other approved inert material with similar characteristics,
or a combination thereof, conforming to the requirements of these specifications.

4 sieve and Fine aggregate is material passing Ii

nform to the following re~uirements when

I i> RIf..~-t""f ;'!> f,4U of"

Coarse aggregate for hot mix
the No.4 sieve. J
that prevent coating with the asphalt binder. ~~-~- ~
tested in accordance with the applicable test methods. -(00
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SECTION 710

TABLE 710-2

COARSE/FINE AGGREGATE REQUIREMENTS

Test Method
Arizona 212

Low Traffic
75, 1 or more

High Traffic
85, 1 or more
80, 2 or more

45

I Characteristics

Fractured Faces, %
(Coarse Aggregate Only)

Uncompacted Voids, % Min. 42

I Flat & Eloneated Pieces, % 5: I Ratio

AASHTO T -304,
Method A

ASTMD-4791
AASHTO T-176
AASHTO T-90AASHTO T -96 \ '~ 

S "'~ p.t,~. ,
AI MS-2/SP-2

;

AI MS-2/SP-2 i

10.0 Max.
50 Min.

Non-plastic
9 max. @ 100 Rev.
40 max. @ 500 Rev.

2.35 -2.85

0 -2.5%

10.0 Max.
50 Min.

Non-plastic
9 max. @ 100 Rev.
40 max. @ 500 Rev.

2.35 -2.85
0-2.5%

I Sand Equivalent, %

I Pl~city Index
(L.A. Abrasion, %Loss
~"'"' ND"'{ -( luJ

I~o~~ BuJ! -
I Combined Water Absorption

Tests on aggregates used in asphalt concrete outlined above, shall be perfonned on materials furnished for mix design
purposes and composited to the mix design gradation.

Blend sand (naturally occurring or crushed rilles) shall be clean, hard and sound material which will readily accept asphalt
binder coating. The blend sand grading shall be such that, when it is mixed with the other mineral aggregates, the
combined product shall meet the requirements of Table 710-2.

total aggregate for a mix.

710.2.3 Mineral Admixture: Mineral admixture when used as an anti-stripping agent in asphalt concrete shall conform to
the requirements of AASHTO M -17. Mineral admixture used in asphalt concrete shall be dry hydrated lime, conforming to
the requirements of ASTM C-I097 or Portland cement conforming to ASTM C 150Type II or ASTM C 595 Type IP. The
amount of hydrated lime or Portland cement used shall be determined by the mix design. The minimum Mineral admixture
content within a mix will be ~l:Q.Q percent, by weight of total aggregate.

/ A"D fPot>llc- i,' I)-rJ

710.3 MIX DESIGN REQUIREMENTS:

710.3.1 General: The mix design for asphalt concrete shall be prepared by a laboratory that is accredited through the
AASHTO Accreditation Program (AAP) in Hot Mix Asphalt Aggregates and Hot Mix Asphalt. The laboratory shall be
under the direct supervision of a Civil Engineer, registered by the State of Arizona, and who is listed by ADOT as a
"Qualified Asphaltic Concrete Mix Design Engineer" within ADOT' s £UFFeBt~ list of approved laboratories. The
£UFFeBt~ list o~~ laboratories is available on ADOT's web page www.azdot.gov. The date of the design shall
not be older than l~ ~ from the date of submittal, unless supportive documentation is provided and approved by the
Engineer. 1'1,( ~ z. i~ of"d U"'~

The mix design report shall in,:lude the following elements as a minimum.

(I) The name and address of the testing organization and the person responsible for the mix design report.

(2) The mix plant identification and/or location, as well as the supplier or producer name.

(3) A description of all products that are incorporated in the asphalt concrete along with the sources of all products
including admixtures and asphalt binder, and their method of introduction.

(4) The supplier and grade of asphalt binder, the source and type of mineral aggregate, and the percentage of asphalt
binder and mineral admixture used.

5 The mix desi re oft shall state the traffic condition low or hi traffic and size desi ation. In all cases G ato

high traffic mixes.
,..
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SECTION 710

,i§) The results of all testing, determinations, etc., such as: specific gravity and gradation of each component, water
absorption, sand equivalent, loss on abrasion, fractured coarse aggregate particles, immeFsieR eemfJFessieR Fesylts
Tensile Strength Ratio (IREle* ef P~eta::'~eEl StFeRgtR, '::et :::..~El Elfj' stFeRgt.~sAASHTO T 283), Marshall stability and
flow, asphalt absorption, percent air voids, voids in mineral aggregate, and bulk density. I::listorical abrasion value~ ~

Ii on existin sources. The submittal should include a plot of the gradation on the Federal Highway eqJ.>
AdJ?inistration's 0.45 Power Gra ation Chart, plots of the compaction curves and the results of moisture sensitivity ~
testmg.

(e1) The laboratory mixing and compaction temperature ranges for the supplier and grade of asphalt binder used within
the mix design.

(-1'§J A specific recommendation for design asphalt binder content and any limiting conditions that may be associated
with the use of the design, such as minimum percentages of crushed or washed fme aggregate.

(&2) The supplier's product code, the laboratory Engineer's seal (signed and dated), and the date the design was
perfonned.

The mix design shall be submitted to the Agency or Engineer by the Contractor/Supplier for which it was developed as part
of his project submittals. Once the mix design has been approved by the agency or Engineer, the Contractor and/or his
supplier shall not change plants nor utilize additional mixing plants without prior approval of the Engineer. Any changes in
the plant operation, the producer's pit, the asphalt binder, including modifiers in the asphalt binder, or any other item that
will cause an adjustment in the mix, shall be justification for a new mix design to be submitted.

710.3.2 Mix Design Criteria: The mix design shall be performed by one of two methods, Marshall Mix Design or
Gyratory Mix Design. The method shall be specified on the plans, special provisions, or by the Engineer. A minimum of 4
points will~~ ~blish the mix design results. The oven aging period for both Marshall and Gyratory mix design
samples sh~~~~...<.,. ., , A ..(

W~ l-; n~

710.3.2.1 Marshall Mix Design: The Marshall Mix Design shall be performed in accordance with the requirements of the
GUffeBt~ edition of the Asphalt Institute's Manual, MS-2 "Mix Design Methods for Asphalt Concrete." The mix shall
utilize the compactive effort of75 blows per side of specimen. The mix shall comply with the criteria in Table 710-3.

-~- --c y"~ '
~

.<TABLE 710-3
MARSHALL MIX DESIGN

r'

i" f2e~~;Lfeo ec")V(... l

4(46 ~eeN (2e.j'\.b~~.
-""

(ea.1/2" 

Mix
14.0

F I ,ments -
3/8" Mix I -: I 3/4" Mi]

I 113~
Base Mix

12.0
Method
AI MS-2

Criteria AI MS-2
Voids in Mineral Aggregate: %,
min

15.0

2.
3. e~
4.

Effective 

Voids: %, Range

4.0:t 

0.2 4..0::!:0.2

10~--1.0-
1.4 I 0.6-1.4

4.0 ::!: 0.2

0 -1.0
0.6 -1.4

4.0 :t 0.2
0 -1.0

0.6 -1.4
0 -1.0---

0.6Dust to Eff. Asphalt Ratio, Range
**

AASHTO T -283Tensile Strength Ratio: %, Min.
Dry Tensile Strength: psi. Min.

60

AASHTO 

T-283

100,2,000

60
100

60

100

60
100

I 7.

Flow: O.Ol-inch, Range I 8 -16

M~eral Aggregate 9rading Limits

5.
6. -100 ~ '

2,000 2,500 2,500 3000 AASHTO T -245

8 -16 8 -16 8 -16 AASHTO T-2458.
AASHTO T -279

Base MixSieve Size
1-1/4 inch

1 inch

~II0Q90-100

100 100 85-953/4 inch

3710
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SECTION 710

*~ The ratio of the mix design composite gradation target for the No. 200 sieve, including admixture, to the effective
asphalt content shall be within the-the indicated range Q.6 te 1.4.

710.3.2.2 Gyratory Mix Design: Gyratory Mix Designs shall be performed in accordance with the requirements Of
l~~ edition of the Asphalt Institute's SP-2 manual. Mix design laboratory compacted specimens shall be prepared

using a gyratory compactor in accordance with AASHTO T -312. I

The mix design shall be formulated in a manner described for volumetric mix designs in the current edition of the Asphalt
Institute Manual SP-2, except the number of trial blend gradations necessary will be determined by the mix design
laboratory. Duplicate gyratory samples shall be prepared at a minimum of four (4) ~r contents to select the
recommended binder content. The completed mix design shall meet all the mineral aggregate and mix design criteria
specified herein.

.}i ~1~ For purposes of design, the number of gyrations shall be 8 for Nini, 100 for Ndes, and 160 for Nmax. The corrected density
1~~~ of the specimens shall be less than 89.0 percent of maximum theoretical density at 8 gyrations. The corrected density of the

~pecimens shall be less than 98.0 percent of maximum theoretical density at 160 gyrations.
t-1 -'t ~ l.(.fA-t~?

The mix shall comply with the criteria in Table 710-4.

TABLE 710-4
GYRATORY MIX DESIGN CRITERIA

Criteria Requirements
1/2" Mix

14.0

4.0 :t 0.2
0 -1.0

0.6 -1.4
70
75

Designated Test
Method
AI SP-2 '

AI SP-2

AI SP-2
.!.AI SP-2

AASHTO T -283

AASHTO T -283
AASHTO T -27

3/8" Mix
15.0

4.0 :t 0.2
0 -1.0

0.6 -1.4
70
75

3/4" Mix
13.0

4.0::1;0.2
0 -1.0

0.6 -1.4
70

75

Voids in Mineral Aggregate: %, Min.

TEffectiveY~i~s: 

%, Range
i 3. Absorbed As

4. Dust to Eff. e~
5. Tensile~~~~gt no: 0, m~

Dry Tensile Strength: psi, Min.

~I?:

Mineral Aggregate Grading Limits

Percent Passing with Admix
3/8 inch Mix 1/2 inch Mix 3/4 inch Mix

100
90-100
43-89

Sieve Size
1 inch

3/4 inch
1/2 inch
3/8 inch
No.8
No. 40
No. 200

100
90-100
53-89
29-40
3-20

2.0-7.5

100
90-100

32-47
2-24

2.0-8.0

24-36
3-18--

2.0-6.5
* Unless otherwise aDDroved bv the Engineer.
*~ The ratio of the mix design composite gradation target for the No. 200 sieve, including admixture, to the effective
asphalt content shall be within the indicated range Q.6 te 1.4.
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SECTION 710

710.3.2.3 Moisture Sensitivity Testing: Moisture sensitivity testing will be performed in accordance with AASHTO Test
IMethod T-283 for both Marshall and Gyratory mix designs, without the freeze/thaw cycle(s).-; The minimuro required

Tensile Strength Ratio is indicated in the tables above.

" II710



Specifications & Details Asphalt Working Group 3/12/2008 Meeting

Comments (taken from revision draft dated "11/9/07" supplied to city staff February 1 S)

1 Fix, compete or spell-out any outstanding text, acronyms and revisions noted in the text. (ie. "?"
in section 321.10.3)

2. (Section 321.5, add this text) The contractor shall be responsible for providing the engineer with
an acceptable product per the applicable current MAG Section. Routine testing of the aggregates,
binder, anti-strip material and the asphalt mixture shall be the responsibility of the contractor or
his representative.

3, (Section 321.6, last paragraph) ...minimum temperature noted herein.
amount 9t: heat less.. .heat, heat loss, drain drown,

where?

.excessive4.

(Section 321.7, last sentence) Tarpaulins shall be furnished and used '::gell tge a~~iellt
te~;:efat9fe is 13eI8";; ~~Eiegfees F. at all times.

5 (Section 321.9, second paragraph) The production shall cease immediately at no additional cost
to the Contracting Agency or Engineer.

6. (Acceptance Tables 321-4, -5, -6 and -7) Up penalties by attached Table #1 for -4, -5 and- 7,
change -6 to simple $/sy AND to $ shown in Table #1 also.

7 (Section 321.10, first paragraph). Specify "patching material" and acceptable time frame the patch
occurred.

8. Replace any and all "EA" with only "removal". In the majority of cases an "engineering analysis"
is not needed and can be used as just referee by the contractor. (AJa-f .A. b(}IZ4.~A )

9. (Section 321.11, first paragraph

Issues (to the discussion would be):

1. Who will keep track of the "sub-lots" and/or "lots"

The pavers and rollers should not start and stop as the mat is being put down. Once begun, the
paving process should be continuous. 1;

Delivery Temperatures 6"below surface 7,3.

4. Any use of a "Referee" shall be at the contractor's expense.
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