1995 Metric CSJ 0162-04-039

SPECI AL SPECI FI CATI ON
| TEM 3028

Hot M x Asphaltic Concrete Pavenent Containing
Recl ai med Roofing Shingles

1. Description. This Itemshall govern for the construction of a base
course, a level-up course, a surface course or any conbi nation of
t hese courses as shown on the plans, each course being conposed of a
conpacted m xture of aggregate, asphalt cenment, and reclained
asphalt shingles (RAS) m xed hot in a mxing plant, in accordance
with the details shown on the plans and the requirenments herein.

2. Materials. The Contractor shall furnish materials to the project
neeting the followi ng requirements prior to mxing. Additional test
requi renents affecting the quality of individual materials or the
pavi ng m xture shall be required when shown on the plans.

(1) Aggregate. The aggregate shall be conposed of a coarse
aggregate, a fine aggregate, and if required or allowed, a
m neral filler and shall include RAS. Sanples of each
aggregate shall be submitted for approval in accordance with
Item 6, "Control of Materials".

Aggregate from each stockpile shall neet the quality

requi renents of Table 1 and other requirenents as specified
herein. The aggregate contained in RAS will not be required to
neet Table 1 requirenents except as shown on the plans.

(a) Coarse Aggregate. Coarse aggregate is defined as that part
of the aggregate retained on a 2.00 nmillineter sieve. The
aggregate shall be natural, and be of uniformaquality
t hroughout. When shown on the plans, certain coarse
aggregate material may be all owed, required or prohibited.

Gravel from each source shall be so crushed as to have a

m ni mum of 85 percent of the particles retained on the 4.75
mllineter sieve with two or nore nmechanically induced
crushed faces, as determ ned by Test Method Tex-460-A (Part
). The material passing the 4.75 mllinmeter sieve and

retained on the 2.00 mllineter sieve nust be the product of
crushi ng aggregate that was originally retained on the 4.75
mllimeter sieve.

The polish value of the virgin (not previously used in
construction) coarse aggregate used in the surface or finish
course shall not be less than the val ue shown on the plans,
when tested in accordance with Test Method Tex-438-A.

Unl ess ot herwi se shown on the plans, the polish value
requirenent will apply only to aggregate used on travel

| anes. For rated sources, the Materials and Tests

Di vision's Rated Source Polish Value (RSPV) catalog will be
used to deternine polish value conpliance.
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(b)

(c)

Recl ai med Asphalt Shingles (RAS). RAS nmay consist of either
manuf acturing waste or consuner waste. |n no instance shal
t he bl ending or m xing of manufacturing and consumer waste
be al | owed.

Manuf acturing waste (MAN shingles are defined as new
material that is obtained froma roofing shingle production
plant. The shingles used in a particular nixture shall be
fromonly one factory source, and shingles fromnore than
one factory source shall not be mxed together. In
addi ti on, manufacturing waste shingles used in a particul ar
m xture shall have a consistent binder content and aggregate
gradation. Manufacturing waste shingles containing

di fferent aggregate types and gradations and different

bi nder contents and viscosities shall not be m xed toget her

Consumer waste (CW shingles are those obtained during the
renoval of existing roofs (tearoffs).

The source of the RAS shall be preapproved before they may
be used in HVA. The RAS supplier shall certify that the
shingl es contain no harnful quantities of asbestos in
accordance with the guidelines provided by the Environnental
Prot ecti on Agency.

The addition of RASto HVA is very simlar to the addition
of reclai ned asphalt pavenent (RAP) to the same m xture.

RAS shal |l have an asphalt content of 15 to 25 % by nmass of
shingle. The gradation of the aggregate in the RAS shall be
such that 100% passes the 4.75 nmm si eve and a naxi mum of 40%
passes the 75 um sieve. The RAS shall be preprocessed by
the Contractor so that 100% of the shingle particles pass
the 19 nmm si eve and 95% of the shingle particles pass the
12.5 nmm si eve.

RAS can be stockpiled in one of two forns: (1) whole and/or
partial shingles which have not yet been reduced in size or
(2) shingles which have been shredded to neet the maxi mum
size requirenents stated above. Stockpiled RAS shall not be
contami nated by dirt or other objectionable naterials.

Bl endi ng with aggregate nay be necessary when it is
desirable to stockpile shredded manufacturing waste to avoid
congl oneration of the sticky shingle particles.
Manuf act uri ng waste shingl es and consuner waste shingles
shal | be kept in separate stockpiles.

The polish value of the aggregate in the RAS will not be
used in any determ nation of polish value specification
conpl i ance.

Any Contractor-owned RAS that is to be used on the project
shall remain the property of the Contractor, while
stockpil ed. Any unused Contractor-owned RAS shall be
renoved fromthe project site upon conpletion of the

proj ect.

Fi ne Aggregate. The fine aggregate is defined as that part
of the aggregate passing the 2.00 millineter sieve and shal
be of uniformquality throughout. When shown on the plans,
certain fine aggregate material may be all owed, required or
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(d)

prohi bited. However, a nmaxi num of 15 percent of the tota
virgin aggregate may be field sand or other uncrushed fine
aggr egat e.

Screeni ngs shall be supplied from sources whose coarse
aggregate neets the Los Angel es abrasi on and magnesi um

sul fate soundness | oss requirenents shown in Table 1, unless
ot herwi se shown on the plans.

1. Unless otherwi se shown on the plans, stone screenings
are required and shall be the result of a rock crushing
operation and neet the follow ng gradation requiremnments,
when tested in accordance with Test Method Tex-200-F

Part | .

Percent by Mass
Passing the 9.5 nmsieve .......... 100
Passing the 2.00 mmsieve ......... 70-100
Passing the 75 umsieve ........... 0- 15

2. Crushed gravel screenings may be used with, or in lieu
of , stone screeni ngs when shown on the plans. Crushed
gravel screenings nust be the product of crushing
aggregate that was originally retained on the 4.75
mllineter sieve and neet the gradation for stone
screeni ngs shown above.

Mneral Filler. Mneral filler shall consist of thoroughly
dried stone dust, portland cenent, linme, fly ash, or other
m neral dust approved by the Engineer. The mineral filler
shall be free fromforeign matter.

When a specific type of nmneral filler is shown on the

pl ans, fines collected by the baghouse or other air cleaning
or dust collecting equiprment shall not be used to neet this
requirenent. When mineral filler is not specifically

requi red, the addition of baghouse or other collected fines
will be permtted if the mxture quality is not adversely
affected in the opinion of the Engineer. |n no case shal
the amount of naterial passing the 75 nmicroneter sieve
exceed the tolerances of the job-nix formula or the master
gradation linmts.

When mineral filler is specified or allowed by the Engi neer
or baghouse fines are pernitted to be added to the m xture,
it shall be proportioned into the mx by a vane meter or an
equi val ent measuring device acceptable to the Engineer. A
hopper or other acceptable storage systemshall be required
to maintain a constant supply of mneral filler to the
measuri ng devi ce.

The neasuring device for adding mineral filler shall be

el ectronically coordinated with the automatic plant controls
so that the supply of mineral filler will be autonatically
adjusted to plant production and provide a consistent
percentage to the nixture. Wen shown on the plans, the
nmeasuri ng device for addi ng baghouse fines shall have
controls in the plant control roomwhich will allow manual
adjustnments of feed rates to match plant production rate

adj ust ment s.
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When tested in accordance with Test Method Tex-200-F (Part |
or Part IIl, as applicable), the nmneral filler shall neet
the follow ng gradation requirenents, unless otherw se shown
on the plans. Baghouse fines are not required to neet the
gradati on requirenents.

Percent by Mass

or Vol une
Passi ng the 600 um si eve 95 - 100
Passing the 180 um sieve, not |ess than 75
Passing the 75 um sieve, not less than 55
Table 1
Aggr egat e
Quality Requirenents *
| | Manuf act ur ed|
_ | | or | _
Requi r erent | Test | Natural | Li ght wei ght
|

Met hod | Aggregate | Aggregate

COARSE AGGREGATE

|

|

|

|

|

Dry Loose Unit Weight, kg/nB, | Tex-404- A - | 560 |

m ni mum | | | |

| |

Pressure Sl aking Val ue, nmaxi mum | Tex-431- A| - | 4.0 |

| | | |

| Freeze Thaw Loss, percent, nmaxi num | Tex-432-A| - | 7.0 |

| 24 Hour WAter Absorption, percent, |Tex-433-A| - | 12.0 |

| maxi mum | | | |

| Del eterious Material, percent, | Tex-217-F| 1.5 | 1.5 |

| maxi mum | Part | | | |

| Decant ati on, percent, maxi mum | Tex-217- F| 1.5 | 1.5 |

| | Part 11 | | |

| Los Angel es Abrasion, percent, | Tex-410- A 40 | 35 |

| maxi mum | | | |
Magnesi um Sul f at e Soundness Loss, | Tex-411-A| 30*%* | - |

| 5 cycle, percent, naximm | | | |

| |

| FI NE AGGREGATE |

| | Tex-107- E| | |

| Li near Shrinkage, maxi mum | Part 11 | 3 | 3 |

| COVBlI NED AGGREGATES *** |

| | | | |

| Sand Equi val ent Val ue, ninimum | Tex-203- F| 45 | 45 |

* Sanpl ed during delivery to the plant or fromthe
stockpil e, unl ess otherw se shown on the plans.

** Unl ess otherwi se shown on the plans.

*** Aggregates, wi thout added nmineral filler, RAP, or

addi tives, conbined as used in the job-mx fornula.

(2) Asphaltic Material.

(a)

Paving M xture. Asphalt cenment for the paving m xture shall
be of the grade shown on the plans or designated by the
Engi neer and shall neet the requirenents of Item 300,
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"Asphalts, Ols and Enul sions". The Contractor shall notify
t he Engi neer of the source of the asphaltic material prior
to design of the asphaltic mixture. This source shall not
be changed during the course of the project wthout the
aut hori zation of the Engineer. Should the source of
asphaltic material be changed, the noisture resistance of
the new material conbination will be evaluated to verify
that the requirenents of Section 3(1) are met.

(b) Tack Coat. Asphaltic naterials, shown on the plans or
approved by the Engi neer, shall nmeet the requirenents of
Item 300, "Asphalts, Gls and Enul si ons"

(3) Additives. Additives to facilitate m xing and/or inprove the
quality of the asphaltic mixture or tack coat shall be used when
noted on the plans or may be used with the authorization of the
Engi neer.

Unl ess ot herwi se shown on the plans, the Contractor nay choose
to use either line or a liquid antistripping agent to reduce the
noi sture susceptibility of the aggregate. The eval uation and
addition of antistripping agents will be in accordance with Item
301 "Asphalt Antistripping Agents "

Pavi ng M xtures. The paving nixtures shall consist of a uniform
m xture of aggregate, hot asphalt cenent, and additives if allowed
or required.

An asphalt mxture design is a |laboratory process which includes the
determ nation of the quality of the asphalt and the individua
aggregates, the devel opnent of the job-mix fornula, and the testing
of the conbi ned m xture.

The job-mx fornmula lists the quantity of each conponent to be used
in the mx and the conbined gradati on of the aggregates used.

(1) Mxture Design. The Contractor shall furnish the Engineer with
representative sanples of the materials to be used in
production. Using these materials, the mx will be designed in
accordance with Test Method Tex-204-F to conformwi th the
requi renents herein. Unless otherwise shown on the plans, the
Engi neer will furnish the m xture design for mxtures when using
5 % RAS. The Engineer may accept a design fromthe Contractor
whi ch was derived using these design procedures.

The second and subsequent m xture designs, or partial designs,
for each type of paving m xture which are necessitated by
changes in the material or at the request of the Contractor wll
be charged to the Contractor when a rate is shown on the plans.

The bul k specific gravity will be determ ned for each aggregate

to be used in the design mixture. |If the determ ned val ues vary
by 0.300 or nore, the Volunetric Method, Test Method Tex-204-F
Part Il, will be used. The bulk specific gravity of aggregates

in RAP will be determ ned on extracted aggregates.

When properly proportioned, for the type specified, the blend of
aggregates shall produce an aggregate gradation which will
conformto the linmts of the master grading shown in Table 2.
Unl ess ot herwi se shown on the plans, the gradation of the
aggregate will be determ ned in accordance with Test Method

5-30 3028
2-97



(2)

(3)

Tex-200-F, Part | (Dry Sieve Analysis), to develop the job-nmx
formul a.

The master grading limts for the appropriate type and the
proposed job-nix fornula will be plotted on a gradation chart
with sieve sizes raised to the 0.45 power. This plot nmust show
that the proposed job-nix formula is within the limts of the
master grading. Gaps in gradation shown by this plot should be
avoi ded.

The voids in the nmneral aggregate (VMA) will be determ ned as a
m xture design requirement only, in accordance with Test Method
Tex-200-F, and shall not be less than the value indicated in
Tabl e 2.

Unl ess ot herwi se shown on the plans, the m xture of aggregate,
asphalt and additives proposed for use will be evaluated in the
design stage for noisture susceptibility in accordance with Item
301, "Asphalt Antistripping Agents " The Engi neer may waive
this test if a simlar design, using the sane ingredients
(excepting the use of RAS), has proven satisfactory.

To substantiate the design, trial mxtures shall be produced and
tested using all of the proposed project materials and equi prment
prior to any placenent. The Engi neer may waive trial mxtures
if simlar designs not using RAS have proven satisfactory.

Density. The mixture shall be designed to produce an acceptable
m xture at an optinumdensity of 96.0 percent, when tested in
accordance with Test Method Tex-207-F and Test Method Tex-227-F
The operating range for control of laboratory density during
production shall be optimmdensity plus or mnus 1.5 percent.

Laboratory density is a nixture design and process control

paranmeter. |If the |laboratory density of the m xture produced
has a val ue outside the range specified above, the Contractor
shal | investigate the cause and take corrective action. |If

three (3) consecutive test results fall outside the specified
range, production shall cease unless test results or other
infornation indicate, to the satisfaction of the Engineer, that
the next nixture to be produced will be within the specified
range.

Stability. The materials used in the m xture design shal
produce a nmixture with a stability value of at |east 35, unless
ot herwi se shown on the plans, when tested in accordance with
Test Method Tex-208-F.

If, during production, the stability value falls below the
specified mnimum the Engi neer and the Contractor shall closely
eval uate other test result values for specification conpliance
such as gradation, asphalt content, npisture content, crushed
faces, etc., to determ ne the cause and take corrective action
If three (3) consecutive test results fall below the m ni mum

val ue specified, production shall cease unless test results or
other information indicate, to the satisfaction of the Engi neer
that the next material to be produced will neet the mininum

val ue specifi ed.
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(4)

(5)

Job-M x Fornula Field Adjustnents. The Contractor shall produce
a mxture of uniformconposition closely conformng to the
approved job-m x fornul a.

If, during initial days of production, it is determ ned that
adjustnments to the mxture design job-m x formula are necessary
to achieve the specified requirenents, or to nore nearly match
t he aggregate production, the Engi neer may all ow adjustnent of
the m xture design job-mx fornmula within the following limts
wi thout a | aboratory redesign of the m xture. The adjusted job-
m x formula shall not exceed the limts of the master grading
for the type of m xture specified nor shall the adjustnments
exceed five (5) percent on any one sieve, 12.5 millinmeter size
and larger, or three (3) percent on the sieve sizes bel ow the
12.5 mllimeter sieve.

When the considered adjustments exceed either the five (5) or
three (3) percent linmts, and the Engineer deternines that the
i npact of these changes nmay adversely affect pavenent
performance, a new | aboratory mxture design will be required.

The asphalt content will be adjusted as deened necessary by the
Engi neer to maintain desirable | aboratory density near the
opti mum val ue whil e achi eving other nix requirenents.

Types. The aggregate gradation of the job-nix formula shal
conformto the master grading limts shown in Table 2 for the
type m x shown on the plans.
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TABLE 2
Mast er Gradi ng
Percent Passing by Mass or Vol une

| Type |
Sieve | A B | c | D | F |
Si ze | | | | | |

| Coarse | Fi ne | Coarse | Fi ne | Fi ne |

| Base | Base | Surface | Surface | Mxture |
5 | 100 | | | | |
31.5 mm I 95-100 I I I I I
25.0 mm I I 100 I I I I
22.4 mm I 70- 90 I 95- 100 I 100 I I I
16.0 mm | | 7595 | 95100 | | |
125 m | 50-70 | | 100 | |
9.5 mMm I I 60- 80 I 70- 85 I 85- 100 I 100 I
6am | | | | | 5100 |
4.75 mm I 30- 50 I 40- 60 I 43- 63 I 50- 70 I I
2.0 nm I 20- 34 I 27-40 I 30-40 I 32-42 I 32-42
425 um I 5-20 I 10- 25 I 10- 25 I 11-26 I 9-24 I
180 um I 2-12 I 3-13 I 3-13 I 4-14 I 3-13 I
75 um I 1-6 * I 1-6 * I 1-6 * I 1-6 * I 1-6 * I
VMA I 11 i 12 i 13 i 14 i 15

% mi ni mum

* 2-8 when Test Method Tex-200-F, Part |
(Washed Sieve Anal ysis) is used.

(6) Tolerances. The gradation of the aggregate and the asphalt
cenment content of the produced nmixture shall not vary fromthe
job-mx fornmula by nore than the tol erances all owed herein.

When within applied tol erances, the gradation of the produced

m xture may fall outside the master grading limts for any of
the sieve sizes fromthe | argest sieve size on which aggregate
may be retai ned down through the 180 microneter sieve. Only the
gquantity of aggregate passing the 75 microneter sieve is further
restricted to conformto the master grading limtations shown in

Table 2 or as nodified in Test Method Tex-229-F. A tol erance of
two (2) percent is allowed on the sieve size for each m xture
type whi ch shows 100 percent passing in Table 2.
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4.

Equi
(1)

(2)

Tol erance,
Percent by Mass
or
Vol ume as Applicable

Passing the 31.5 mmto 2.00 mmsieve... Plus or Mnus 5
Passing the 425 umto 75 umsieve...... Plus or Mnus 3
Asphalt, mass ........... ... .. .. . . ..., Plus or Mnus 0.5
Asphalt, volume ....................... Plus or Mnus 1.2

The mixture will be tested in accordance with Test Method
Tex-210-F, or Test Method Tex-228-F will be used in conjunction
wi th conmbi ned cold feed belt sanples tested in accordance with
Test Method Tex-229-F. O her nethods of proven accuracy may be
used. The nethods of test will be determ ned by the Engi neer
However, mi xtures produced by wei gh-batch plants and al

m xtures containing RAS will be tested for gradation in
accordance with Test Method Tex-210-F. If three (3) consecutive
tests indicate that the material produced exceeds the above

tol erances on any individual sieve, or if two (2) consecutive
tests indicate that the asphalt content tol erance is exceeded,
production shall stop and not resune until test results or other
information indicate, to the satisfaction of the Engineer, that
the next mixture to be produced will be within the above

t ol erances.

When di sagreenments concerni ng deternination of specification
conpl i ance occur between allowed sanpling and testing
procedures, extracted aggregate testing shall take precedence
over cold feed belt testing.

When cold feed belt sanples are used for job control, the

Engi neer will select the sieve analysis nmethod that corresponds
with the one used to determ ne the m xture design gradation.
The tolerances will be adjusted as outlined in Test Method
Tex-229-F.

prent .

CGeneral. Al equiprment for the handling of all materials,

m xi ng, placing and conpacting of the m xture shall be
mai nt ai ned i n good repair and operating condition and subject to
t he approval of the Engineer. Any equipnent found to be
defective and potentially having a negative effect on the
quality of the paving m xture or ride quality will not be

al | oned.

M xing Plants. Mxing plants may be the wei gh-batch type, the
nodi fi ed wei gh-batch type, the drumm x type, or the specialized
recycling type. Al plants shall be equipped with satisfactory
conveyors, power units, mxing equi pnent, aggregate handling
equi prent, bins and dust collectors.

Aut omati ¢ proportioning devices are required for all plants and
shal |l be in accordance with Item 520, "Weighing and Measuri ng
Equi pnent ".

It shall be the Contractor's responsibility to provide safe and
accurate neans to enable inspection forces to take all required
sanpl es, to provide permanent neans for checki ng the output of
any specified netering device, and to performcalibration and
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mass checks as required by the Engi neer. Wen cold feed belt
sanpling is to be used for gradation testing, occasional

st oppage of the belt may be necessary unl ess other neans of
sanpling are approved by the Engi neer.

When using fuel oil heavier than Grade No. 2, or waste oil, the
Contractor shall insure that the fuel delivered to the burner is
at a viscosity of 100 SSU or |ess, when tested in accordance
with Test Method Tex-534-C, to insure conplete burning of the
fuel. Hi gher viscosities will be allowed if recommended by the
burner manufacturer. |f necessary, the Contractor shall preheat
the oil to maintain the required viscosity.

The Contractor shall provide neans for obtaining a sanple of the
fuel, just prior to entry into the burner, in order to perform
the viscosity test. The Contractor shall performthis test or
provide a | aboratory test report that will establish the
tenmperature of the fuel necessary to neet the viscosity

requi renents. There shall be an in-line thernoneter to check
the tenperature of the fuel delivered to the burner

Regar dl ess of the burner fuel used, the burner or conbination of
burners and types of fuel used shall provide a conplete burn of
the fuel and not | eave any fuel residue that will adhere to the
heat ed aggregate or becone nixed with the asphalt.

(a) Weigh-Batch Type.

Col d Aggregate Bin Unit and Proportioning Device. The cold
aggregate bin unit shall have at |east four bins of
sufficient size to store the anpbunt of aggregate required to
keep the plant in continuous operation and of proper design
to prevent overflow of material fromone bin to another
There shall be vertical partitions between each bin and on
each end of the bins of sufficient height so that any
overflowwill be to the front and back, and not all ow
overflow to the sides or between bins. Overflow that m ght
occur shall not fall onto any feeder belt. The
proportioning device shall provide a uniformand conti nuous
flow of aggregate in the desired proportion to the dryer
Each aggregate shall be proportioned froma separate bin.

A separate cold bin shall be required for RAS. The RAS feed
system shall be equi pped with a scal ping screen to renove
particles over 19 nillineters in size. The cold bin system
shal | supply the proper anpbunt of RAS to the wei gh box. RAS
will not be allowed in the hot bins.

When mineral filler is used, as specified in Section
2.(1)(d), an additional bin shall be provided.

Dryer. The dryer shall continually agitate the aggregate
during heating. The tenperature shall be controlled so that
the aggregate will not be danmmged in the drying and heating
operations. The dryer shall be of sufficient size to keep
the plant in continuous operation

Screeni ng and Proportioning. The screening capacity and
size of the hot aggregate bins shall be sufficient to screen
and store the anount of aggregate required to properly
operate the plant and keep the plant in continuous operation
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at full capacity. The hot bins shall be constructed so that
oversi ze and overl oaded material will be discarded through
overfl ow chutes. Provisions shall be nade to enable

i nspection forces to have easy and safe access to the proper
| ocation on the m xing plant where representative sanpl es
may be taken fromthe hot bins for testing. The aggregate
shal |l be separated into at |east four bins when producing
Type "A", Type "B" or Type "C' mixtures, at l|least three bins
when producing Type "D' mixture and at |east two bins when
produci ng Type "F" mixture. These bins shall contain the
foll owi ng sizes of aggregates, in percentages by nass or by
vol unme, as applicable.

Type "A" (Coarse-G aded Base Course):

Bin No. 1 - Shall contain aggregates of which 85 to 100
percent will pass the 2.00 mm sieve.

Bin No. 2 - Shall contain aggregates of which at |east 85
percent will be of such size as to pass the 12.5
nm si eve and be retained on the 2. 00 nm si eve.

Bin No. 3 - Shall contain aggregates of which at |east 85
percent will be of such size as to pass the 22.4
nm si eve and be retained on the 9.5 nm si eve.

Bin No. 4 - Shall contain aggregates of which at |east 85
percent will be of such size as to pass the 37.5
nm si eve and be retained on the 22.4 nm si eve.

Type "B" (Fine-Graded Base Course):

Bin No. 1 - Shall contain aggregates of which 85 to 100
percent will pass the 2.00 nmm sieve.

Bin No. 2 - Shall contain aggregates of which at |least 70
percent will be of such size as to pass the 4.75
nmm si eve and be retained on the 2.00 mm si eve.

Bin No. 3 - Shall contain aggregates of which at |east 75
percent will be of such size as to pass the 9.5
mm si eve and be retained on the 4.75 mm si eve.

Bin No. 4 - Shall contain aggregates of which at |east 75
percent will be of such size as to pass the 25.0
nm si eve and be retained on the 9.5 nm si eve.

Type "C' (Coarse-G aded Surface Course):

Bin No. 1 - Shall contain aggregates of which 85 to 100
percent will pass the 2.00 nmm sieve.

Bin No. 2 - Shall contain aggregates of which at |least 70
percent will be of such size as to pass the 4.75
nm si eve and be retained on the 2. 00 nmm si eve.

Bin No. 3 - Shall contain aggregates of which at |least 75
percent will be of such size as to pass the 9.5
mm si eve and be retained on the 4.75 nm si eve.
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Bin No. 4 - Shall contain aggregates of which at |east 75
percent will be of such size as to pass the 22.4
nm si eve and be retained on the 9.5 nm si eve.

Type "D' (Fine-Graded Surface Course):

Bin No. 1 - Shall contain aggregates of which 85 to 100
percent will pass the 2.00 mm sieve.

Bin No. 2 - Shall contain aggregates of which at |least 70
percent will be of such size as to pass the 4.75
mm si eve and be retained on the 2. 00 mm si eve.

Bin No. 3 - Shall contain aggregates of which at |east 75
percent will be of such size as to pass the 12.5
nm si eve and be retained on the 4.75 nmm si eve.

Type "F' (Fine-Graded M xture):

Bin No. 1 - Shall contain aggregates of which 85 to 100
percent will pass the 2.00 nmm sieve.

Bin No. 2 - Shall contain aggregates of which at |east 75
percent will be of such size as to pass the 9.5
nm si eve and be retained on the 2. 00 nm si eve.

Aggregat e Wi gh Box and Batching Scale. The aggregate wei gh
box and batchi ng scal es shall be of sufficient capacity to
hol d and wei gh a conpl ete batch of aggregate. The wei gh box
and scal es shall conformto the requirenents of Item 520
"Wei ghi ng and Measuring Equi prent™.

Asphaltic Material Measuring System |If an asphaltic

mat eri al bucket and scal es are used, they shall be of
sufficient capacity to hold and wei gh the necessary
asphaltic material for one batch. The bucket and scal es
shall conformto the requirements of Item 520, "Wighing and
Measuri ng Equi prment ™.

If a pressure type flow neter is used to neasure the
asphaltic material, the requirements of |tem 520, "Wi ghing
and Measuring Equi prent", shall apply. This system shal

i nclude an autonatic tenperature conpensati on device to

i nsure a constant percent by mass of asphaltic naterial in
the m xture.

Provi si ons of a permanent nature shall be nade for checking
the accuracy of the asphaltic material measuring device.

The asphalt line to the neasuring device shall be protected
with a jacket of hot oil or other approved neans to nmaintain
the tenperature of the line near the tenperature specified
for the asphaltic material

M xer. The mixer shall be of the pugnill type and shal

have a capacity of not |ess than 1350 kil ograns (of natural -
aggregate mxture) in a single batch, unless otherw se shown
on the plans. Any mxer that has a tendency to segregate
the aggregate or fails to secure a thorough and uniform

m xture with the asphaltic material shall not be used. Al

m xers shall be provided with an autonmatic tinmer that wll

| ock the discharge doors of the mixer for the required
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(b)

m xi ng period. The dunmp door or doors and the shaft seals
of the nixer shall be tight enough to prevent spilling of
aggregate or mixture fromthe pugnmll.

Sur ge- St orage System and Scal es. A surge-storage system nay
be used to nminimze the production interruptions during the
normal day's operations. A device such as a gob hopper or
ot her device approved by the Engineer to prevent segregation
in the surge-storage bin shall be used. The m xture shal

be wei ghed upon di scharge fromthe surge-storage system

When a surge-storage systemis used, scales shall be
standard platformtruck scal es or other equipnent such as
wei gh hopper (suspended) scales and shall conformto Item

520, "Weighing and Measuring Equipnment”. |f truck scales
are used, they shall be placed at a | ocation approved by the
Engi neer. |f other weighing equipnent is used, the Engineer

may require mass checks by truck scales for the basis of
approval of the equipnent.

Recordi ng Device and Record Printer. The nixture shall be
wei ghed for payment. |f a surge-storage systemis used, an
aut omatic recording device and a digital record printer
shal |l be provided to indicate the date, project
identification nunmber, vehicle identification, total mass of
the |l oad, tare nmass of the vehicle, the nass of asphaltic

m xture in each | oad and the nunber of |oads for the day,
unl ess ot herwi se shown on the plans. When surge-storage is
not used, batch mass will be used as the basis for paynent
and automatic recording devices and automatic digital record
printers in accordance with Item 520, "Wi ghing and
Measuri ng Equi prent", shall be required.

Modi fi ed Wei gh-Batch Type.

CGeneral. This plant is simlar to the weigh-batch type
plant. The hot bin screens shall be renmpved and the
aggregate control is placed at the cold feeds. The cold
feed bins will be the sane as those required for the drum
m x type plant.

Col d- Aggregate Bin Unit and Feed System The nunber of bins
in the cold-aggregate bin unit shall be equal to or greater

than the nunber of stockpiles of individual materials to be

used.

The bins shall be of sufficient size to store the anpbunt of
aggregate required to keep the plant in continuous operation
and of proper design to prevent overflow of material from
one bin to another. There shall be vertical partitions

bet ween each bin and on each end of the bins of sufficient
hei ghts so that any overflow will be to the front and back
and not allow overflow to the sides or between bins.

Overfl ow that m ght occur shall not fall onto any feeder
belt. Wen required by the Engi neer, an approved stationary
scal pi ng screen shall be placed on top of the field sand bin
to elinmnate roots and other objectionable material. The
feed system shall provide a uniformand continuous flow of
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aggregate in the desired proportion to the dryer. The
Contractor shall furnish a chart indicating the calibration
of each cold bin in accordance with the manufacturer's
recommendations or in a nethod acceptable to the Engineer

When mineral filler is used, as specified in Section
2.(1)(d), an additional bin shall be provided.

A separate cold bin shall be required for RAS. The RAS feed
system shall be equi pped with a scal ping screen to renove
particles over 19 nillineters in size. The cold bin system
shal |l supply a uniformand proper anpunt of RAS to the

m xture. RAS nmay be added at the weigh box. |[|f not added
at the wei gh box, the systemshall include neans acceptable
to the Engineer to verify that the correct ambunt of RAS is
conti nuously being fed.

Scal pi ng Screen. A scal ping screen shall be required after
the cold feeds and ahead of the hot aggregate surge bins.

Dryer. The dryer shall continually agitate the aggregate
during heating. The tenperature shall be controlled so that
the aggregate will not be damaged in the drying and heating
operations. The dryer shall be of sufficient size to keep
the plant in continuous operation

Screeni ng and Proportioning. The hot aggregate shall not be
separated into sizes after being dried. There shall be one
or nore surge bins provided between the dryer and the wei gh
hopper. Surge bins shall be of sufficient size to hold

enough conbi ned aggregate for one conplete batch of m xture.

Aggregat e Wei gh Box and Batching Scale. The aggregate wei gh
box and batchi ng scal es shall be of sufficient capacity to
hol d and wei gh a conpl ete batch of aggregate. The wei gh box
and scal es shall conformto the requirenents of Item 520
"Wei ghi ng and Measuring Equi prment ™.

Asphaltic Material Measuring System |If an asphaltic

mat eri al bucket and scal es are used, they shall be of
sufficient capacity to hold and wei gh the necessary
asphaltic material for one batch. The bucket and scal es
shall conformto the requirements of Item 520, "Wighing and
Measuri ng Equi prent ™.

If a pressure type flow neter is used to neasure the
asphaltic material, the requirenments of Item 520, "Weighing
and Measuring Equi prent", shall apply. This system shal

i nclude an autonatic tenperature conpensati on device to

i nsure a constant percent by mass of asphaltic naterial in
the m xture.

Provi sions of a permanent nature shall be nade for checking
the accuracy of the asphaltic material measuring device.

The asphalt line to the neasuring device shall be protected
with a jacket of hot oil or other approved neans to nmaintain
the tenperature of the line near the tenperature specified
for the asphaltic material
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(c)

M xer. The mi xer shall be of the pugnm |l type and shal

have a capacity of not less than 1350 kil ogranms (of natural -
aggregate mxture) in a single batch, unless otherw se shown
on the plans. Any mxer that has a tendency to segregate
the aggregate or fails to secure a thorough and uniform

m xture with the asphaltic material shall not be used. Al

m xers shall be provided with an automatic timer that will

| ock the discharge doors of the mixer for the required

m xi ng period. The dunmp door or doors and the shaft seals
of the nixer shall be tight enough to prevent spilling of
aggregate or mixture fromthe pugnmll.

Sur ge- St orage System and Scal es. A surge-storage system nay
be used to nminimze the production interruptions during the
normal day's operations. A device such as a gob hopper or
ot her device approved by the Engineer to prevent segregation
in the surge-storage bin shall be used. The mixture shal

be wei ghed upon di scharge fromthe surge-storage system

When a surge-storage systemis used, scal es shall be
standard platformtruck scal es or other equi pnment such as
wei gh hopper (suspended) scales and shall conformto Item

520, "Weighing and Measuring Equi prment”. |f truck scal es
are used, they shall be placed at a | ocation approved by the
Engi neer. |f other wei ghing equipnent is used, the Engi neer

may require mass checks by truck scales for the basis of
approval of the equipnent.

Recordi ng Device and Record Printer. The nixture shall be
wei ghed for payment. |f a surge-storage systemis used, an
autonmatic recording device and a digital record printer
shall be provided to indicate the date, project
identification number, vehicle identification, total mass of
the |l oad, tare nmass of the vehicle, the nass of asphaltic

m xture in each | oad and the nunber of |oads for the day,
unl ess otherwi se indicated on the plans. Wen surge-storage
is not used, batch nmass will be used as the basis for
paynment and automatic recording devices and automatic
digital record printers in accordance with Item 520,

"Wei ghi ng and Measuring Equi prent"”, shall be required.

Drum M x Type.

CGeneral. The plant shall be adequately designed and
constructed for the process of m xing aggregates and
asphalt. The plant shall be equi pped with satisfactory
conveyors, power units, aggregate-handling equipnent and
feed control s.

Col d- Aggregate Bin Unit and Feed System The nunber of bins
in the cold-aggregate bin unit shall be equal to or greater

than the nunber of stockpiles of individual materials to be

used.

The bins shall be of sufficient size to store the anmount of
aggregate required to keep the plant in continuous operation
and of proper design to prevent overflow of material from
one bin to another. There shall be vertical partitions

bet ween each bin and on each end of the bins of sufficient
hei ght so that any overflow will be to the front and back
and not allow overflow to the sides or between bins.
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Overfl ow that m ght occur shall not fall onto any feeder
belt. Wen required by the Engi neer, an approved stationary
scal ping screen shall be placed on top of the field sand bin
to elinmnate roots and other objectionable material. The
feed system shall provide a uniformand continuous flow of
aggregate in the desired proportion to the nmixer. The
Contractor shall furnish a chart indicating the calibration
of each cold bin in accordance with the manufacturer’s
recommendations or in a nethod acceptable to the Engi neer

The system shall provide positive mass nmeasurenent of the
conbi ned col d-aggregate feed by use of belt scales or other
approved devices. Provisions of a permanent nature shall be
made for checking the accuracy of the neasuring device as
required by Item 520, "Weighing and Measuring Equi prent™.
When a belt scale is used, m xture production shall be

mai nt ai ned so that the scale normally operates between 50
percent and 100 percent of its rated capacity. Belt scale
operation below 50 percent of the rated capacity may be

al l owed by the Engineer if accuracy checks show the scale to
neet the requirements of Item 520, "Weighing and Measuring
Equi pnent", at the selected rate. It shall be
satisfactorily denonstrated to the Engi neer that mxture
uniformty and quality have not been adversely affected.

A separate cold bin shall be required for RAS. The RAS feed
system shall be equi pped with a scal ping screen to renove
particles over 19 nmillineters in size prior to the weighing
device. There shall be adequate cold bin controls to
provide a uni form anount of RAS to the m xture

When RAS is used, positive nass neasurenment of this material
shal |l be provided by the use of belt scales or other
approved devi ces.

Scal pi ng Screen. A scal ping screen shall be required after
the cold feeds and ahead of the conbi ned aggregate belt
scal es.

Asphaltic Material Measuring System An asphaltic naterial
nmeasuri ng device neeting the requirenents of |Item 520,

"Wei ghi ng and Measuring Equi prent”, shall be placed in the
asphalt line leading to the nmixer so that the cunul ative
amount of asphalt used can be accurately determ ned.

Provi sions of a permanent nature shall be nade for checking
the accuracy of the nmeasuring device output. The asphalt
line to the nmeasuring device shall be protected with a
jacket of hot oil or other approved neans to mmintain the
tenperature of the |ine near the tenperature specified for
the asphaltic naterial. The neasuring system shall include
an autonatic tenperature conpensation device to naintain a
constant percent by nass of asphaltic material in the

m xt ure.

Synchroni zati on Equi pnent for Feed-Control System The
asphaltic material feed-control shall be coupled with the
total aggregate nmass measuring device to automatically vary
the asphalt-feed rate in order to maintain the required
proportion.
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(d)

M xi ng System The m xing systemshall control the
tenperature so that the aggregate and asphalt will not be
damaged in the drying, heating and m xing operations. A
continuously recording thernmoneter shall be provided which
will indicate the tenperature of the nixture as it |eaves
t he m xer.

Sur ge- St orage System and Scal es. A surge-storage system
shal |l be used to mninmze the production interruptions
during the normal day's operations. A device such as a gob
hopper or other device approved by the Engi neer to prevent
segregation in the surge-storage bin shall be used. The

m xture shall be wei ghed upon discharge fromthe surge-
storage system

Scal es shall be standard platformtruck scal es or other
equi prent such as wei gh hopper (suspended) scal es and shal

conformto Item 520, "Weighing and Measuring Equiprent". |If
truck scales are used, they shall be placed at a |l ocation
approved by the Engineer. |f other weighing equipnment is

used, the Engi neer nmay require nass checks by truck scal es
for the basis of approval of the equipment.

Recordi ng Device and Record Printer. Automatic recording
devices and automatic digital record printers shall be
provided to indicate the date, project identification
nunber, vehicle identification, total mass of the |oad, tare
mass of the vehicle, the mass of asphaltic mixture in each

| oad and the nunber of l[oads for the day in accordance with
Item 520, "Weighing and Measuring Equi pnent”, unl ess

ot herwi se shown on the plans.

Speci al i zed Recycling Type.

Ceneral. Alternate nethods of heating nmay be used which
will not abnormally age the asphalt cenment. This type of

pl ant shall be capable of continually producing a m ni num of
136 megagrans per hour of conpleted asphalt m xture that
will neet all the requirenents of this specification.

Col d- Aggregate Bin Unit and Feed System The col d-aggregate
feed system and controls shall meet all the requirenments as
listed under the drummix type plant.

Scal pi ng Screen. A scal ping screen shall be required after
the cold feeds and ahead of the conbi ned aggregate belt
scal es.

Dryer. The dryer shall continually agitate the RAS and
aggregate during heating. The tenperature shall be
controlled so that the aggregate and asphalt will not be
damaged in the drying and heating operations. The dryer
shal |l be of sufficient size to keep the plant in continuous
operation.

Asphalt Material Measuring System An asphaltic nmaterial
nmeasuring device nmeeting the requirenents of |Item 520,

"Wei ghi ng and Measuring Equi prent”, shall be placed in the
asphalt line leading to the mxer so that the cunul ative
anmount of asphalt used can be accurately determ ned.

Provi sions of a permanent nature shall be nade for checking
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(3)

(4)

the accuracy of the nmeasuring device output. The asphalt
line to the nmeasuring device shall be protected with a
jacket of hot oil or other approved neans to mmintain the
tenperature of the |ine near the tenperature specified for
the asphaltic naterial. The neasuring system shall include
an autonatic tenperature conpensation device to naintain a
constant percent by nass of asphaltic material in the

m xt ure.

Synchroni zati on Equi pnent for Feed-Control Systens. The
asphaltic material feed-control shall be coupled with the
total aggregate mass measuring device to automatically vary
the asphalt-feed rate in order to maintain the required
proportion.

M xer. The m xer shall be of the continuous nechanica

m xi ng type. Any nixer that has a tendency to segregate the
m xture or fails to secure a thorough and uniform m xture
shal | not be used. A continuously recording thernoneter
shal | be provided which will indicate the tenperature of the
m xture as it |eaves the m xer

Sur ge- St orage System and Scal es. A surge-storage system
shal |l be used to minimze the production interruptions
during the normal day's operations. A device such as a gob
hopper or other device approved by the Engi neer to prevent
segregation in the surge-storage bin shall be used. The

m xture shall be wei ghed upon discharge fromthe surge-
storage system

Scal es shall be standard platformtruck scal es or other
equi prent such as wei gh hopper (suspended) scal es and shal

conformto Item 520, "Weighing and Measuring Equiprent". |If
truck scales are used, they shall be placed at a |l ocation
approved by the Engineer. |f other weighing equipnent is

used, the Engi neer nmay require nass checks by truck scal es
for the basis of approval of the equipmnent.

Recordi ng Device and Record Printer. Automatic recording
devices and automatic digital record printers shall be
provided to indicate the date, project identification
nunber, vehicle identification, total mass of the |oad, tare
mass of the vehicle, the mass of asphaltic mixture in each

| oad and the nunber of l[oads for the day in accordance with
Item 520, "Weighing and Measuring Equi pnent”, unl ess

ot herwi se shown on the plans.

Asphaltic Material Heating Equi prent. Asphaltic material
heati ng equi pnent shall be adequate to heat the required anpunt
of asphaltic nmaterial to the desired tenperature. The heating
apparatus shall be equi pped with a continuously recording
thernmoneter with a 24-hour chart that will record the
tenperature of the asphaltic material at the |ocation of highest
t enperat ure.

Spr eadi ng and Fi ni shing Machine. The spreadi ng and fini shing
machi ne shall be approved by the Engi neer and shall neet the
requi renents indi cated bel ow.
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(a) Screed Unit. The spreading and finishing machi ne shall be
equi pped with a heated conpacting screed. It shall produce
a finished surface neeting the requirenents of the typica
cross sections and the surface tests.

Ext ensi ons added to the screed shall be provided with the
same comnpacting action and heating capability as the main
screed unit, except for use on variable depth tapered areas
and/ or as approved by the Engi neer.

The spreadi ng and finishing nmachine shall be equi pped with
an approved automatic dual |ongitudinal screed contro
system and automatic transverse screed control system The
| ongi tudi nal controls shall be capable of operating from any
| ongi tudi nal grade reference including a stringline, ski
nobil e stringline, or matchi ng shoe.

The Contractor shall furnish all equi pnent required for

grade reference. It shall be nmaintained in good operating
condition by personnel trained in the use of this type of
equi pnent .

The grade reference used by the Contractor may be of any
type approved by the Engineer. Control points, if required
by the plans, shall be established for the finished profile
in accordance with Item5, "Control of the Wrk". These
points shall be set at intervals not to exceed 15 neters.
The Contractor shall set the grade reference fromthe
control points. The grade reference shall have sufficient
support so that the naxi mum defl ection shall not exceed two
(2) mllimeters between supports.

(b) Tractor Unit. The tractor unit shall be equipped with a
hydraulic hitch sufficient in design and capacity to
mai ntai n contact between the rear wheels of the hauling
equi pnrent and the pusher rollers of the finishing machine
while the m xture is being unl oaded.

No portion of the mass of hauling equi pnent, other than the
connection, shall be supported by the asphalt paver. No

vi brations or other notions of the |oading equi pnent, which
could have a detrimental effect on the riding quality of the
conpl et ed pavenent, shall be transmitted to the paver.

The use of any vehicle which requires dunping directly into
the finishing nachine and which the finishing nmachine cannot
push or propel to obtain the desired |ines and grades

wi t hout resorting to hand finishing will not be all owed.

(5) Material Transfer Equipnent. Equipnent to transfer mxture from
the hauling units or the roadbed to the spreadi ng and fini shing
machine wi Il be allowed unl ess otherwi se shown on the plans. A
specific type of material transfer equi pnent shall be required
when shown on the plans.

(a) Wndrow Pick-Up Equi prent. W ndrow pi ck-up equi pnent shal
be constructed in such a manner that substantially all the
nm xture deposited on the roadbed is picked up and | oaded
into the spreading and finishing machine. The m xture shal

not be contaminated with foreign material. The | oading
equi pnrent shall be designed so that it does not interfere
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(6)

(7)

(8)

wi th the spreadi ng and finishing machine in obtaining the
required line, grade and surface without resorting to hand
fini shing.

(b) Material Feeding System Material feeding systens shall be
designed to provide a continuous flow of uniformm xture to
t he spreadi ng and finishing machine. Wen use of a materi al
feeding systemis required on the plans, it shall neet the
storage capacity, renixing capability, or other requirenents
shown on the plans.

Mot or Grader. The notor grader, when used, shall be a self-
propell ed power motor grader and shall be equi pped with snooth
tread pneunmatic tired wheels unless otherw se directed. It
shal |l have a bl ade |l ength of not less than 3.6 neters and a
wheel base of not less than 4.8 neters.

Rollers. Rollers provided shall neet the requirements for their
type as foll ows:

(a) Pneumatic-Tire Roller. The roller shall be an acceptable
medi um pneumatic tire roller conforming to the requirenents
of Item 213, "Rolling (Pneumatic Tire)", Type A, unless
ot herwi se specified on the plans. Pneumatic-tire rollers
used for conpaction shall provide a m ni nrum 550 kil opascal s
ground contact pressure. Wen used for kneadi ng and sealing
the surface only, they shall provide a mni nrum of 380
ki | opascal s ground contact pressure.

(b) Two- Axl e Tandem Roller. This roller shall be an acceptable
self-propelled tandemroller weighing not less than 7.2
negagr ans.

(c) Three-Wheel Roller. This roller shall be an acceptable
self-propelled three wheel roller weighing not less than 9.1
negagr ans.

(d) Three-Axle Tandem Roller. This roller shall be an
acceptabl e self-propelled three axle roller weighing not
| ess than 9.1 negagrans.

(e) Trench Roller. This roller shall be an acceptable self-
propelled trench roller equipped with a sprinkler for
keepi ng the wheel s wet and an adj ustabl e road wheel so that
the roller my be kept level during rolling. The drive
wheel shall be not less than 500 millinmeters w de. The
roller under working conditions shall produce not |ess than
5800 kil ograns per meter of roller width and be so geared
that a speed of approxinmately three (3) kiloneters per hour
is obtained in | ow gear.

(f) Vibratory Steel-Weel Roller. This roller shall have a
m ni mum mass of 5.4 negagrans. The conpactor shall be
equi pped with anplitude and frequency controls and shall be
specifically designed to conpact the material on which it is
used.

Strai ght edges and Tenpl ates. \Wen directed by the Engi neer, the
Contractor shall provide acceptable 3-neter straightedges for
surface testing. Satisfactory tenplates shall be provided as
requi red by the Engi neer.
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(9) Alternate Equi prent. \Wen pernitted by the Engi neer, equi pnment
other than that specified herein which will consistently produce
satisfactory results nmay be used.

5. Stockpiling, Storage and M xi ng.
(1) Stockpiling of Aggregates.

(a) Weigh-Batch Plant. Prior to stockpiling of aggregates, the
area shall be cleaned of trash, weeds, grass and shall be
relatively snooth and well drained. The stockpiling shal
be done in a manner that will mnimze aggregate
degradation, segregation, mxing of one stockpile with
another, and will not allow contanination with foreign
mat eri al

The plant shall have at |east a two-day supply of aggregates
on hand before production can begin and at | east a two-day
supply shall be nmintained through the course of the

proj ect, unless otherw se directed by the Engi neer

No stockpile shall contain aggregate from nore than one
source.

Coarse aggregates for m xture Types "A", "B" and "C' shal
be separated into at | east two stockpiles of different
gradation, such as a |arge-coarse-aggregate and a

smal | - coar se- aggregat e stockpil e, except when the use of

| arge percentages of RAP preclude the need for two virgin
coarse aggregate stockpiles.

When shown on the plans, coarse aggregates for Type "D
m xtures shall also be separated into at |east two
st ockpi | es.

No coarse-aggregate stockpile shall contain more than 15
percent by mass of material that will pass a 2.00 millineter
si eve.

Fi ne- aggregate stockpiles may contain coarse aggregate in
amounts up to 20 percent by mass. This requirenment does not
apply to stone screenings stockpiles, which must neet the
gradation requirenents shown in Section 2.(1)(c), unless

ot herwi se shown on the plans.

Prior to starting RAS stockpiling operations, the Contractor
shal | devel op and submit in witing to the Engi neer an
accept abl e stockpil e production procedure and nanagenent
pl an which will ensure that honbgeneous stockpiles of RAS
are available. Stockpiles of Contractor-owned RAS nateri al
shall be conpletely established at the plant site or another
approved |l ocation prior to subm ssion of mxture design
sanpl es and shall be of sufficient quantity to neet the
material requirenments of the project for which they are

pr epar ed.

When required by the Engineer, additional material shall not
be added to stockpiles that have previously been sanpled for
approval
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(2)

(3)

(4)

Equi pnent of an acceptable size and type shall be furnished
to work the stockpiles and prevent segregation and
degradati on of the aggregates.

(b) Modified Weigh-Batch Plant. The stockpiling requirenents
for aggregate shall be the sane as required for a drumm X
type plant.

(c) DrumMx Plant. Wen a drummx plant is used, the
followi ng stockpiling requirenents for coarse aggregates
shall apply in addition to the aggregate stockpiling
requirenents listed under Section 5.(1)(a).

Once a job-mx formula has been established in accordance
with Article 3, the virgin coarse aggregates delivered to
the stockpiles shall not vary on any grading size fraction
by nmore than plus or mnus eight (8) percentage points from
t he percentage found in the sanples submitted by the
Contractor and upon which the job-m x fornula was based.
Shoul d the gradation of virgin coarse aggregates in the
stockpiles vary by nore than the all owed tol erance, the

Engi neer may stop production. If production is stopped, new
aggregates shall be furnished that neet the gradations of

t he aggregates submitted for the job-mix formula, or a new
m x design shall be fornulated in accordance with Article 3.

When the vol ume of production froma comercial plant makes
sanmpling of all coarse aggregate delivered to the stockpiles
i mpractical, cold feeds will be sanpled to determ ne
stockpile uniformty. Should this sanpling prove the

st ockpi | es

non- uni f orm beyond the acceptabl e tol erance, separate

st ockpil es which neet these specifications may be required.

(d) Specialized Recycling Plant. The stockpiling requirenents
for aggregate shall be the sane as required for drummn x
type plant.

Storage and Heating of Asphaltic Materials. The asphaltic

mat eri al storage capacity shall be anple to neet the

requi renents of the plant. Asphalt shall not be heated to a
tenperature in excess of that specified in Item 300, "Asphalts,
O ls and Emul sions". Al equipnment used in the storage and
handl i ng of asphaltic material shall be kept in a clean
condition at all times and shall be operated in such a manner
that there will be no contanination with foreign matter.

Feedi ng and Dryi ng of Aggregate. The feeding of various sizes
of aggregate and RAS, if applicable, to the dryer shall be done
t hrough the col d aggregate bins and the proportioning device in
such a nmanner that a uniformand constant flow of materials in
the required proportions will be mmintained. The aggregate
shall be dried and heated to the tenperature necessary to
produce a m xture having the specified tenperature.

M xi ng and Storage.

(a) Weigh-Batch Plant. In introducing the batch into the mi xer
all aggregate shall be introduced first and shall be m xed
t horoughly for a mnimum period of 5 seconds to unifornmy
di stribute the various sizes throughout the batch before the
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asphaltic material is added. The asphaltic material shal
then be added and the nixing continued for a wet m xing
peri od of not less than 15 seconds. The m xing period shal
be increased if, in the opinion of the Engineer, the mxture
is not uniformor the aggregates are not properly coated.

Tenporary storing or holding of the asphaltic mxture by the
surge-storage systemwill be permitted during the nornal
day's operation. Overnight storage will not be permtted
unl ess authorized in the plans or by the Engineer. The

m xture conming out of the surge-storage bin shall be of

equal quality to that coming out of the m xer

(b) Modified Wigh-Batch Plant. The mi xi ng and storage
requi renents shall be the sane as is required for a standard
wei gh-batch pl ant.

(c) DrumMx Plant. The ampunt of aggregate and asphaltic
material entering the mxer and the rate of travel through
the m xing unit shall be so coordinated that a uniform
m xture of the specified grading and asphalt content will be
pr oduced.

Tenporary storing or holding of the asphaltic m xture by the
surge-storage systemw || be required during the nornal
day's operation. Overnight storage will not be permtted
unl ess authorized in the plans or by the Engineer. The

m xture comi ng out of the surge-storage bin shall be of

equal quality to that coming out of the m xer

(d) Specialized Recycling Plant. The m xing and storage
requi renents shall be the sane as that stated for the drum
nm x plant.

(e) Discharge Tenperature. The Engineer will select the target
di scharge tenperature of the m xture between 120 C and 175
C. The mixture, when discharged fromthe mxer, shall not
vary fromthis selected tenperature nore than 15 C, but in
no case shall the tenperature exceed 180 C

(f) Moisture Content. The mixture produced from each type of
m xer shall have a noisture content not greater than one (1)
percent by wei ght when di scharged fromthe m xer, unless
ot herwi se shown on the plans and/ or approved by the
Engi neer. The noisture content shall be determined in
accordance with Test Method Tex-212-F.

6. Construction Mt hods.

(1) Ceneral. It shall be the responsibility of the Contractor to
produce, transport, place and conpact the specified paving
m xture in accordance with the requirements herein.

The asphaltic nmixture, when placed with a spreading and
finishing machine, or the tack coat shall not be placed when the
air tenperature is below 10 C and is falling, but it may be

pl aced when the air tenperature is above 5° C and is rising.
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(2)

(3)

The asphaltic nixture, when placed with a notor grader, shal

not be placed when the air tenperature is below 15° C and is
falling, but may be placed when the air tenperature is above 10°
Cand is rising.

The air tenperature shall be taken in the shade away from
artificial heat.

Mat thicknesses of 40 millinmeters and | ess shall not be placed
when the tenperature of the surface on which the mat is to be
pl aced is below 10 C

M xtures with |ightweight coarse aggregate shall not be placed
when the tenperature of the surface on which the mat is to be
pl aced is below 10 C

Addi tional surface tenperature requirements may be shown on the
pl ans.

It is further provided that the tack coat or asphaltic m xture
shal | be placed only when the humi dity, general weather
conditions and tenperature and noisture condition of the base,
in the opinion of the Engineer, are suitable.

If, after being discharged fromthe mxer and prior to placing,
the tenperature of the asphaltic mxture is 10 C or nore bel ow
the sel ected discharge tenperature established by the Engi neer
all or any part of the Ioad may be rejected and paynent will not
be made for the rejected materi al

Tack Coat. The surface upon which the tack coat is to be placed
shal | be cl eaned thoroughly to the satisfaction of the Engineer
The surface shall be given a uniformapplication of tack coat
using asphaltic materials of this specification. This tack coat
shal |l be applied, as directed by the Engineer, with an approved
sprayer at a rate not to exceed 0.2 liter residual asphalt per
square nmeter of surface. Where the mixture will adhere to the
surface on which it is to be placed without the use of a tack
coat, the tack coat nay be elimnated by the Engineer. Al
contact surfaces of curbs and structures and all joints shall be
painted with a thin uniformapplication of tack coat. During
the application of tack coat, care shall be taken to prevent
splattering of adjacent pavenment, curb and gutter and
structures. The tack coat shall be rolled with a pneunatic tire
roll er when directed by the Engi neer

Transporting Asphaltic Concrete. The asphaltic nixture shall be
haul ed to the work site in tight vehicles previously cl eaned of
all foreign naterial. The dispatching of the vehicles shall be
arranged so that all material delivered is placed and al

rolling conpleted during daylight hours unl ess otherw se shown
on the plans. 1In cool weather or for long hauls, covering and

i nsulating of the truck bodies nmay be required. |If necessary,
to prevent the m xture fromadhering to the body, the inside of
the truck may be given a light coating of rel ease agent
satisfactory to the Engi neer
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(4) Placing.

(a) The asphaltic nixture shall be dunped and spread on the

(b)

(c)

(d)

approved prepared surface with the spreading and finishing
machi ne. \Wen properly conpacted, the finished pavenent
shal | be smpoth, of uniformtexture and density and shal

nmeet the requirements of the typical cross sections and the
surface tests. In addition, the placing of the asphaltic

m xture shall be done wi thout tearing, shoving, gouging or
segregating the mxture and wi thout producing streaks in the
mat .

Unl oading into the finishing machine shall be controlled so
that bouncing or jarring the spreading and fini shing nmachi ne
shal |l not occur and the required |ines and grades shall be
obt ai ned wi thout resorting to hand finishing, except as
shown under Section 6.(4)(d).

Unl ess ot herwi se shown on the plans, dunping of the
asphaltic mxture in a windrow and then placing the m xture
in the finishing machi ne with wi ndrow pi ck-up equi prment will
be permitted. The w ndrow pick-up equi prent shall be
operated in such a manner that substantially all the mxture
deposited on the roadbed is picked up and | oaded into the
finishing machi ne without contamination by foreign nateri al
The wi ndrow pi ck-up equi pment will be so operated that the
finishing machine will obtain the required Iine, grade and
surface without resorting to hand finishing. Any operation
of the wi ndrow pick-up equi pnment resulting in the
accunul ati on and subsequent sheddi ng of accunul ated nateri al
into the asphaltic mixture will not be permtted.

When approved by the Engi neer, |evel-up courses nay be
spread with a notor grader

The spreadi ng and finishing machine shall be operated at a
uni form forward speed consistent with the plant production
rate, hauling capability, and roller train capacity to
result in a continuous operation. The speed shall be sl ow
enough that stopping between trucks is not ordinarily
required. If, in the opinion of the Engi neer, sporadic
delivery of material is adversely affecting the mat, the
Engi neer may require paving operations to cease unti
acceptabl e methods are provided to mninize starting and
st oppi ng of the paver.

The hopper flow gates of the spreading and fini shing nachine
shal |l be adjusted to provide an adequate and consistent flow
of material. These shall result in enough material being
delivered to the augers so that they are operating

approxi nately 85 percent of the tinme or nore. The augers
shal | provide neans to supply adequate flow of material to
the center of the paver. Augers shall supply an adequate
flow of material for the full width of the nat, as approved
by the Engi neer. Augers should be kept approximately one-
half to three-quarters full of mixture at all tinmes during

t he pavi ng operation.

When the asphaltic mxture is placed in a narrow strip al ong
t he edge of an existing pavenent, or used to |evel up smal
areas of an existing pavenent, or placed in small irregular
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(e)

(f)

(9)

areas where the use of a finishing nmachine is not practical
the finishing nmachine may be elim nated when authorized by
t he Engi neer.

Adj acent to flush curbs, gutters and structures, the surface
shal |l be finished uniformy high so that when conpacted it
will be slightly above the edge of the curb or structure.

Construction joints of successive courses of asphaltic
material shall be offset at |east 150 mllineters.
Construction joints on surface courses shall coincide with
| ane lines, or as directed by the Engi neer

If a pattern of surface irregularities or segregation is
detected, the Contractor shall nmake an investigation into
the causes and i medi ately take the necessary corrective
action. Wth the approval of the Engi neer, placenent nay
continue for no nore than one full production day fromthe
time the Contractor is first notified and while corrective
actions are being taken. |If the problemstill exists after
that tinme, paving shall cease until the Contractor further
i nvestigates the causes and the Engi neer approves further
corrective action to be taken.

(5) Conpacti ng.

(a) The pavenent shall be conpacted thoroughly and unifornmy

(b)

with the necessary rollers to obtain the conpaction and
cross section of the finished paving mxture nmeeting the
requi renents of the plans and specifications.

When rolling with the three-wheel, tandem or vibratory
rollers, rolling shall start by first rolling the joint with
t he adj acent pavenent and then continue by rolling
longitudinally at the sides and proceed toward the center of
t he pavenent, overlapping on successive trips by at |east
300 millineters, unless otherw se directed by the Engi neer
Alternate trips of the roller shall be slightly different in
l ength. On super-elevated curves, rolling shall begin at
the | ow side and progress toward the high side, unless

ot herwi se directed by the Engi neer

When rolling with vibratory steel -wheel rollers, equipnent
operation shall be in accordance with Item 217, "Rolling
(Vibratory)," and nanufacturer's recommendations, unl ess
otherwi se directed by the Engineer. |n addition they shal
be operated at a speed and frequency to provide at |east ten
i npacts of vibration per foot of travel when operated in the
vibrating node. Vibratory rollers shall not be |eft

vi brating while not rolling or when changi ng directions.

Unl ess ot herwi se shown on the plans or approved by the

Engi neer, vibratory rollers shall not be allowed in the

vi brating node on mats with a plan depth of |ess than 40
millimeters

The notion of the rollers shall be slow enough to avoid
other than usual initial displacenent of the mxture. |If
any di spl acenent occurs, it shall be corrected to the
satisfaction of the Engineer. The roller shall not be
all owed to stand on pavenent whi ch has not been fully
conpacted. To prevent adhesion of the surface mixture to
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(6)

(c)

(d)

the steel -wheel rollers, the wheels shall be kept thoroughly

noi stened with water, but an excess of water will not be
permtted. Necessary precautions shall be taken to prevent
t he droppi ng of diesel, gasoline, oil, grease or other

foreign matter on the paverment, either when the rollers are
in operation or when standing.

The edges of the pavenent along curbs, headers and sinilar
structures, and all places not accessible to the roller, or
in such positions as will not allow thorough conpaction with
the rollers, shall be thoroughly conpacted with lightly
oi l ed tanps.

Rolling with a trench roller will be required on w dened
areas, in trenches and other linmted areas where
satisfactory conpaction cannot be obtained with the approved
rollers.

I n-Place Conpaction Control. |In-place conpaction control is
required for all mxtures. Unless otherwi se shown on the plans,

air

(a)

void control shall be required.

Air Void Control. The Contractor shall be responsible for
determ ning the nunber and type of rollers to be used to
obtain conpaction to within the air void range required
herein. The rollers shall be operated in accordance with
the requirenents of this specification and as approved by
t he Engi neer.

Unl ess ot herwi se shown on the plans, rolling with a
pneurmatic-tire roller to seal the surface shall be provided.
Rolling with a tandem or other steel-wheel roller shall be
provided if required to iron out any roller narks.

Asphal tic concrete shall be placed and conpacted to contain
fromfive (5 to nine (9) percent air voids. The percent
air voids will be calcul ated using the maxi num theoretica
specific gravity of the m xture determ ned according to Test
Met hod Tex-227-F. Roadway speci nens, which shall be either
cores or sections of asphaltic pavenent, will be tested
according to Test Method Tex-207-F. The nucl ear-density
gauge or other nethods which correlate satisfactorily with
results obtained from project roadway speci mens may be used
when approved by the Engi neer. Unless otherwi se shown on
the plans, the Contractor shall be responsible for obtaining
the required roadway specinmens at his expense and in a
manner and at | ocations selected by the Engi neer

If the percent air voids in the conpacted placenent is
greater than nine (9) percent but is 10 percent or |ess,
production nmay proceed wi th subsequent changes in the
construction operations and/or mixture. |If the air void
content is not reduced to between five (5) and nine (9)
percent within one production day fromthe tinme the
Contractor is notified, production shall cease. At that
point, a test section as described bel ow shall be required.

If the percent air voids is nmore than 10 percent, production
shal | cease imediately and a test section shall be required
as described bel ow.
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In either case, the Contractor shall only be allowed to

pl ace a test section of one |lane width, not to exceed 300
nmeters in length, to denpnstrate that conpaction to between
five (5) and nine (9) percent air voids can be obtained.
This procedure will continue until a test section with five
(5) to nine (9) percent air voids can be produced. Only two
(2) test sections per day will be allowed. Wen a test
section producing satisfactory air void content is placed,
full production may then resune.

I ncreasing the asphalt content of the mixture in order to
reduce pavenment air voids will not be allowed. |If the
percent air voids is deternined to be less than five (5)
percent, inmedi ate adjustnents shall be made to the plant
production by the Contractor, as approved by the Engi neer
within the tol erances as outlined in Subarticle 3.(4), so
that an adequate air void level results.

The Contractor is encouraged to perform suppl enent al
conpaction testing for his own information.

(b) Ordinary Conpaction Control. Wen the requirement of air
void control has been renoved by plans note, one (1) three-
wheel roller, one (1) pneunatic-tire roller, and one (1)
tandemroller shall be furnished for each conpaction
operation except as provided bel ow or approved by the

Engi neer. The use of a tandemroller may be waived by the
Engi neer when the surface is already adequately snooth and
further steel-wheel rolling is shown to be ineffective.

Wth approval of the Engineer, the Contractor may substitute
a vibratory roller for the three-wheel roller and/or the
tandemroller. Use of at |least one (1) pneumatic-tire
roller is required. Additional or heavier rollers shall be
furnished if required by the Engineer

(c) Conpaction Cessation Tenperature. Regardless of the nethod
required for in-place compaction control, all rolling for
conpaction shall be conpleted before the nixture tenperature
drops bel ow 80 C

(7) Ride Quality. Unless otherwi se shown on the plans, ride quality
will be required in accordance with Special Specification 5000,
"Ride Quality for Pavenent Surfaces".

(8) Opening to Traffic. The pavenent shall be opened to traffic
when directed by the Engineer. The Contractor's attention is
directed to the fact that all construction traffic allowed on
t he pavenent open to the public will be subject to the State
| aws governing traffic on hi ghways.

If the surface ravels, flushes, ruts or deteriorates in any
manner prior to final acceptance of the work, it will be the
Contractor's responsibility to correct this condition at his
expense, to the satisfaction of the Engi neer and in conformance
with the requirenents of this specification.

Measurement. The quantity of asphaltic concrete will be measured by
t he conposite nass or conposite volunetric nethod.
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(1)

(2)

Conposite Mass Method. Asphaltic concrete will be neasured by
t he megagram of the conposite "Asphaltic Concrete" of the type
actually used in the conpleted and accepted work in accordance
with the plans and specifications for the project. The
conposite asphaltic concrete mxture is hereby defined as the
asphalt, aggregate, RAS and additives as noted in the plans
and/ or approved by the Engi neer.

If mixing is done by a drumm x plant or specialized recycling
pl ant, neasurenent will be nmade on scal es as specified herein.

If mixing is done by a weigh-batch plant or nodified wei gh-batch
pl ant, neasurenment will be determ ned on the batch scal es unl ess
surge-storage is used. Records of the nunber of batches, batch
design and the nass of the conposite "Asphaltic Concrete" shal
be kept. Where surge-storage is used, neasurenent of the
material taken fromthe surge-storage bin will be made on truck
scal es or suspended hopper scal es.

Conposite Volunetric Method. The asphaltic concrete will be
nmeasured by the cubic neter of conpacted "Asphaltic Concrete" of
the type actually used in the conpleted and accepted work in
accordance with the plans and specifications for the project.
The conposite asphaltic concrete mixture is hereby defined as
the asphalt, aggregate, RAS and additives as noted in the plans
and/ or approved by the Engineer. The volunme of the conposite
asphaltic concrete mxture shall be calculated by the foll ow ng
formul a:

V = W
1000 Ga

Cubic meters of compacted "Asphaltic Concrete"

Total nass of asphaltic concrete in kilograns

Aver age actual specific gravity of three (3) nol ded
speci nens as prepared by Test Method Tex-206-F and
determ ned in accordance with Test Method Tex-207-F

p=<

If mixing is done by a drumm x plant or a specialized
recycling plant, the mass "W will be determ ned by scal es as
speci fi ed herein.

If mixing is done by a weigh-batch plant or nodified weight-
batch plant and surge-storage is not used, mass will be

determ ned by batch scal es and records of the nunber of

bat ches, batch designs and nass of asphalt and aggregate shal
be kept. \Were surge-storage is used, neasurenment of the
material taken fromthe surge-storage bin will be made on truck
scal es or suspended hopper scal es.

Paynment .

(1) The work performed and materials furnished in accordance wth

this Itemand neasured as provi ded under "Measurenment” will be
paid for at the unit price bid for the "Asphaltic Concrete" of
the type specified.
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Measur ement Met hod Bid Item Unit of Measure
Conposite Mass Asphaltic Concrete Megagr am
Conposite Vol unetric Asphal tic Concrete Cubic Meter

The paynment based on the unit bid price shall be ful
conpensation for quarrying, furnishing all materials, additives,
freight involved, for all heating, nixing, hauling, cleaning the
exi sting base course or pavenent, tack coat, placing, rolling
and finishing asphaltic concrete nmixture, transporting RAP and
RAS from desi gnat ed sources, transporting any excess RAP and RAS
to locations shown on the plans, and for all nanipul ations,

| abor, tools, equipnent and incidentals necessary to conplete

t he work.

(2) Al tenplates, straightedges, core drilling equiprment, scales

and ot her wei ghing and neasuring devi ces necessary for the
proper construction, neasuring and checking of the work shall be
furni shed, operated and naintained by the Contractor at his
expense
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