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When old asphalt concrete is propesed for inclusion in the mix (either from
materials obtained from this project or an existing stockpile), the
Contractor shall submit his design for approval, including representative
samples taken in the presence of the Engineer, and the approximate
proportions of the various materials (old asphalt concrete, new aggregate,
recycling agent, new paving asphalt) to be used. Upon tentative approval of
approximate proporticns proposed by the Contractor, the materials will be
proportioned together for a job mix design. Approval of the mix design shall
be based upon meeting the specification requirements of section 9-03.8(2) of
the standard specifications for the specified Class ACP or as shown in these
special provisions. In addition, for mix design approval, the blend of
recovered paving asphalt plus recycling agent and additional paving asphalt
shall meet the requirements for AR-4000W in accordance with section
9-02.1(4) of the standard specifications. The Contractor shall allow 15
working days for this approval and design once the material has been
received at the Materials Laboratory. Additional time may be required if
the proportions will not make an adequate design, as determined by the
Engineer, or if the Contractor requests more than one rejuvenator or paving
asphalt source approval. The Contractor is also advised that production of
the asphalt concrete shall not commence until the job mix design has been
established.

Asphalt concrete pavement Class *** B *** yill be measured by the ton with
no deduction being made for the weight of the paving asphalt or any other
component of the mixture.

For the purpose of asphalt cement adjustment computations and paving asphalt
revision quantities, if any, the new paving asphalt and recycling agent, if
any, will be measured by the ton with the quantity determined from
production data. The State reserves the right to make random checks of the
gross and tare weights of the transport equipment at the time of delivery,
as well as measuring the paving asphalt volume in the storage tank prior to
and after the deposit from the transport vehicle.

The unit contract price(s) per ton for **% "Agphalt Conc. For Preleveling
Cl. B Incl. Paving Asphalt" and "Asphalt Concrete Pavement Class B Incl.
Paving Asphalt" #*** ghall be full compensation for furnishing all labor,
equipment, tocols and materials, including the cost involved with the
furnishing of recycling agent, if any, and the furnishing of paving asphalt,
necessary to produce and place the asphalt concrete pavement as specified.

RUBBER MODIFIED ASPHALT CONCRETE PAVEMENT

This work shall consist of placing Plusride Asphalt on those portions of the
roadway shown in the plans.

SR 530

SKAGIT COUNTY LINE TO
DAHLGREN ROAD

85W025



Plusride Asphalt is a patented process licensed by:

All Seasons Surfacing Corporation
1017 NE 4th Street, Suite No. 1

Bellevue, WA 98004
(206) 454-3830

The Contractor shall arrange to have a technical representative of All
Seasons Surfacing Corporation on the project while Plusride is being mixed
or placed.

The rubber modified asphalt concrete shall consist of granulated rubber
added to the aggregate phase of an asphalt concrete mixture.

The standard specifications for asphalt concrete shall be applicable except
for the following:

Materials

The materials used in this rubber modified asphalt concrete shall have
the following properties:

SR 530

Asphalt
The asphalt shall be AR-4000W conforming to section 9-02.1(4) of

the standard specifications. The percent of asphalt required in
this mixture shall be between 7.5 and 9.5 percent.

Granulated Rubber

The granulated rubber and cord fibers shall be ground from rubber
tires and shall meet the following gradation:

Sieve Percent Passing by Weight
1/4 100
Ne. 4 76-100
No. 10 28-42
No. 20 16-24
Aggrepate

The aggregate shall meet the general requirements of section
9-03.8(1) of the standard specifications and in addition shall
meet the following specifications:

SKAGIT COUNTY LINE TO
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Sieve Percent Passing by Weight
5/8 100

3/8 60-80

1/4 30-44

No. 10 20-32

No. 30 13-25

No. 200 8-12

Fracture 75X minimum
Sand Equivalent 45 minimum

Mineral filler is usually required to meet the minimum 200
material requirements.

Blending and Mixing

A representative sample of the total paving mixture, which meets the
mix requirements, shall be produced prior to producing the mix for the
project paving.

The construction requirements set forth in section 5-04.3(1)B of the
standard specifications shall be supplemented by the following:

The amount of granulated rubber shall be determined by a method
which uniformly feeds the mixer within + 0.15 percent.

The components of the rubber modified asphalt concrete shall be
combined in the following order and proportions:

1. Add mineral aggregate

2. Add rubber granules at 3.0 percent by weight of the total mix
(60 1b/ton)

3. Mix for 15 seconds

4. Add the design asphalt content

5. Mix normal time

The construction requirements set forth in section 5-04.3(1)D of the
standard specifications shall be supplemented by the following:

Granulated rubber introduced into the mixer shall be drawn from
storage bins by a continuous mechanical feeder which will
uniformly feed the mixer within + 0.15 percent.

The plant shall be equipped with a heat shield or other means to
prevent the open flame from coming in contact with the granulated
rubber.
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The first sentence of the third paragraph of section 5-04.3(8) of the
standard specifications is deleted and the following substituted:

The temperature of the mix at discharge shall be between 3257 F.
and 360% F. for batch plants or between 300Z F. and 325% F. for
drum mixer plants. '

Mix Design
The Contractor shall submit to the Engineer a rubber modified asphalt

concrete mix design that has been agreed to by the patent holder.

Job Mix Tolerances
All mix furnished for the project shall conform to the approved job-mix
formula within the following ranges of tolerances:

Sieve Size Percent Passing
3.8" or 1/4" + 6

No. 10 or No. 30 + 4

No. 200 + 2

Gap Grading Percent + 4
Asphalt Percent + 0.4
Rubber Percent + 0.15%

“Not determinable by extraction testing.

The plant shall be equipped to feed mineral filler into the mix within
an accuracy of 0.5 percent.

Spreading and Finishing
Section 5-04.3(9) of the standard spaecifications is deleted and
replaced with the following:

The mixture shall be laid upon an approved surface, spread and
struck off to the grade and elevation established. Special care
must be taken to obtain a good joint as it may be difficult to
hand rake this material. Asphalt pavers complying with section
5-04.3(3) shall be used to distribute the mixture.

A C85-1 tack coat shall be applied and shall consist of 0.06-0.08
gallon/square yard of retained asphalt. The spraying temperature
shall be from 70% to 1407 F.

On areas where irregularities or unavoidable obstacles make the
use of mechanical spreading equipment impractical, the paving may
be done with other equipment or by hand.

SR 530

SKAGIT COUNTY LINE TO
DAHLGREN ROAD

85W025

.




Compaction
Asphalt rollers and compaction procedures shall conform with the
standard requirements and supplemented with the following:

Breakdown compaction should begin immediately behind the paving
machine. However, some delay may be required to prevent roller
pickup. The roller drums must be kept well watered and a wetting
agent may be necessary to decrease the occurrence of roller
pickup.

Breakdown compaction shall be accomplished using a 10-12 ton
vibratory or static steel roller. The roller must apply a minimum
force of 250 pounds per linear inch of drum width to the pavement
surface.

An 8-10 ton tandem steel roller shall be used for finish rolling.
Finish rolling of the mat shall continue until the temperature of
the mat has dropped below 140%F or until elastic movement under
the roller is no longer observed.

The proper rolling procedure shall be established with a control
strip to determine equipment and number of coverages necessary to
obtain the target density. The target density, as a percentage of
maximum theoretical density, shall be 95 to 98% (2% to S7% air
voids).

Measurement
Section 5-04.4 of the standard specifications is supplemented with the
following:

Measurement of the rubber modified asphalt concrete will be by the
ton and will include the granulated rubber, the asphalt cement and
any other component of the mix.

Payment
Section 5-04.5 of the standard specifications is supplemented with the
following:

The unit contract price per ton for "Rubber Modified Asphalt
Concrete Pavement'" shall be full compensation for furnishing all
labor, equipment, materials, supplies, and royalties (if any)
required in the construction of this material as specified.

POLYESTER MODIFIED ASPHALT CONCRETE PAVEMENT

This work shall counsist of mixing, placing and compacting asphalt concrete
that has had polyester fibers introduced at the time of mixing.
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B8UGGESTED GUIDE MATERIAL BPECIFICATION FOR
CRUMB RUBBER ADDITIVE

1.0 BCOPE
This specification covers scrap tire crumb rubber for use as
an additive in asphalt paving applications.

2.0 APPLICABLE DOCUMENTS
AASHTO Standards
T 2 Sampling Aggregates
T 27 Sieve Analysis of Fine and Coarse Aggregate
T 255 Total Meoisture Content of Aggregate by Drying
ASTM Standards
C 136 Sieve Analysis
D 257 Methods for Rubber Products - Chemical Analysis
(natural rubber content)

3.0 GENERAL CHARACTERIBTICS
Crumb rubber additive (CRA) is serap tire rubber which has
been processed by ambient grinding or granulating methods,
reducing the rubber to particles which generally pass the
No. 4 Sieve, The CRA may be obtained from any combination
of passenger and truck tires which meet this specification.
It shall be free of injurious amounts of steel, fabric or
other deleterious substances.

4.0 PHYSICAL REQUIREMENTS

4.1 Grading -- The gradation of the CRA shall conform to one of
the following gradations.

Sieve Size CRA~I CRA-II CRA-III CRA-IV CRA-V
(percent of weight passing)
No. 4 100 - - - -
No. 8 80-100 100 - - -~
Ne. 16 40=-60 80-100 100 - -
No. 30 0~-20 40-60 70-100 100 -
No. 50 - 0-20 20-40 40~-60 100
No. 100 kel : - - - 50-80

A mineral powder (such as calcium carbonate) may be
added, up to a maximum of 4% by weight, to reduce sticking
and caking of the crumb rubber particles.

4.2 Deleteriocus Substances =-- The fiber content shall be less
than 0.1% by weight for spray applications and less than
0.5% by weight for all other applications.- The CRA shall
contain no metal particles. The moisture content shall be
less than 0.75% by weight. Mineral contaminants (prior to
the addition of nineral powder) shall not be greater than
0.25% by weight.,

5.0 BUPPLEMENTARY REQUIREMENTS
5.1 Specific Gravity -- The specitfic jravity of the CRA shall be



1.15 i 0.05.

Chemical Analysis -- The CRA shall meet the following
limits:

natural rubber 15% - 30%
carbon black 30% - 35%
ash 8% maximum
acaetone extract 11% - 18%
rubber hydrocarbon 40% - 50%

Packaging -- When the pProposed production method specifies
adding whole units of CRA into a batch facility mixing
chamber (pug mill), the containers shall be a low density
polyethylene material having a melting point of less than
240°F.

6.0 METHODS OF BAMPLING AND TESTING

The gradation shall be tested in accordance with ASTM C-136
using a 50 gram sample.

Fiber content shall be determined by weighing fiber balls
which are formed during the gradation tast procedure,
Rubber particles shall be removad from the fiber balls
before weighing.

The metal content shall be datermined by thoroughly passing
a magnet through a 50 gram sampla.

The moisture content shall be determined in accordance with
AASHTO T-255, using a controlled temperature oven at 140°‘'F
and 50 gram sample.

The mineral contaminant content shall be determined by water
float separation. stir a 50 gram sample into a 1 liter
glass beaker filled with water and allow the sample to stand
for 30 minutes. The mineral contaminant is that material
which does not float to the top of the beaker.



SBUGGESTED GUIDE MATERIAL SPECIFICATION FOR
ASPHALT RUBBER BINDER

Asphalt rubber may be covered by patents 4,609,182;
4,085,078; 4,068,023; 3,891,585. Any use of this technology
should include a determination of the validity of the patent
rights and risk of infringement.

1.0 S8COPB

This specification covers asphalt rubber binder graded by
climate zones for use in asphalt paving construction.

2.0 APPLICABLE DOCUMENTS

3.0

Crumb Rubber Additive Material Specification
AASHTO Standards

M 226 Viscosity Graded Asphalt Cement

M 20 Penetration Graded Asphalt Cement

T 49 Penetration of Bituminous Materials

T 51 Ductility of Bituminous Materials

T 179 Effect of Heat and Air on Asphalt Materials

(Thin-Film Oven Test)

ASTM Standards
D 2994 Standard Test Methods for Rubberized Tar
D 36 . Standard Test Methods for Softening Point of
Bitumen (Ring and Ball)
D 3407 Standard Test Methods for Joint Sealants,
Hot-Poured, for Concrete and Asphalt

Pavements
D 88 Standard Test Method for Saybolt Viscosity
D 92 Standard Test Method for Flash and Fire

Points by Cleveland Open Cup

D 2007 Test Method for Characteristic Groups in
Rubber Extender and Processing Oils by the
Clay-Gel Absorption Chromatographic Method

GENERAL CHARACTERISTICS
Asphalt rubber binder is an asphalt cement binder modified
with:crumb rubber additive (CRA). An extender oil may be
added to supplement the composition of the binder. The
blend of asphalt and CRA is allowed to fully react prior to
incorporation into the construction.

BINDER REQUIREMENTS

Asphalt Cement. The asphalt cement shall meet the
requirements of AASHTO M 226 or M 20. The selected source
and grade shall be compatible with the CRA to provide a

uniform blend meeting the specified asphalt rubber binder
properties.

Crumb Rubber Additive. The CRA shall meet the requirements



5.0

of the CRA Material Specification, The selection of the CRrA

properties, particularly the gradation, shall be establ ished
by the project design parameters.

Asphalt Extender 0il. The extender oil shall be a resinous,
high flash point, aromatijc hydrocarbon meeting the following
test requirements:

viscosity, SSU, 100°'F ASTM D B3 2500 min,
flash point, COC, °*F ASTM D 92 390 min.
asphaltenes, % by weight, ASTM D 2007 0.1 max.
aromatics, % by weight, AST™ D 2007 55.0 min.

Asphalt Rubber Binder. The asphalt rubber binder shall
conform to the requirements given in Table 1.

the materials, blending the materials into a uniform mixture
and maintaining circulation and even heat distribution at
the reaction temperature during the reaction phasa.

6.0 METHODS OF SAMPLING AMD TESTING

Measuring the apparent viscosity of the asphalt rubber
binder may be determined using a portable rotational shear
viscometer in lieu of a Brookfieid (asT™ 2994). The
portable viscometer shall be correlated against the
Brookfield for each medified binder developed. A standard
test procedure shall be established for the particular
portable viscometer.



TABLE 1 ~ REQUIREMENTS FOR ASPHALT RUBBER BINDER GRADES

GRADE AR-1 AR=-2 AR-3
TEST CLIMATE ZONE
METHCD HOT MODERATE COLD
Highest Mean Monthly Temp. (*F) >100 80 - 100 <80
Lowest Mean Monthly Temp. (°F) >30 10 - 30 <10
Apparent Viscosity (cps) min. 1000 1000 1000
347*F (175°Q) max. 4000 4000 4000
ASTM D 2994 spindle 3, 12 rpm
Penetration (1/10 mm) min. 25 50 75
77°F (25°*C) max. 75 100 150
AASHTO T 49 100 gram, 5 sec
Penetration (1/10 mm) min. 18 25 40
39.2°F (4°C})
AASHTO T 49 200 gram, 60 sec
Softening Point (°F) min. 130 120 110
ASTM D 36
Resilience (percent) min. 20 10 0
77°'F (25°C)
ASTM D 3407
Ductility (cm) nin. 5 10 20

39.2°F (4°C)
AASHTO T 51 1 cm/min

Tests on Thin Film Oven Residue, AASHTO T 179

Penetration

min

. 75 75 75

(percent of original retained)

39.2°F (4°C)

AASHTO T 49 200 gram, 60 sec

Ductility

min

. 50 50 50

(percent of original retained)

39.2°F (4°C)
AASHTO T 51 1 cm/min

NOTE: The binder measured for compliance shall include
the extender oil and an

Job mix formula.

y other additive proposed in the
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SUGGESTED GUIDE S8PECIPICATION
FOR THE CONSTRUCTION oF
SURFACE TREATMENTS USING ASPHALT RUBBER BINDER

1.0 DESCRIPTION
This work shall consist of the application of asphalt rubber
binder followed by an application of cover aggraegate,

2.0 MATERIALS
The materials for this work shall meet the following
requirements:

2.1 Asphalt Rubber Binder -- The asphalt rubber binder
shall meet the requirements of the Asphalt Rubber
Binder Material Specification. The selection of the
grade of asphalt rubber binder shall be determined as a
part of the job mix formula design.

2.2 Cover Aggregate -- Aggregates shall be crushed stone,
crushed slag, crushed gravel or natural gravel. only
one type of aggregate shall be used. Aggregates shall
meet the requirementg of AASHTO M 283, If $pecified by
the job mix formula, the aggregate shall be Precoated
with asphailt.

The aggregate shall have & retained asphalt filpm
above 95 percent when tested in accordance with AASHTO

2.3 Binder Diluent -- The binder diluent shall be a
kerosene-type diluent compatible with all other
materials as determined by the job mix formula design.
The kerosena shall meet the following additional

requirements:
Flash Point (ASTM D 92) 80°F minimum
Initial Boiling Point (ASTM D 850) 350°F minimum
Dry Point (ASTM D 850) 450°F maximum

NOTE: All kerosene may not meet these requirements.

2.4 Job Mix Formula -~ The job mix formula (JMF) shali
specify the sourca, composition and proportion of the
aggregata, asphalt rubber binder and additives for each
surface treatment to be supplied for the contract.

Only the materials dpproved by the JMF may be used.
All surface treatment materials incorporated into the
project shall conform to the individval tests'
tolerance ranges established in the JMF.

The JMF shall be established by the Contractor and

approved by the Engineer in 'ccordance with the mix
design specifications. a- «cvst 10 days prior to

G-11



production, the Contractor shall submit to the Engineer
a JMF for each mixture, the supporting test data, and
samples of materials from each source. The JMF for
each surface treatment shall be in effect until a
modification is approved by the Engineer,

3.0 CONSTRUCTION REQUIREMENTS

3.1

Weather Limitations -- The application of an asphait
rubber surface treatment shall only be permitted under
the following conditions:

ambient air temperature 60°F and rising
surface temperature 60°F minimum
surface condition dry

Delays -- When a delay in surface treatment application
occurs, the asphalt rubber binder shall be allowed to
cool. Just prior to use, the asphalt rubber shall be
slowly reheated to the specified JMF mixing
temperature, thoroughly mixed and the viscosity
checked. If the viscosity is outside the JMF
specification, the asphalt rubber binder in question
shall not be accepted for further use. .

Equipment -— DISTRIBUTOR: The distributor shall be
capable of uniformly applying the asphalt rubber binder
at the temperature and application rate specified in
the JMF. The distributor shall be equipped to maintain
the specified temperature and provide continuous
circulation of the binder in the tank and distributor
bar. The distributor shall be equipped with
appropriate gauges and meters for monitoring the
operation. )

AGGREGATE SPREADER: The aggregate spreader shall be
self-propelled and of sufficient capacity to apply the
aggregate within the specified time. The spreader
shall have positive controls to deposit the gquantity of
material raequired by the JMF uniformly over the full
width of the binder application.

" ROLLERS: The rollers shall be self-propelled, pneumatic

tire and capable of reversing without backlash. Each
tire shall be inflated to a minimum of 100 psi and -
carry a minimum 3000 pounds. The number of rollers and
speed of operation shall be approved by the Engineer.

Surface Preparation -~ The entire surface shall be
cleaned using approved methods until the surface is
acceptable to the Engineer. After cleaning, the
surface shall receive a tack coat as directed by the
JMF.

Preparation of Asphalt F.rber 3inder -- Production of

G-12



3.6 Application of the Binder ~- The rate of application
shall be specified by the JMF. The amount of binder
applied shall not exceed the capability of the
aggregate spreader to immediately cover the
application,

The binder viscosity may be adjusted to improve the
Spray application by adding a kerosena diluent. The
type and amount of diluent shall be established by the
JMF. The addition of the diluent should ocecur in the
distributor immediately prior to the spray application.
The blending process should achieve a uniform viscosity
in the minimum possible tima.

Building paper shall be used at the beginning and eng
of each application of the binder. Proper construction
techniques shall be used for longitudinal and )
construction joints.

3.7 Application of the cCover Aggregate -~ The application
of the cover aggregate shall immediately follow the
application of the binder. Spreading shall be
accomplished so the tires of the trucks and aggregate
Spreader do not contact the uncovered binder. The rate
of aggregate spread shall comply with the JMF.

The entire application of cover aggregate shall be
rolled as soon as possible after the aggregate is
placed. The rolling pattern shall properly embed the
cover aggregate into the binder. a minimum of three
passes of the pneumatic roller shall be obtained.
After the rolling is completed, the entire surface

shall be lightly Swept to remove any louse cover
aggregate. Traffic will not be permitted on the

aggregate.
4.0 METHOD OF MEASUREMENT

5.0 BASIS OF PAYMENT

G-13



S8UGGESTED GUIDE S8PECIFICATION
FOR THE CONBTRUCTION OF
HOT MIX ASPHALT CONCRETE USING ASPHALT RUBBER BINDER

1.0 DESCRIPTION

This specification provides general requirements that are
applicable to all types of hot mix asphalt concrete using
asphalt rubber binder (HMAR) irrespective of aggregate type
and gradation, type and amount of binder, or pavement use.

This work shall consist of one or more courses of HMAR
constructed on a prepared foundation.

2.0 MATERIALS

The materials for this work shall meet the following
requirements:

Asphalt Rubber Binder -- The asphalt rubber binder
shall meet the requirements of the Asphalt Rubber
Binder Material Specification. The selection of the
grade of asphalt rubber binder shall be determined as a
part of the JMF design.

Coarse Aggregate -- Coarse aggregate (retained on the
No. 8 sieve) shall be crushed stone, crushed slag, or
crushed gravel meeting the requirements of AASHTO M
283,

Fine Aggregate -- Fine aggregate (passing the No. 8
sieve) shall consist of stone screenings, slag
screenings, manufactured sand, natural sand, or a
combination therecf, meeting the requirements of AASHTO

M 29.

Mineral Filler -- Mineral filler shall meet the
requirements of AASHTO M 17.

Additives -- Anti-stripping and/or other additives (in
addition to crumb rubber) shall be approved by the job
mix formula. Additives shall be -added at the specified
rate using appropriate in-line blending or other
approved method.

Job Mix Formula -- The job mix formula (JMF) shall
specify the source, compositicn and proportion of the
aggregates, mineral filler, asphalt rubber binder and
additives for each mixture to be supplied for the
contract. Only the materials approved by the JMF may
be used. All mixtures incorporated into the project
shall conform to the individual tests' tolerance ranges
established in the JMF.

The JMF shall be established by the Contractor and
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approved by the Engineer in accordance with the mix
design specifications. At least 30 days prior to
production, the Contractor shall submit to the Engineer
a JMF for each mixture, the supporting test data, and
samples of materials from each source. The JMF for
each mixture shall be in effect until a modification is
approved by the Engineer.

3.0 CONSTRUCTION REQUIREMENTS

3.1

Weather Limitations -- The HMAR shall only be placed
under the following conditions:

ambient air temperature 60°F and rising
surface temperature 60°F minimum
surface condition dry

ambient air temperature 50'F and rising
surface tempaerature 50°F minimum
surface condition dry

Delays ~- When a delay in HMAR Production occurs, the
asphalt rubber binder shall be allowed to cool. Just
prior to use, the asphalt rubber shall be slowly
reheated to the specified JMF mixing temperature,
thoroughly mixed and the viscosity checked. 1If the
viscosity is outside the JMF spaecification, the asphalt
rubber binder in question shall not be accepted for
further use.

Equipment -- Equipment used for the production,
Placement and compaction of HMAR shall conform to the
AASHTO Guide Specifications for Highway Construction
with the following modifications:

The hot mix asphalt mixing facility shall have
automatic controls that coordinate the
proportioning, timing and discharge of the

. mixturae.

The hauling equipment and compaction rollers may
be thinly coated with a light applicaticn of a
non-patroleum based wetting agent to reduce
sticking of the mixture to the equipment. o0iling
the surfaces with kerosene or diesel fuel will not
be permitted.

Pneumatic-tired rollers will not be used,
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Surface Preparation -~ surface preparation shall
conform to the AASHTO Guide Specifications for Highway
Construction.

Preparation of Asphalt Rubber Binder -- Production of
the binder shall conform to the Asphalt Rubber Binder
Material Specification. The binder shall be maintained
at the specified mixing temperature without local
overheating and shall be circulated to maintain
uniformity until it is metered into the hot mix
facility mixing chamber.

Mixing, Placing and Compacting -- Mixing, placing and
compaction shall conform te the JMF and the AASHTO
Guide Specifications for Highway construction.

4.0 METHOD OF MEASUREMENT

5.0 BASBIB OF PAYMENT

G-16
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SUGGESTED GUXDE BPECIFICATION
FOR THE CONSTRUCTION OF
RUBBER MODIFIED HOT MIX ASPHALT CONCRETP

Rubber modified hot mix asphalt concrete may be covered by
patents. Any use of this technology should include a
determination of the validity of the patent rights and risk
of infringement.

1.0 DESCRIPTION
This specification provides general requirements that are
applicable to all types of rubber modified hot mix asphalt
concrete (RUMAC) irrespective of aggregate type and
gradation, crumb rubber type and gradation, type and amount
of asphalt binder, or pavement use.

This work shall consist of one Or more courses of RUMAC
constructed on a prepared foundation.

2.0 MATERIALZ
The materials for this work shall meet the following
requirements:

2.1 Asphalt Binder -= The asphalt binder shall meet the
requirements of the AASHTO M 266 or M 20. The
Selection of the grade of asphalt binder shall be
determined as a part of the JMF design.

2.2 Coarse Aggregate -- Coarse aggregate (retained on the
No. 8 sieve) shall be crushed stone, crushed slag, or
crushed gravel meeting the requirements of AASHTO M
283.

2.3 Fine Aggregate =-- Fine aggragate (passing the No. 8
sieve) shall consist of stone screenings, slag
screenings, manufactured sand, natural sand, or a
combination thereof, meeting the requirements of AASHTO
M 29.

2.4 Mineral Filler =- Mineral filler shall meet the
requirements of AASHTO M 17.

2.5 Crumb Rubber -- Crumb rubber shall meet the
requirements of the Crumb Rubber Additive Material
Specification. The selection of the CRA properties,
particularly process method and gradation, shall be
determined as a part of the JMF design.

2.6 Additives -- Anti-stripping and/or other additives
shall be approved by the Jjob mix formula. Additives
shall be added at the specified rate using appropriate
in-line blending or other approved method.
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2.7 Job Mix Formula -- The job mix formula (JMF) shall
specify the source, composition and proportion of the
aggregates, mineral filler, crumb rubber, asphalt
binder and additives for each mixture to be supplied
for the contract. Only the materials approved by the
JMF may be used. All mixtures incorporated into the
project shall conform to the individual tests!
tolerance ranges established in the JMF.

The JMF shall be established by the Contractor and
approved by the Engineer in accordance with the mix
design specifications. At least 30 days prior to
production, the Contractor shall submit to the Engineer
a JMF for each mixture, the supporting test data,
samples of materials from each source, and a production
work plan. The work plan shall detail the equipment
and sequence for adding the crumb rubber into the
mixing process. The JMF for each mixture shall be in
effect until a modification is approved by the
Engineer.

3.0 CONSTRUCTION REQUIREMENTS

3.1 Weather Limitations -- The RUMAC shall only be placed
under the following conditions:
es
ambient air temperature 60°F and rising
surface temperature 60°F minimum
surface condition dry
a
ambient air temperature 50°F and rising
surface temperature 50°'F minimum
surface condition dry
3.2 Equipment -- Equipment used for the production,

placement and compaction of RUMAC shall conform to the
AASHTO Guide Specifications for Highway Construction
with the following modifications:

The hot mix asphalt mixing facility shall have
automatic controls that coordinate the
proportioning, timing and discharge of the
mixture. The facility shall be capable of
uniformly feeding and measuring the amount of
crumb rubber placed into the mixing chamber.

Transporting RUMAC on rubber belts is prohibited.

Drum mixing facilities shall not add the crumb
rubber to the aggreqate cold feed system. The
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crumb rubber must be added beyond the aggregate
drying and heating section of the mixing chamber,

The hauling equipment and compaction rollers may
be thinly coated with a light application of a
non-petroleum based wetting agent to reduce
sticking of the mixture to the equipment. 0iling
the surfaces with kerosene or diesel fuel will not
be permitted.

Pneumatic=-tired rollers will not be used.

3.3 Surface Preparation -- Surface preparaticn shall
conform to the AASHTO Guide Specifications for Highway
Construction.

3.4 Mixing, Placing and Compacting -=- Mixing, placing and

compaction shall conform to the JMF and AASHTO Guide
Specifications for Highway Construction with the
following modifications:

Finish rolling shall continue until the
temperature of the mat drops below 140°F.

4.0 METHOD OF MEASUREMENT

5.0 BASIS OF PAYMENT
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Bituminous Material:
Bituminous material shall be asphalt-rubber (vulcanized) conforming
to the requirements of Section 1009 of the Standard Specifications,
except for the following:

The rubber shall conform to the following gradation:

Sieve Size Percent Passing
No. 10 100

No. 16 75 - 100
No. 30 25 <« 100
No, 50 0 - 45

No. 100 ’ 0 - 10

No. 200 0 -5

The asphalt-rubber shall conform to the following:

Parameter Requirement
Viscosity, Haake, 350 F. 1500 - 4000 centipoise

Cone Penetration, 77 F.
(ASTM D-1191) 20 Minimum

Softening Point, F.
(ASTM D-36) 125 F. Minimum

Resilience, 77 F.
(ASTM D-3407) 15% Minimum

The asphalt type shall be AC-10

The asphalt cement shall be modified by the addition of a minimum of
20 percent of granulated rubber, by weight of the asphalt, unless
otherwise approved by the Department’s Central Laboratory.

puring the production of asphalt-rubber, the contractor shall
maintain at the plant site equipment necessary to measure the
viscosity. The asphalt-rubber shall be maintained between 1500 and
4000 centipoise at 350 F. The viscosity shall be checked at the
direction of the Engineer.

In no case shall the asphalt-rubber be diluted with extender oil,
kerosene, or other solvents. Any asphalt-rubber so contaminated
shall be rejected.

Any kerosene or other solvents used in the cleaning of equipment
shall be purged from the system prior to any subsequent use of that

equipment.
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The asphalt cement and rubber shall be blended for a period of at
least one hour prior to mixing with the mineral aggregate and
mineral admixture; however, the mixture of asphalt cement and rubber
shall not be held at temperatures over 350 deqrees F. for a period

over 10 hours. The temperature of the asphalt cement shall be
between 350 and 400 degrees F. at the addition of the granulated
rubber. Temperature of the asphalt-rubber shall be maintained

between 325 and 375 degrees F. during the one hour reaction period.

At the end of each shift, the contractor shall provide the Engineer
with documentation on the production of asphalt-rubber, which
includes the following:

1. The amount and temperature of .the asphalt cement prior
to the addition of rubber.

2. The amount (bags) of rubber added.

3. The viscosity of the asphalt-rubber just prior to the
mixing with the aggregate and mineral admixture.

4. The time of the rubber additicns and viscosity tests.
Mix Design:

Approximately 200 pounds of produced mineral aggregate, in
proportion to the anticipated percent usage, shall be obtained by
the contractor and witnessed by the Engineer so that both parties
are satisfied that samples are representative of the mineral
aggregate to be utilized in the asphaltic concrete production.

The contractor shall also furnish one full bag (as packaged by the
supplier) of the granulated rubber proposed for use, one gallon of
asphalt cement from the intended supplier, two gallons of the
proposed mixture of asphalt and rubber, and, if mineral admixture is
required, a one gallon can of the mineral admixture to be used in
the asphaltic concrete.

Along with the samples furnished for mix design testing, the
contractor shall submit a letter explaining in detail his methods of
producing mineral aggregate including wasting, washing, blending,
proportioning, etc., and any special or limiting conditions he may
propose. His letter shall also state the source(s) of mineral
aggregate, the source of asphalt cement and granulated rubber, the
asphalt-rubber supplier, and, if required, the source and type of
mineral admixture.

Within 10 working days of receipt of all samples and the
contractor's letter in the Central Laboratory, the Department will
provide the contractor with the percentage of asphalt-rubber to be
used in the mix, the percentage to be used from each of the
stockpiles of mineral aggregate, the composite mineral aggregate
gradation, and any special or limiting conditions for the use of the

mix.
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3-26-90 Page 1 of 6

ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
ASPHALT RUBBER STRESS ABSORBING MEMBRANE INTERLAYER

DESCRIPTION. This item shall consist of the application of a hot asphalt
rubber material covered with aggregate for the scaling of existing
concrete pavement and performing as a8 stress absorbing membrane interlaver
(SAMI)}. This item shall include all materials, equipment, and
construction methods necessary to produce a high quality SAMI in :
conformity with the lines and grades shown on the plans or as designated
by the Engineer.

The SAMI shall be in accordance with Section 402 of the Standard
Specifications for Highway Construction, edition of 1988 except as
modified herein.

MATERIALS.

(a) Asphalt. The grade of asphalt cement for the asphalt rubber
mixture shall be an AC-5 which shall comply with Section 403 of the
Standard Specifications.

(b) Gramlated Reclaimed Rubber. The granulated reclaime¢ rubber
used shall be produced primarily from the processing of automobile and
truck tires. The rubber shall be produced by ambient temperature grinding
processes only.

The gradation of the granulated reclaimed rubber when tested in
accordance with ASTM C-136 and using a 50 gram * 1 gram sample, shall meet
the following requirements:

Sieve Sizes Percent Passing
#8: 100
#10 95-100
#30 0-10
#50 0-5

The use of rubber from miltiple sources is acceptable provided that
the overall blend of rubber meets the gradation requirements.

The individual granulated rubber particles, irrespective of diameter,
shall not be greater in length than 3/16 inch (5mm).
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
ASPHALT RUBBER STRESS ABSORBING MEMBRANE INTERLAYER

The granulated rubber shall have a specific gravity of 1.15 * 0.05
and shall be free of loose fabric, wire and other contaminants except that
up to 4 percent (by weight of rubber) calcium carbonate or talc may be
added to prevent rubber particles from sticking together. The rubber
shall be sufficiently dry so as to be free flowing and not produce a
foaming problem when blended with the hot asphalt cement.

The granulated reclaimed rubber shall be accepted by certification
from the rubber supplier.

(c) Asphalt Rubber. At least 10 days before the begimming of
membrane placement the asphalt-rubber supplier shall furnish to the
engineer the asphalt-rubber mix formulation which shall contain the
following information:

Asphalt Cement
Source of Asphalt Cement
Grade of Asphalt Cement
Percentage of Asphalt Cement by total weight of the
asphalt-rubber mixture.

Granulated Reclaimed Rubber
Source of Granulated Rubber
Grade of Granulated Rubber
Percentage of Granulated Rubber by total weight of the
asphalt-rubber mixture.

If granulated rubber from more than one source is utilized the above
information will be required for each granulated rubber used.

(d) Aggregate. The aggregate shall be composed of clean and
durable crushed rock, crushed gravel or slag conforming to the
requirements of Section 403 of the Standard Specifications.

The aggregate shall meet the following gradation:

Sieve Sizes Percent Passing
3/8 100
1/4 ' 70-100
#8 0-5
#200 0-1
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
ASFHALT RUBBER STRESS ABSORBING MEMBRANE INTERLAYER

Proposed aggregate samples shall be submitted to the following address for
review and testing a minimum of 21 days prior to application:

International Surfacing, Inc.
Attention: Gene Morris

6751 W. Galveston

Chandler, AZ B5226

International Surfacing Incorporated shall test the aggregate for
stripping characteristics. The results shall be submitted to the Engineer
for approval. .

APPLICATION RATE. The application rate of the aggregate and asphalt
rubber shall be determined by the asphalt rubber supplier and submitted to
the Engineer. The design aggregate application rate shall be applied at a
rate of 23 to 33 pounds per square yard (based on 2.63 specific gravitv).
The design application rate of the asphalt rubber shall range from €.55 tc
0.65 gallon/square vard,

PMENT. All eguipment necessary for the production and applicatior of
the Stress Absorbing Membrane Interlayer is detailed in this section.

(a) Asphalt Rubber Equipment. An asphalt heating tank with a hot
01l heat transfer system or retort heating. system capable of heating
asphalt cement to the necessary temperature for blending shall be used.
This unit shall be capable of heating a minimum of 3,000 gallons of
asphalt cement. A mechanical blender with a two stage continuous mixing
process shall be used to blend the asphalt and rubber. This blender shall
be capable of producing a homogereous mixture of asphalt cement and
granulated rubber at the specified ratios as directed by the Engineer.
This unit shall be equipped with a granulated rubber feed system capable
of supplying the asphalt cement feed system, as not to interrupt the
continuity of the blending process. A separate asphalt cement feed pump
and finished product pump are required. .This unit shall have both an’ )
asphalt cement .totalizing meter in gallons and a low rate meter in gallons
per minute.

(b) Distributor. The distributor shall be self propelled pressure
type equipped with a separate power unit, distributing pump capable of
pumping the specified material at the specified rate through the
distributor tips, and equipment for heating the bituminous materials., The
distribution bar on the distributor shall be fully circulating with
nipples and valves so constructed that they are bathed in the circulated
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
ASPHALT RUBBER STRESS ABSORBING MEMERANE INTERLAYER

asphalt rubber materials to the extent that the nipples will not become
partially plugged with congealing material upon standing thereby causing
preliminary streaked or irregular distribution of asphalt. The
distributor pumping system shall be capable of applying asphalt rubber
material within % 0.5 gallons per square yard tolerance of the specified
application rate. The distributor shall have a boot board on the rear of
the vehicle and a bootman shall accompany the distributor. The bootman
shall ride in a position so that all spray bar tips are in full view and
readily accessible for unplugging if a plugged tip should occur. The
distributor shall also include a tachometer, pressure gauge, volume
measuring device and a thermometer.

(c) Rollers. A minimun of three operational self propelled
pneumatic tired rollers shall be used for the regquired rolling of the
cover materials. The pneumatic~tired rollers shall carry a minimm loading
of 3,000 pounds on each wheel and a minimum air pressure of 100 pounds per
square inch in each tire.

CONSTRUCTION. For optimum performance it is recommended that holes and
depressions in the old pavement surfacing should be repaired by patching
and transverse and longitudinal cracks 3/8 inch wide and above be repaired
by cleaning and filling with an asphalt-rubber crack sealant.

Immediately prior to the application of the asphalit-rubber membrane,
the surface shall be thoroughly cleaned of foreign matter in order to
insure adequate adhesion of the asphalt-rubber to the pavement.

Due to the handling characteristics of asphalt-rubber, when
irregular areas are to be sealed it is recommended that this be done with
an RS or CRS chip seal emulsion or paving grade asphalt cement as per
Section 403 of the Standard Specification.

(a) Asphalt-Rubber Mixing and Reaction. The percentage of
granulated rubber shall be 22 percent plus or minus 3 percent by weight of
total asphalt-rubber mixture, the exact granulated rubber content shall be
as determined by the mix design submitted by the asphalt-rubber supplier.
During membrane interlayer placement the granulated rubber percentage shall
not fluctuate by more than 1 percent by weight of total asphalt-rubber
mixtures.

The temperature of the asphalt cement shall be between 350 and 425°F

at the addition of the granulated rubber. The asphalt and rubber shall be
combined and mixed together in the asphalt-rubber blending unit and
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
ASPHALT RUBBER STRESS ABSORBING MEMERANE INTERLAYER

reacted in the distributor for a period of time as required by the
Engineer which shall be based on laboratory testing by the asphalt-rubber
supplier. The temperature of the asphalt-rubber shall be above 325°F
during the reaction period.

When a job delay occurs after full reaction, the asphalt rubber ﬁay
be allowed to cool. The asphalt rubber shall be reheated slowly just
prior to application but not to a temperature exceeding 350°F.

(b) Application of Stress Abosorbing Membrane. Interlayer. Placement
of the asphalt-rubber membrane shall be made only under the following
conditions:

. The pavement surface temperature shall be 45°F and rising.
. The pavement surface is clean and absolutely dry.

. The wind conditions are not excessive,

All construction equipment such as asphalt-rubber
distributor, cover material spreader, haul trucks with
cover material, and rollers are in position and readv to
cormence membrane placement operations.

5. Rain is not imminent.

£

The asphalt rubber mixture shall be applied at a temperature of
290°F to 340°F at a rate of 0.55 to 0.65 or * 0.5 gal.yd® of the desien
applciation rate. Transverse joints shall be constructed by placing
building paper across and over the end ofthe previous asphalt rubber
application. Once the spraying has progressed beyond the paper it shall
be removed immediately and disposed of as directed by the Engineer. All
longitudinal joints shall not exceed a four inch overlap.

Cover materials shall be applied immediately to the asphalt rubber
after spreading at a rate of 23 to 33 pounds per square yard or # 5. lbs.
per square yard of the design application rate (at 2.63 specific gravity).

At the time of application to the asphalt rubber, the aggregate shall
be surface dry so as to gain proper adhesion to the asphalt-rubber.

(c) Rolling. At least three operationsl pneumatic-tired rollers
shall be provided to accomplish the required embedment of the cover
material. At some project locations or where production rates dictate,
fewer rollers may be utilized as directed by the Engineer. At no time
shall there be less than two operational pneumatic tired rollers on a
project.
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
ASPHALT RUBBER STRESS ABSORBING MEMBRANFE. INTERLAYER

Sufficient rollers shall be used for the initial rolling to cover
the width of the agpgregate spread with one pass. The first pass shall be
made immediately behind the cover material spreader, and if the spreading
is stopped for an extended period, the cover material spreader shall be
moved ahead or off the side so that all cover material may be immediately

rolled. Four complete passes with rollers shall be made with all rolling
completed within one hour after the application of the cover material.

{(d) Brooming. Brooming or sweeping may begin a minimm of one hour
after membrane placement.

TRAFFIC CONTROL. Except when it is necessary that hauling equipment must
travel on the newly applied membrane, traffic of all types shall be kept
off the membrane until it has had time to set properly. - The speed of all
hauling equipment shall not exceed 15 miles per hour hwen traveling over a
membrane which is not adequately set. The minimum traffic free period
shall not be less than one hour. '

METHDD OF MEASURFMENT.

(a) Mineral aggregate will be measured by the ton

(b) Antistrip additive will be measured by the pound

(c) Asphalt rubber will be measured by the gallon
Quantities of asphalt rubber may be determined by calibrated meter and
checked by weight of material or tank volume measurements. The quantity
of anti-strip additive will be determined by a percentage of the weight of
asphalt rubber based on the manufacturer's recommendation.

BASIS OF PAYMENT. Work completed and accepted and measured as provided
above will be paid for as follows:

(a) Mineral aggregate for Stress Absorbing Membrane Interlayer
will be paid for at the contract unit price bid per ton
for mineral aggregate in Stress Absorbing Membrane Interlayer.

(b) Asphalt Rubber for Stress Absorbing Membrane Interlayer will

be paid for at the contract unit price bid per gallon for
asphalt rubber in Stress Absorbing Membrane Interlayer.
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISION
JOB R20082
RUBBER MODIFIED ASPHALT CONCRETE HOT MIX SURFACE AND BINDER COURSE

DESCRIPTION: This item shall comsist of the materials, equipment, and con-
struction procedures necessary for producing and placing rubber modified
dense graded asphalt concrete hot mix surface course and binder course in

conformity with the lines and grades shown on the plans or as designated by
the Engineer.

Rubber modified asphalt concrete hot mix surface and binder courses
shall meet all the regquirements for Type 1 binder course or Tvpe 1 surface
course ocutlined in Sections 405 and 406 of the Standard Specifications for
Highvay Construction, edition of 1988, except as modified herein.

MATERIALS :

(a) GRANULATED RECLAIMED VULCANIZED RUBBER: The rubber used shall be
produced primarily from the processing of automobile and truck tires. The
rubber shall be produced by ambient temperature grinding process only. The
gracdation of the rubber when tested in accordance with ASTM Cl36 and using a
50 gram * 1 gram sample shall meet the following requirements:

Sieve Size Percent Passing
#10 100

#16 98-100

#30 70-100

#50 ' 10-40

#200 0-5

The use of rubber of multiple types from multiple sources is acceptable
provided that the overall blend of rubber meets the gradation requirements.

The graulated rubber shall have a specific gravity of 1.15 + 0.05 and
shall be free of loose fabric, wire and other contaminants. Calcium
carbonate or talc of up to 4 percent (by weight of rubber) may be used to
prevent rubber particles from sticking together. The rubber shall be

sufficiently dry so as to be free flowing and not produce a foaming problem
when blended with the hot asphalt cement.

The length of the individual rubber particles shall not exceed 3/16
inch.
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ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
| SPECIAL FROVISION
JOB R20082
RUBBER MODIFIED ASPHALT CONCRETE HOT MIX SURFACE AND BINDER COURSE

(b) ASPHALT CEMENT: The amount of asphalt cement in the mix shall be
between 5.0 and 10.0 percent of the total mix. The exact amount of asphalt
cement in the mix will be determined by the mix design. The grade selected
shall be determined by laboratory testing performed by the asphalt rubber
supplier to insure appropriate stability. These laboratory results shall be
submitted to the Engineer.

(c) RUBBER MODIFIED ASPHALT CEMENT: The rubber modified asphalt -
cement shall be a uniform reacted mixture of compatible paving grade asphalt
cement, gramulated reclaimed vulcanized rubber, and liquid antistrip agent
if required. The proportion of granulated rubber shall be between 16 and 20
percent by weight of rubber modified asphalt cement.

The rubber modified asphalt binder shall meet the following physical
properties when reacted at 350°F * 10°F for 60 minutes:

Property Test Method Requirements?
Min Max
Viscosity, Haake 350°F ISI 1500 4000
(cp)
Cone Penetration, 77°F AASHTO T1B7 40 -
Softening Point (°F) AASHTO T53 125 -
Resilience, 77°F ASTM D3407 15 -

C(R)

MIX DESIGN: The Contractor shall submit a mix design to the Engineer not
less than 14 days before production of the mix begins. The mix design
shall be performed by the asphalt rubber supplier or his duly appointed
representative. The mix design shall consist of the following information:

Physical properties of rubber modified asphalt cement
Source and grade of asphalt

Percentage of rubber and asphalt cement in rubber modified
asphalt cement

Source and gradation of gramulated rubber

Source and quantity of antistrip agent

¥, B gt L ) =
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SPECIAL PROVISION
JOB R20082
RUBBER MODIFIED ASPHALT CONCRETE HOT MIX SURFACE AND BINDER COURSE
The mix design shall also include the design mix properties shown in
Table 4-1 in Section 405 of the Standard Specifications for the binder
course and Table 4-2 in Section 406 for the surface course. All properties
and tolerances for Type 1 binder and surface courses shown in Section 405

and 406 of the Standard Specifications shall be met except as modified
below:

Property Surface Binder
Design Air Voids 2.5 to 4.5 2.5 to 5.0
Flow 20 max 20 max
Asphalt Rubber Binder Content :

Tolerance *G.57 *0.5%

The mix design shall also recommend the following:

1. % rubber modified asphalt binder
(total, and aggregate weight basis)
2. mix production temperature
3. mix compaction temperature
4. density range for high performance, however, the minimum density

shall be 92% of theoretical

EQUIPMENT: All equipment for mixing, spreading and compacting rubber modi-
fiea asphalt concrete hot mix surface course and binder course shall meet
the requirements of Section 409 of the Standard Specifications except as
modified herein.

(a) EQUIPMENT FOR RUBBER MODIFIED ASPHALT CEMENT: All equipment
utilized in producticn and proportioning of the asphalt-rubber binder shall
be described as follows:

1. An asphalt heating tank with a hot oil heat transfer system or
retort heating system capable of heating asphalt cement to the
necessary temperature for blending with the granulated rubber.

This unit shall be capable of heating a minimm of 3,000 gallons of
asphalt cement.

2. An asphalt-rubber mechanical blender with a two stage contiruous
mixing process capable of producing a homogenous mixture of asphalt
cement and granulated rubber, at the mix design specified ratios,
as directed by the engineer. This unit shall be equipped with a
gramulated rubber feed system capable of supplying the asphalt
cement feed system, as not to interrupt the continuity of the
blending process. A separate asphalt cement feed pump and finished
product pump are required. This unit shall have both an asphalt
‘cement totalizing meter if-gHlllons and flow rate meter in gallons
per minute.
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3. An asphalt-rubber storage tank equipped with a heating system to
maintain the proper temperature for pumping and adding of the
binder to the aggregate and an internal mixing unit within the
storage vessel capable of maintaining a proper mixture of asphalt
cement and granulated rubber. -

4. An asphalt-rubber supply system equipped with a pump and metering
device capable of adding the binder by volume to the aggregate at
the percentage required by the job-mix formula.

(b) MIXING EQUIPMENT: The rubber modified asphalt concrete mixing
equipment shall be capable of producing a paving mixture meeting all the
requirements contained in this specification. The plant shall provide
proper aggregate gradation, rubber asphalt content and mixing temperature.

{c) MIXTURE SPREADING EQUIFMENI: Paving shall be accomplished with
self-propelled, mechanical spreading and finishing equipment, pneumatic
tired or tracked type, having a tamping bar or vibratory screed or strike-
off assembly capable of distributing the material to not less than the ful}
width of a traffic lane and to the depth needed to achieve the minimm com-
pacted thiclmess or finished grade as required. The screed or strike-off
assembly shall be equipped with a heating unit that maintains the temperature
needed to prevent tearing of the paving mixture during spreading. Pavers
that leave ridges, indentations or other marks in tha surface that cannot be

eliminated by rolling or prevented by adjustment in operation of ‘the equip~
ment shall not be used.

(d) HAULING EQUIPMENT: Trucks for hauling the paving mixture shall
be tailgate discharge, dump or moving bottom (horizontal discharge) type,
and compatible with the spreading equipment. If a dump unit is utilized,
the bed will not push down on the paver receiving hopper when fully raised

or have too short a bed which results in mixture spillage in front of the
paver.

(e) COMPACTION EQUIPMENT: Rollers shall be self-propelled, 2-axle
(tandem) steel-wheel type and shall have a minimum weight of 8 tons. The
maximm roller weight shall be 12 tons. All rollers shall be equipped with
pads and a watering system to prevent sticking of the paving mixture to the
steel-tired wheel (drums). Vibratory rollers may be used for dense grade
mixes only. Unless otherwise permitted by the engineer, the contractor §hall
furnish a minimum of two of the rollers as described above. Pneumatic tire
rollers will not be used, due to the increased adhesiveness of the asphalt-—
rubber binder.,
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(d) HAULING OF RUBBER ASPHALT MIX: Truck beds shall be clean of
materials such as dirt, mud and aggregates. Just prior to loading of the
mixture, the truck bed shall be sprayed with a light application of a s0apy
solution of a silicone emulsion (oiling with kerosene or diesel fuel will
not be permitted due to the increased stickiness of the asphalt-rubber
binder) to reduce sticking of the mixture to the truck bed.

(e) SPREADING OF RUBBER ASPHALT MIX: The mixture whall be placed and
finished by means of the paving equipment specified under subheading "Equipment”
of this specification except under certain conditions or at certain locations
where the engineer determines use of self-propelled pavers impractical.
Mixture spread temperature shall be 275°F to 300°F.

The paving equipment shall place the mixture without segregaticn or
tearing within the specified tolerances and true to the line, grade and
crown indicated on the plans. In order to achieve a continuous spreading
operation, the speed of the paver shall be coordinated with the production
of the mixing plant and the hauling trucks.

The mixture shall not be placed on any wet surface or when weather
conditions will otherwise prevent its proper handling or finishing. The
mixture shall be placed only when the atmospheric temperature is at least
50°F.

(f) COMPACTION: The mixture shall be rolled by means ofthe
compaction equipment specified under subheading “Equipment" of this speci-
fication. A minimum of two rollers shall be used for mixture compaction
unless otherwise directed by the engineer. The steel-tired wheel (drumms)
shall be wetted with plain water or, if necessary, with soapy water to pre-
vent mixture pick-up during rolling. No pneumatic rolling will be permitted.

Initial or breakdown compaction shall commence immediately after
mixture spreading and shall consist of at least 3 full coverages unless
otherwise directed by the engineer to prevent damage to the course being
compacted. A coverage shall be as many passes as are necessary to cover the
entire width being paved with a pass being.one movement of a roller in either
direction. "Each coverage shall be complete before subsequent coverages are
started. Final rolling consisting of not less than one complete coverage,
shall be used to smooth the surface of the mat. All rolling shall be
accomplished without excessive aggregate fracturing or mixture shoving.

(g) APPLICATION OF BLOTTER MATERIALS: The application of blotter
material (usually 4 to 6 pounds per square yard) meeting the requirements
- of Section 401 of the Standard Specifications may be required on a warm mat

before opening to traffic. The use, rate and locations for blotter material
shall be designated by the enginee&:33 '
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METHOD OF MEASUREMENT:

(a) Mineral aggregate will be measured by the ton. Mineral filler
will not be measured separately but will be considered as mineral aggregate.

(b) Asphalt cement will be measured by the ton and reduced by the
amount of anti-strip required. =

(¢) Anti-strip additive will be measured by the pound.

(d) Granulated rubber will be measured by the ton.

(e} MIX DESIGN: The work involved inrfurnishing a mix design, includ-
ing all required revisions, will not be paid for directly, but will be con-
sidered included in the price bid for rubber modified asphalt concrete hot

mix surface course and rubber modified asphalt concrete hot mix binder
course.

Quantities of aggregate and asphalt cement will be determined by
weighing the composite mixture on truck scales, determining the weights of
the asphalt cement and granulated rubber by the job mix formula and deducting
these weights from the total weight of the composite mixture to obtain the
weight of the aggregate. The quantity of anti-strip additive will be deter-

mined by a percentage of the weight of asphalt cement based on the job mix
formula. :

When an automatic printer system is used in conjuncticon with an
automatic batching and mixing control system, the printed batch weights will
be used in lieu of truck scales in making this determination.

BASIS OF PAYMENT: Work completed and accepted and measured as provided
above will be paid for as follows:

(a) Mineral aggregate for the Binder Course will be paid for at the

contract unit price bid per ton for Mineral Aggregate in Rubber Modified ACHM
Binder Course.

(b) Mineral aggregate for the Surface Course will be paid for at the

contract unit price bid per ton for Mineral Aggregate in Rubber Modified
ACHM Surface Course. :

In cases where the combined specific gravity of the mineral aggregate
exceeds 2.80, the tormmage of mineral aggregate will be adjusted for payment
by multiplying the tomnage of mineral aggregate used by a specific gravity
of 2.80 and dividing by the higher specific gravity.
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(c) Asphalt cement will be paid for at the contract umit price bid
per ton for Asphalt Cement in Rubber Mpdified ACHM.

(d) Anti-strip additive will be paid for at the contract unit price
bid per pound for Anti-strip Additive in Rubber Modified ACHM.

(e) Gramulated rubber will be paid for at the contract umit price
bid per ton for Gramulated Rubber in Rubber Modified ACHM.

The contract unit prices mentioned above shall be full compensation
for furnishing materials; for heating, mixing, hauling, placing, rolling
and finishing; and for all labor, tools, equipment and incidentals necessarv
to complete the work.

Payment will be made under:

Pay Ttem . Pay Uit

Mineral Aggregate in Rubber Modified

ACHM Binder Course Ton
Mineral Aggregate in Rubber Modified

ACHM Surface Course Ton
Asphalt Cement in Rubber Modified

ACHM Ton
Anti-Strip Additive in Rubber Modified

ACHM Pound
Granulated Rubber in Rubber Modified

ACHM Ton
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GENERAL S8PECIFICATIONS FOR THERMOPLASTIC SIGN BLANKS
APRIL 1980

SCOPE

Thermoplastic panels are designed to serve as a substrate for
reflective sheeting in the fabrication of traffic signs. The
following specifications define general characteristics,
mechanical properties and physical properties. ASTM test
procedures are noted for each of the general specifications
outlined below. ASTM test procedures and specific attributes
for each material are noted on their properties sheet.

GENERAL CHARACTERISTICS

Whenever possible thermoplastic panels will be manufactured
from reclaimed materials that satisfy the following general
and specific material specifications. The panels shall be
stabilized so as not to release migrating constituents (i.e.,
solvents, monomers, etc.) and shall contain no residual
release agents on the surface. Panels shall not contain
visual cracks, pinholes, foreign inclusions, or surface
wrinkles that would impair the designed purpose, alter
specific dimensions, or effect serviceability.

MECHANICAL PROPERTIES

Mechanical properties shall be measured according to the ASTM
test method indicated for each attribute described on the
individual waterial specifications sheets.

PHYSICAL PROPERTIES

1. Weatherability - The panels will be tested under ASTM
D-4329, standard for light/water exposure of plastics
and DIN 53 384 testing of plastics and exposure to
artificial light but shall have a functional life of
no less than seven years. '

2. Fire Resistance - See individual material properties

sheet. (Test #ASTM D635-UL94) but shall be rated V-2
or better.

3. Ympact resistance - Test method ASTM D-3763 or by
impacting at 72 degrees F using a Gardner impact tester
with a 1" dart at 60 fti. '

4. Coefficient of Linear Thermal Expansion - see individual
material properties sheet. {per AS8TM D696) but shall not
exceed 3.75x10 in/in/ F.

5. Panel Flatness - With a 30 inch by 30 inch panel freel
suspended at one corner, the maximum deflection meaaurgd
diagonally, parallel and perpendicular to the panel by

lines drawn through t®a3®enter of the panel shall not



10.

exceed 0.5 inches. The panel shall then be freely
suspended at one corner in an oven for 48 hours at 180
degrees F. The maximum deflection shall again be
measured as previously noted and shall not exceed 0.5
inches. All measurements shall be made when panels are
at ambient temperature.

Flexibility - Panels shall bhe capable of flexing at
least 4" in both directions from an at rest position
at a sustained rate of 9,000 cycles per hour for at
least 125,000 cycles.

Thermal Stability - Panel materials must be sufficiently
designed to remain functional in a temperature range of
-65 degrees F to 212 degrees F. The sign material must
also be capable of accepting of 250 degreea F for three
minutes in a fully supported condition to allow the
application of heat-activated sheeting material. A
sample 3" X 12" must be capable of bending 90 degrees

in a center loaded beam with simple supports immediately
after preparation at -50 degrees F for 24 hours.

Panel Smoothness - Panels shall be manufactured with
smooth surfaces on both sides of the panel. Small
deviations will be acceptable if they do not adversely
affect the adhesion of the reflective sheeting or the
sign legibility.

Color - Panels shall be pigmented to a visually uniform
color within the following range using a colorimeter
with a Hunter L a b scale:

Criteria Value Tolerance
L 77 +/- 6
a 0.0 +/- 0.5
b 0.0 +/- 0.5

Specific gravity as measured by ASTM D 792 will range

from 1.0 to 1.3 depending upon the material specified.

PHYSICAL DIMENSIONS

1.

2.

Panel Thickness - Panel thickness shall have a
teolerance of +0.010 inches.

Dimensional tolerances: ‘Equilateral panels must be
no more than 1/64"/ft when measured across the corners
and-0* + 1/64/ft from side to side. Rectangular panels

mga: gﬁggure 0" + 1/64%/ft both ways up to a maximum of
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SIGNAGE SUBSTITUE EVALUATION

OVERVIEW

" The need for an alternative substitute to aluminum has been
strongly expressed by the industry due to the continuing
losses caused by theft and unpredictable pricing.
Substitutes such as fiberglass have not proven functionally
satisfactory, are made of virgin material and are not
recyclable, Disposition of discarded signs is difficult
because of refusal by many landfills to accept this material.
International Plastics has developed a 100% galvaged
thermoplastic substitute for this application and can cffer
production quantities now,
DISCUSSION
The development of a new alternative substitute for tha
traffic sign industry inveolves four bhasic areas:
U.V. resistance that will assure at least a 7-10 year life;
ability to withstand high winds and impact; legibility and
adhesion of the finishing surfaces that is comparable to
aluminum and a substrate that is not attractive to thieves.
A number of samples of the alternative substrate have been
exposed to local ambient conditions since December 1989 for
overall evaluation. Samples are on test in a tropical
ambient. The proposed plastic resin has excellent U.V.
stability and has a long history of exterior applications.
Further U.V. evaluation is not required for this signage

application.
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TESTING

In order to evaluate the mechanical capability of thie system
it was necessary fo determine the ability of this substrate
to tolerate Flexing and the ability of the applied sheeting
(3M material) to maintain its integrity under high wind
cdnditions. In order to approximate these conditions a
testing device has been developed to simulate sustained
hurricane force winds against a typical 30" square single
post traffic control sign. This device generates total
deformatidn of 10" at the periphery of the sign at a
sustained rate of 300 cycles per minute. No failures of the
substrate, adhesion of the sheet to the substrate or the
sheet itself has occurred after 125,000 cycles. Adhesion of
the finishing sheeting at 150 F for 85 hours did not effect
the substrate or sheeting. A complete compllation of the
properties and test criterla is attached.

ADVANTAGE ‘

The elimination of substrate theft craatéd by the high
palvage value of aluminium is accomplished. The use of
recycled plastics for signs that are themselves reaecyclable at
the end of their useful life provides a valuable service that
has important political implicationa for the user. The
ability to flex on impact reduceé replacement costs. Much
more important benefits result by its ability to yield and
absorb energy, an important factor in the reduction of impact
damage and possiblo injury. ULast but not least, this
approach is highly competitive to aluminum and other
substrates now being offered and has potential for further

cost reduction as hpplications multiply across the country.
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SPECIFICATIONS FOR ASPHALT-RUBBER CONCRETE MIX

1.0 MATERIALS

1.1 Asphalt-Rubber Binder

The asphalt-rubber binders shall be a uniform and reacted
mixture of compatible paving grade AC-20 asphalt cement
and ground reclaimed rubber. '

1.1.1. Asphalt Cement

The asphalt cement shall be an appropriate grade as determined
by the asphalt-rubber supplier and shall meet requirements of
AASHTO M226 for the specific grade used.

1.2 Ground Reclaimed Rubber

The rubbexr used shall be produced primarily from the
processing of scrap rubber (automobile and truck tires)
from the District of Columbia Department of Public Works.
If the supplier uses ground rubber from sources outside
the District, he shall obtain and remove from the District
of Columbia an amount of discarded tires equivalent to

the amount of ground rubber used. The rubber shall

be produced at ambient temperature.

1.2.1 Gradation

The gradation of the rubber when tested in accordance with
ASTM C136 and using @ 50 grams + 1 gram sample shall meet
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the following requirments:

Sieve Size | $Passing
¥10 | 100%
416 95 - 100%
#30 | | 70 - 1008
$80 0 - 20%
#200 0 - 5%

The use of rubber of multiple types from multiple
sources is acceptable provided that the overall blend of
rubber meets the gradation requirements.

1.2.2., Additional Rubber Requirements

The length of the individual rubber particles shall not exceed
3/16 of an inch (S5mm).

The ground rubber shall have a specific gravity of 1.15 + 0.05
and shall not contain more than 0.5 % loose fabric, wire,
and other contaminants. Calcium carbonate or talc up to 4%
by weight of rubber may be added to prevent rubber particles
from sticking togethexr. The rubber shall be sufficiently
dry (no free water) sc as to be free flowing and not
producing a foaming problem when blended with the hot asphalt
cement.
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1.2.3 Acceptance

The ground rubber shall be accepted by certification from the
rubber supplier.

1.3 Extender 0il
The extender oil shall be resinous high flash point
aromatic hydrocarbon conforming to the following
raquirements:
Viscosity, SSU, at 100 F (ASTM D-88) 2,500 Min.
Flash point, COC, F (ASTM D-92) A 390 Min.

Molecular Analysis (ASTM D-2007)

Asphaltenes, weight % 0.1 Max.
Aromataics, weight % 55.0 Min.

2.0 HOT MIX ASPHALT DESIGN

2.1 Materials
2.1.1 Asphalt-Rubber Binder

The asphalt-rubber binder shall be a uniform blend of the
asphalt, rubber and extender oil.

The asphalt-rubbér blend shall contain 20 + 4 percent rubber

by weight of binder. The blended asphalt-rubber binder when
reacted for one hour at 350° + 10°F shall possess the
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following physical properties:

Propexrty | Type 11
Viscosity, 350°F 1500 cp min.
Cone Penetration, 77°F (ASTM D1191) 20 min.
Softening Point, F (ASTM D30) 125 min.

Resilience, 77 F (ASTM D3407) ' 15% min.
2.1.2 Aggregates

Aggregates shall meet the requirements of D.C. Specification
Sec. 401.02 B and D for binder (leveling course) gradation and
gquality.

2.1.3 Anti-stripping Agent

An anti-stripping agent that is heat stable and approved
for use by D.C. Dept. of Public Works Standard Specifications
(Sec. 831) shall be incorporated into the asphalt-rubber
material at the dosage required by the job mix formula.

2.2 Hot Mix Asphalt Rubber Design

The contractor shall send a representative sample of the
asphalt cement and aggregate proposed to the asphalt

rubber supplier for mix design 30 days prior to paving.

The asphalt-rubber supplier shall supply to the engineer
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a mix formula at least 10 days before pavement construction
is scheduled to begin. The mix formula provided to the
engineer shall contain the following information:

* asphalt cement grade and source

* antistrip percentage to be used and source

* ground rubber source and gradation

* rubber percentage to be used

* extender oil percentage to be used and source

* physical properties of the binder in accordance with

Section 2.1.1

* all other requirements as per Interim Revisions of D.C.
Standard Specifications, paragraph 805.01 with exceptions
that maximum flow shall be 18 and the temperature shall
be as stated in Section 4.0.

EQUIPMENT

3.1 Asphalt Heating Tank

An asphalt heating tank shall be equipped with a minimum of

2,800 gallon tank capable of raising the temperature of the
product at a rate of 60°F per hour.
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3.2 Mechanical Blender

A mechanical blender for proper proportioning and thorough
mixing of the asphalt cement and ground rubber will be
required. The blender shall be capable of producing a
homogenous mixture at the specified ratio. This unit shall
have an asphalt totaling meter (gallons or litersg), a flow
rate meter (gallons per minute or liters per minute), a
positive placement auger to feed the rubber properly into the
mixing chamber at the specified rate, and a screw auger in
both the mixing chamber and heat tank running through a static
motionless mixer. The blender will have a separate asphalt
cement feed pump and a finished product pump to maximize
production.

3.3 Asphalt-Rubber Storage Tank

An asphalt-rubber storage tank equipped with a heating
system to maintain the proper temperature for pumping and
adding the binder to the aggregate and an internal mixing
unit within the storage tank capable of maintaining a

proper blend of asphalt cement and rubber will be
required.

3.4 Asphalt-Rubber Supply System
An asphalt-rubber supply system equipped with a pump and
metering device capable of adding the binder by volume

to the .aggregate at the percentage required by the job-
mix formula will be required.
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4.0 MIXING AND REACTION PROCEDURE
4.1 Asphalt Temperature

The temperature of the asphalt shall be between 350°F and 415°F
at the time the rubber is blended with the asphalt.

4.2 Blending and Reacting

The asphalt and rubber shall be combined and mixed together
in a blender unit, pumped into the agitated storage tank, and
reacted for a minimum of 45 minutes from the time the rubber
is added to the asphalt.

4.3 Reaction Temperature

The temperature of the asphalt-rubber binder shall be
maintained between 325° and 385°F during the reaction period.
4.4 Transfer

After the material has reacted for at least 45 minutes, the
asphalt-rubber binder shall be maintained at a temperature of
325°F to 385°F before being metered into the mixing chamber
of the asphalt concrete production plant at the percentage
required by the job mix formula.

4.5 Delays

When a delay occurs in binder use after its full reaction

the asphalt-rubber shall be allowed to coocl. The asphalt-
rubber binder shall be reheated at a rate not to exceed
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100° F just prior to use to a temperature not to exceed 375°F
and shall be thoroughly mixed before pumping and metering into
the hot mix plant for combiration with the aggregate. The
viscosity of the asphalt-rubber binder shall be checked by the
producer.

5.0 ASPHALT-RUBBER CONCRETE MIX TEMPERATURE

The acceptable range of mix temperatures is:

310°¢ to 350°F at the plant
290°F to 335°F at the road site.
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RECYCLED PLASTIC FENCE POST

DESCRIPTION

The work covered in this section consists of furnishing
recycled plastic line fence pecsts in accordance with these
specifications. The fencing shall comply with the appiicable
articles of Sections 550 and 954 of the 1991 "“Standard
Specifications for Road and Bridge Construction" for Type A

(Farm Fence).

MATERIALS

The materials used for this fencing material shall consist of
a minimum of 75% recycled plastic and shall be uniform in
composition throughout the length of the post. The posts
shall contain no more than 20% voids over the length of the
post. The posts shall be brown in color approxXimating tree
bark to blend with the surroundings, shall have no cracking,
chipping, flaking, peeling or splintering in the final
product. No chemical additives shall be part of the post
composition. Approved chemicals, including fillers and
colorants, <designed to inhibit photo degradation or
biological/biochemical decomposition will be permitted to

enhance durability.
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PHYSICAL REQUIREMENTS
3.1 Minimum dimensions for line posts:
Length - 8 feet
Cross-section - Round post 3.25 inch diameter.
Square post 3.5 inch by 3.5 inch
3.2 §gtraightness
The straightness of the post shall comply with Section
954-5 for timber fence posts
3.3 Flexural strength
The posts shall mea2t the reguirements of the latest
edition of the Southern Pine Inspection Bureau’s Standard
Grading Rules for Southern Pine Lumber, for No. 2SR
Stress Rated Grade timber.
DURABILITY REQUIREMENTS
Recycled plastic posts shall be durable and useful for a
minimum of 35 years. The posts shall be resistant to soil

organisms and resistant to ail insects, especially attacks by
fire ants and termites. As defined here, resistance refers to
maximum post weight loss of no more than one percent (1.0%)

over the life of the post.

The recycled plastic posts, when located in wet conditions
(fresh or marine waters) shall demonstrate a water uptake not
to exceed ten percent (10%) by weight over the lifetime of the

post.

The recycled plastic posts shall be self-extinguishing after
exposure to a grass fire.
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SAMPLING AND DELIVERY

Recycled plastic posts shall be delivered to the Department in
wrapped bundles of no more than 50 posts. One additional post
per thousand and a minimum of one per order shall be included

in the order for Department testing.

CERTIFICATION

For recycled plastic posts, the manufacturer shall certify
that such posts have been tested in accordance with this
specification and found to meet the reqguirements. A
certification shall be provided for each lot of a shipment.
The manufacturers shall also certify the following:

a. The source of the recycled plastic waste, including the

state and type of waste (consumer or industrial).
b. The total percent of recycled plastic in the final

product.
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SP-1028
(Replaces SP-1024)

A |

SPECIAL PROVISIONS
for
ASPHALT RUBBER CEMENT (ARC) CONCRETE

FN-21-6(6)—21-07, Black Hawk County
August 27. 1991
THE STANDARD SPECIFICATIONS, SERIES OF 1984, ARE AMENDED BY. THE
FOLLOWING MODIFICATIONS. THESE ARE SPECIAL PROVISIONS, WHICH SHALL
PREVAIL OVER THOSE PUBLISHED IN THE STANDARD SPECIFICATIONS.
1028.01 DESCRIPTION.

The asphait rubber cement (ARC) concrete mix composition will include the
incorporation of ARC in the mixture, using the aggregates selected by the Contractor.

The Contractor shall have a representative of the rubber supplier available on the project
site during production of the asphait rubber cement concrete mixture.

lm. mAL Rmmnm-.- Tem et g ] e o P

The ARC concrete mixes shall conform to the requirements of the standard
-specifications for the standard asphalt cement concrete mixes as specified in the plans.
The Standard Specifications are modified as follows:

A. Mineral Aggregate for the ARC Concrete Mixes.

Mineral aggregate requirements shall be In accordance with the plans and the
standuﬂspecmcaﬂmsexceptmemdaﬂonstm-theemcretemesshanmeet

thefollowing'

Sieve size " Percent passing ' ' Percent passing
: 172" Type A ARC 3/4" Type B ARC
) Concrete Mixture ‘ - Concrete Mixture
1" 100
.7/ L 100 - 90-100
/2" 90-100 o _ 70-90 -
38" : 75-85 R "~ 60-80
#4 - . 80-70 = : - - 40-60
- #8 ' 35-50 ‘ 30-45
#30 - . 1526 . - .. 1222,
.. #80 coo . 616 0 o Belds o
CH200 o 28 0 i e Vg
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SP-1028, Page 2
B. Asphalt Rubber Cemeant.

The asphalt rubber cement shall be a uniform reacted blend of compatible paving
grade asphalt cement, ground reclaimed vulcanized rubber, extender oil if required,
...and-liquid -anti-gtripping- agent.-when .indicated by standard moisture susceptibility -
tests. The asphalt rubber cement shall meet the physical parameters listed below.

Apparent Viscoslty, 347°F,, Spindle 3, 12 RPM Min 1,000
cps (ASTM D2669 Brookfield) , Max 4,000

Penetration, 77°F., 100 g, 5 sec.: 1/10 mm. Min 50
(ASTM DS5) . Max 100

Penetration, 39.29F., 200 g, 60 sec.: 1/10 mm. Min 25
(ASTM D5)

Softening Point: °F., (ASTM D36) Min 120

Resllience, 77° F.,: ¥ (ASTM D3407) . Min 10

Ductility, 39.2° F., 1 cpm: em. (ASTM D113) Min 10

TFOT Residue, (ASTM D1754) Penetratlon Retentlon, Min 75
39.2°F.: %

Ductility Retention, 39.2° F.: % Min 50

C. Asphalt Extender OH.

An asphalt extender oll may be added, If necessary, to meet the requirements of
asphait rubber cement. Extender oil shall be a resinous, high flash point, aromatic
hydrocarbon meeting the following test requirements.

Viscosity, SSU, at 100 degrees F (ASTM D88) 2500 min.
Flash Point, COC, degrees F (ASTM D92} 390 min,
Molecular Analysis (ASTM D 2007): '
Asphaitenes, Wt. % . _ 0.1 min.
Aromatics, Wt. % , o 55.0 min.
D. Equipment,

" All equipment shall conform tothestandardq:eclﬁcatlonslmlessnotedotherwisein
this Special Provision.

1028.03 GROUND RBCI.AIIIED VULCANIZED RUBBER.

A. Gmﬂal.
The ground rubber shall be produced fro mﬂ:epmoesslnsautomobﬂeandlortruck
tires by amblent grinding methods. .The rubber shall be substantially free from .
. contaminants including fabric, - metal,mlneml. non-rubbermmoes. Thek,,,- '

rubber shall be sifficiently dry to be treeﬂowlng not produce a foaming::
problem when added to hot asphalt ce cement. Up to 4% by weight of talc or other
appmprlatebbockingagentmnbenddedtoremoemlo meration of the rubber
particles. . .
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Physical Requirements.
Gradation and Particle Length: When tested in accordance with ASTM C-136

+qusing a-60 gram- sampte, the resulting-rubber-gradation shali-meet-the following - -~ -~~~

gradation limits.

Percent Passing

Sleve Size Type I

#10 100

#16 75-100

#30 - . 26-60

#50 0-20

#200 0-5

Max. Particle Length 3/16"
Fiber Content.

The ground rubber shall be designated Grade A or Grade B, For Grade A
rubber, the fiber content shall be less than 0.1% by weight. For Grade B
rubber the fiber content shall be less than 0.5% by welght. The fiber content
shall be determined by weighing fiber agglomerations which are formed during
the gradation test procedure. Rubber particles shall be removed from the
fiber agglomerations before weighing.

Moisture Content.

The molsture content of the ground rubber shall be less than 0.75% by weight.
Mineral Contaminants

The mineral contaminant amount of the ground rubber shall not be greater
. than 0.25% by weight as determined after water separatlngaSOgram rubber
sample in a 1 Iiter glass beaker filled with water.

Metal Contamlnants

nembbershanoontamnov!siblemetalpardclesasmdlcatedbythomugh _
sﬂrrlngofaSOgm.samplewlthamamt.

mgrmndrubbermnbemuedmmdmersisbmtpachmm”elther
disposable bags or other appropriate containers. Bags shall be palietized into units

for shipment and giue shall be piaced between layers of bags to increase the unit
gtability during shipment. Palletized units containing bags shall be wrapped with

- nltra-violet resistant stretch wrap, 'I‘hemadmnmauowabletoleranceperbagwm

Mozlb&fm'bagsweighlnglﬂomsorleﬁ. '

.. Pach contalner or bag of ground rubber shall be lsbeled -with the
. designationfor- the rubber and the - specific type ‘in-

5

specification, the- nominal rubber welght designation with tolerance, and the -
manufacturer lot designation. Palletized units shall contain a label which indicates
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the manufacturer and production lot number designations, rubber type, and net
pallet weight.

D. Certification

PR N L R P R R e e L R RRNPE PR SR L R TIPS

The supplier shall ship with the rubber, certificates of compliance which certlfy that .

all requirements of these specifications are complied with for each production lot
number of shipment.

E. Anti-Stripping Agent

If required by the job mix formula to produce appropriate water resistance, an anti-
stripping agent that is heat stable and approved for use by the specifying agency
shall be incorporated into the asphalt rubber cement at the percentage required by
the job mix formula. It shall be added to the asphalt cement prior to blending with
the ground rubber. '

1024.06 ASPHALT RUBBER CEMENT BLEND DESIGN

The asphalt cement shall be grade AC-5 unless otherwise recommended by the asphalt
rubber supplier and approved by the Engineer. The asphalt rubber cement design shall be
performed by the asphalt rubber supplier. The proportion of ground rubber shall be
between 15 and 20 percent by weight of the total mixture of the asphalt rubber cement.

The Contractor shall supply to the Engineer a mix formulation at least 10 days before
pavement construction is scheduled to begin. The mix formula shall consist of the
following information. : :

A. Design Mix.

The design mix shall meet the réquirements of the Standard Specifications, Series of
1984, and as amended herein. : .

B. Asphalt Cement.

The Source of Asphalt Cement.

The Grade of Asphalt Cement. - ,
The Source and Grade of Extender Oil. . : : S

The Percentage of Asphalt Cement and Extender Oil by total weight of the Asphalt
Rubber Cement. — ‘ | .

C. Ground Reclaimed Rubber.
The Source of Reclaimed Rubber.
The Grade of Reclaimed Rubber. )
The Percentage of Ground Rubber by total weight of the Asphalt Rubl_)er Cement.

It ground rubber from more than one source Is utilized, the above information will be

required for each source of ground rubber used.

D. Anti-Strip Agent. o
fbeSource of Anti-Strlp. .
The Percentage of Anti-Strip by weight of asphalt.

- G-54
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Physical Pnperﬁes.

The physical properties of the blend in acoordance with Section 1028.02B.
The weig'ht per gallon of the blend at 350 .

AsphaltRutberCementOmtent. _

The design asphalt rubber cement content based oa the dry weight of the aggregate.
Mix Temperature Range.

The mix temperature range for the aggregate and asphait rubber cement.

Density Requirexents.

The mixture design will be based on the 50 blow Marshall test.

1028.05 ASPHALT RUBBER CEMENT AND PRODUCTION BEQUIPMENT

All equipmentutﬂized inproducﬁonandproporﬂoningdthemhaltmbbercementshau
be described as follows:

A. Asphalt Heating Tank.

An asphalt heating tank with a hot oil heat transfer system or retort heating system

capable of heating asphalt cement to the necessary temperature for blending with
the ground rubber. This unit shall be capable of heating a mintmum of 3,000 gallons

of asphalt cement.
Blender.

An asphalt rebber mechanical blender with a two stage continuous mixing process
capable of producing a homogeneous mixture of asphalt cement and ground rubber,
at the mix design specified ratios, as directed by the engineer. This unit shall be
equipped with a ground rubber feed system capable of supplying the asphalt cement
feed system, as not to interrupt the contimiity of the blending process. A separate
asphalt cement feed pump and finished product pemp are required. This unit shall
have both an asphalt cement totalizing meter in gallons and a flow rate meter in

gallons per minute.

Storage Tank.
Anmtmmmmmedmammmwmmm
proper temperature for pumping and adding of the asphalt rubber to the aggregate

mixture of asphait cement and ground rubber.

mhbermiysysbem equipped with 8 pump and metering device capable

An asphalt
-of adding the aspmltrubberbyvolumetoﬂlewteatthepermtagerequlred
by

the job-mix formula.
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E. Temperature Gauge.
An armored thermometer of adequate range in temperature reading shall be fixed m

- «..=the asphalt-rubberfeed-line:at a suitable locationnear the mixingamity: - = oe i

1028.06 ASPHAL'I; RUBBER CEMENT MIXING, REACTION AND TRANSFER
PROCEDURE.

A. Asphalt Cement Temperature.

The temperature of the asphalt cement shall be between 375° and 425° F. at the
addition of the ground rubber.

B. Blending and Reacting.

The asphalt cement and ground rubber shall be combined and mixed together in a
blender unit, pumped [nto the agitated storage tank, and then reacted for a minimum
of 45 minutes from. the time the ground rubber is added to the asphalt cement.
Teuéperature of the asphalt rubber cement shall be maintained between 325° and
375% F. during the reaction period. .

C. Transfer.
After the material has reacted for at least 45 minutes, the asphalt rubber cement

shall be metered into the mixing chamber of the hot mix plant at the percentage
required by the job mix formula.

.D-Delays-

When a delay occurs in asphalt rubber cement use after its full reaction, the asphalt
rubber shall be allowed to cool. The asphalt rubber cement shall be reheated slowly
just prior to use to a temperature between 325° and 375° F., and shall aiso be
thoroughly . mixed before pumping and metering into the hot mix plant for
combination with the aggregate. The viscosity of the asphait rubber cement shall be
checked by the asphalt rubber supplier. If the viscosity is out of the range specified
in Section 1028.02B of this specification, the asphalt rubber cement shall be adjusted
by the addition of either the asphalt cement or ground rubber as required to produce
a material with the appropriate viscosity. - : -

102807 COMPACTION REQUIREMENT.
The Asphalt Rubber Cement concrete shall be compacted to 95% of laboratory deasity.
102808 COMPACTION EQUIPMENT.

A minimum of two rollers meeting. Article 2001.05 Paragraph B shall be furnished.
Pneumatic tired rollers will not be allowed. o -

1028.09 - METHOD OF MEASUREMENT AND BASIS OF PAYMENT OF ASPHALT
- " RUBBER CEMENT {ARC) CONCRETE. _ S T B
The Asphait Rubber Cement Concrete Mix will be measured as per the standard
specification, and be pald for in tons. Asphalt Rubber Cement for use in the Asphalt
Rubber Cement Concrete Mix will be measured as per the standard specifications and be
paid for In tons. ' o '
G-56
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Iowa Department of Transportation
Highway Division
Ames, Iowa

' Date of Lé&iﬁg: August 27', 1991
Date of Addendum: July 30, 1991

Black Hawk County AR. C. C. Resurfacing
FN-21-6{6)--21-07 ) Bid Order 41

In the proposal form on page 1 of the "Special Provisions
Text" delete SP-1024, Special Provisions for Asphalt Rubber

Cement (ARC) Concrete and replace it with SP-1028, Special

T Provis’ions for Asphalt Rultber Cémerit (ARC)” cchcrete (a’ttached)‘.‘ T

NOTICE' Only the prine contractor rece‘lus this addendum -and- ”

or suppliers remains with the prime contractor.

—

. G-s7

*responisibi11ty for notifying any potential subcontractors’ i
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APPENDIX A
. 73P- 265

KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISION
YO THE
STANDARD SPECIF |CAT QNS
EDITION OF 1373

NOTE: WWENEVER THiS SPECIAL PROVISION CONFLICTE Wit THE PLAKS, SUPPLEMENTAL SPECIFICATIONS
#® STANDAAD SPECIFICATIONE, THIE SPECIAL PROVISION EHALL COVERN,

HOT RUBBER-ASPHALT SEAL TREATMENT

1.0 DESCRIPTION: Twis SeEciaL PROVISION GOVERS THE n:qumbtun FOR MATERIALS, APPLICAYION RATES,
EQUIFPMENT AND CONSTRUGTION METHOOS FOR USE ON THE Mot Rusemn-AspraLT SEaAL *nunmn-_

810 [rema:
Rusegn-AspraLy
KERQSENE
Covem Matemiar - SPECIAL
BLorTer Sano
EmuLsirien AseraLT ($5-1H)
WATER FOR EMULEIFIED AfPHALT
MamipuLaTion

2.0 MATER IALS:
A, RequiremenTs,
{1} BiTuminous MateriaLs

1.1 AspuaLy CEMENT tvevenninnnnnnn. .. .SECTION 1002.01 {Svo, Seecs,)

AS SHOWN ON THE PLANS !
1,2 EmuLsiFieo AseuaLy (SS-1H) ... .. _Section 1002,01 (STo, Seees,)
(2) KDROSENE - THE KSROSENE SHALL MAVE A GOILING POINT OF MOT Ess THan 3500F oR 1778
(3) WaTe L iiiiiiiiiieiennea. .. SECTION 101,02 (STO, SPecs. )

(¥} Gmouws YuLCANIZED TIRE RUSBER - THE crouwo TIRE RUBSER SHALL BE FULLY VULGCANIZED AND SHALL
MEET TWE FOLLOWING REQUIREMENTSI

Y. 1 GRasaTiON

S)EvE Si2€ ' § ReTaingn

No, 8 0
Ne, 10 0 -2
No, 4@ 30 - 100

$.2 THE GROUND TIRE RUBBER, INRESPECTIVE OF OIAMETER SMALL §E LESS THAN 7 MM IN LENGTH,

%,3 THE SPECIFIC CRAVITY 0F THIS MATER (AL sHALL BE 1,15+ 0 03,

Y% THIS MATERIAL SHALL CONTAIN M0 MORE THAN A TRACE OF FABRIC AMD SHALL BE FREE FROM WIFE

OR OTHER CONTAMINATING MATER |ALS, EXCEPT THAT UP TO 4§ OF CALCIUM CARBONATE MAY 3E INCLUDED

TO PREVENT THE PARTICLES FROM STICKING TOGETHER,
{5} AGGREGATE FOR BLOTTER SAND - SHALL COMPLY WITH THE REQUIREMENTS oF FA-A In SEcTion 1001.02 (c}.
{6) AccRECATE For COVER MATER1AL - THE AGCRECATE FOR COVER MATERIAL SHALL COMPLY W1TH THE
REQUIREMENTS oF SECTIoN 1001,08 0f TME STANOARD SPECIFICATIONS WITH THE FOLLOWING ADDITIONS AND
EXCEPTIONSS

6.1 QuALITY REQIREMENTS

SouNoNESS, MINtMum . . ... ....... 0.90

WEAR, MaxiMum, .. . . .. ..., WOS
ABSORPTION, Maximum, .. .. ........ 4. 0%
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KANSAS DEPARTMENT OF TRANSPORTATION
SPECIAL PROVISICN
TO THE
STANDARD SPECIFICATIONS
EDITICON OF 1990

NOTE: Whenever this Special Provision conflicts with the
plans or standard specifications, this Special
Provision shall govern.

ASPHALT RUBBER (REACTED)

DESCRIPTION:

The reacted asphalt rubber binder - bituminous mixture
will include the incorporation of reacted asphalt rubber
into the Dbituminous mixture, using the bituminous
mixture shown in the contract. The percent of asphalt
rubber in the mixture shall be in accordance with the
recommendation of the supplier of the asphalt rubber.

The Contractor shall have a representative of the
asphalt rubber supplier available on the project during
production of the asphalt rubber bituminous mixture.

GENERAL REQUIREMENTS:

A. The aggregate for bituminous mixture for BM-1T shall
conform to Section 603 and 1103 of the 1990 Standard
Specifications. ’

B. Asphalt Rubber. The asphalt-rubber binder shall be
a uniform reacted blend of compatible paving grade
asphalt cement, granulated reclaimed vulcanized rubber,
extender oil, if required, and liquid@ anti-striping
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agent when indicated by standard moisture susceptibility
tests, The asphalt-rubber binder shall meet the
physical parameters listed below.

Apparent Viscosity, 347" F., Spindle 3, 12 RPM, Min 1,000
cps (ASTM 2669) Max 4,000
Penetration, 77° F., 100 g, 5 sec.: 1/10 mm. Min 50
(ASTM D5) Max 100
Penetration, 39.2° F., 200 g, 60 sec.: 1/10 mm. Min 25
{ASTM D5) '
Softening Point: ° F., (ASTM D36) Min 120
Resilience, 77" F.,: % (ASTM D3407) Min 10
Ductility, 39.2° F., | cpm: cm. (ASTM DI13) Min 10
TFOT Residue, (ASTM D1754) Penetration Retention, - Min 75
39.2* F.: %
D&ctility Retention, 39.2° F.: % Min 50
Asphalt Extender ©0il: An asphalt-extender oil may be
added, if necessary, to meet the requirements of asphalt
rubber Dbinder. Extender oil shall be a resinous, high

flash point, aromatic hydrocarbon meeting the following
test requ;rements:

Viscosity, SSU, at 100° F. (ASTM D&8) 2500 min.
Flash Point, COC, degrees F. (ASTM D92) 390 min.
Molecular Analysis (ASTM D 2007):
Asphaltenes, Wt. % 0.1 max.
Aromatics, Wt. % 55.0 min,
C. All equipment shall conform to the standard

specifications unless noted otherwise in this Special
Provision. '

GRANULATED RECLAIMED VULCANIZED RUBBER

3.1 General. The ground rubber shall be produced from
processing automobile and/or truck tires by ambient
grinding methods. The rubber shall be substantially
free from contaminants including fabric, metal, mineral,
and other non-rubber substances. The rubber shall be
sufficiently dry to be free flowing and not produce a
foaming problem when added to hot asphalt cement. Up to
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4% by weight of talc or other appropriate blocking agent
can be added to reduce agglomeration of the rubber
particles.

3.1.1 Physical Requirements.
Gradation and Particle Length: When tested in
accordance with ASTM C-136 using a 50 gram sample,

the resulting rubber gradation shall meet the
following gradation limits.

Percent Passing

Sieve Bize Type II

No., 10 100

No. 16 75-100

No. 30 25-¢0

Ne. 50 0-20

No. 200 0-5

Max. Particle Length 3/16"

3.1.2 Fiber Content: The ground rubber shall be

designated Grade A or Grade B. For Grade A rubber,
the fiber content shall be less than 0.1% by weight.
For Grade B rubber, the fiber content shall be less
than 0.5% by weight. Fiber content shall be
determined by weighing fiber agglomerations which
are formed during the gradation test procedure.
Rubber particles shall be removed from the fiber
agglomerations before weighing.

3.1.3 Moisture Content: The moisture content of
the ground rubber shall be less than 0.75% Dy
weight.

3.1.4 Mineral Contaminants: The mineral

contaminant amount of the ground rubber shall not be
greater than 0.25% by weight as determined after
water separating a 50 gm. rubber sample in a 1 liter
glass beaker filled with water.

3.1.5 Metal Contaminants: The rubber shall contain

no visible metal particles as indicated by thorough
stirring of a 50 gm. sample with a magnet.
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3.2 Packaging: The ground rubber shall be supplied in
meisture resistant packaging such as either disposable
bags or other appropriate containers. Bags shall be
palletized into units for shipment and glue shall be
placed between layers of bags to increase unit stability
during shipment. Palletized units containing bags shall
be wrapped with ultra-violet resistant stretch wrap.
The maximum allowable tolerance per bag will be + 2 lbs.
for bags weighing 100 lbs. or less.

3.3 Labeling: Each container or bag of ground rubber
shall be labeled with the manufacturer designation for
the rubber and the specific type in accordance with this
specification, the nominal rubber weight designation
with tolerance, and the manufacturer lot designation.
Palletized units shall contain a lable which indicates
the manufacturer and production lot number designations,
rubber type, and net pallet weight.

3.4 Certification: The manufacturer shall ship along
with the ground rubber, a Type "A" certification as
listed in Section 2600 of the Standard Specifications,

3.5 Anti-Stripping Agent: If required by the Job-Mix
Formula to produce appropriate water resistance, an
anti-stripping agent that is heat stable and approved
for use by the specifying agency shall be incorporated
into the asphalt-rubber material at the percentage
required by the job mix formula. It shall be added to
the asphalt cement prior to blending with granulated
rubber.

ASPHALT RUBBER BLEND DESIGN

The asphalt cement shall be grade AC-5 unless otherwise
recommended by the asphalt rubber supplier and approved
by the Engineer. The mixture design shall be performed
by the asphalt-rubber supplier. The proportion of
ground rubber shall be between 15 and 20 percent by
weight of the total mixture of the asphalt rubber
binder.

G
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The Contractor shall supply to the Engineer a mix
formulation at least 10 days before pavement
construction 1is scheduled to begin. The mix formula
shall consist of the following information.

A. Design Job Mix
Shall meet the requirements of Section 1103.

B. Asphalt Cement
Source of Asphalt Cement
Grade of Asphalt Cement
Source and Grade of Extender Oil
pPercentage of Asphalt Cement and Extender Oil by
Total Weight of the Asphalt-Rubber Binder

Cc. Granulated Reclaimed Rubber
Source of Granulated Rubber
Grade of Granulated Rubber
Percentage of Granulated Rubber by Total Weight of
the Asphalt—Rubber Mixture

If granulated rubber from more than one source is
utilized, the above information will be required
for each granulated rubber used.

D. Anti-Strip Agent
Source of Anti-Strip
Percentage of Anti-Strip by Weight of Asphalt

E. Physical properties of the blend in accordance with
2.0 (B). Alsoe the weight per gallon of the blend at
350 F.

F. Design Asphalt Rubber Content based on the dry
weight of the aggregate.

G. Mix Temperature raﬁge for the aggregate and asphalt
rubber binder.

H. Density Requirement - The mixture design will be
based on 50 blow Marshall.

ASPHALT-RUBBER MIXING AND PRODUCTION EQUIPMENT
All equipment utilized in production and proportioning

of the asphalt-rubber binder shall Dbe described as
follows:
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5.1 Asphalt Heating Tank: An asphalt heating tank with
a hot oil heat transfer system or retort heating system
capable of heating asphalt cement to the necessary
temperature for bleanding with the granulated rubber.
This unit shall be capable of heating a minimum of 3,000
gallons of asphalt cement.

5.2 Blender: The asphalt-rubber mechanical blender
with a two stage continuous mixing process capable of
producing a homogeneous mixture of asphalt cement and
granulated rubber, at the mix design specified ratios,
as directed by the engineer. This wunit shall be
equipped with a granulated rubber feed system capable of
supplying the asphalt cement feed system, as not to
interrupt the continuity of the blending process. A
separate asphalt cement feed pump and finished product
pump are required. This unit shall have both an asphalt
cement totalizing meter in gallons and a flow rate meter
in gallons per minute,

5.3 Storage Tank: An asphalt-rubber storage tank
equipped with a heating system to maintain the proper
temperature for pumping and adding the binder to the
aggregate and an internal mixing unit within the stcrage
vessel capable of maintaining a proper mixture of
asphalt cement and granulated rubber.

5.4 Supply System: An asphalt-rubber supply system
equipped with a pump and metering device capable of
adding the binder by volume to the aggregate at the
percentage required by the job-mix formula.

5.5 Temperature Gage: An armored thermometer of
adequate range in temperature reading shall be fixed in
the asphalt-rubber feed line at a suitable location near
the mixing unit.

ASPHALT-RUBBER MIXING, REACTION AND TRANSFER PROCEDURE :

6.1 Asphalt Cement Temperature: The temperature of the
asphalt cement shall be between 375 and 425 degrees F.
at the addition of the granulated rubber.

6.2 Blending and Reacting: The asphalt and granulated
rubber shall be combined and mixed together in a blender
unit, pumped into the agitated storage tank, and then
reacted for a minimum of 45 minutes from the time the
granulated rubber 1is added to the asphalt cement.

67
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Temperature of the asphalt-rubber mixture shall be
maintained between 325 degrees F. and 375 degrees F.
during the reaction period.

6.3 Transfer: After the material has reacted for at
least 45 minutes, the asphalt-rubber shall be metered
into the mixing chamber of the hot mix plant at the
percentage required by the job-mix formula.

6.4 Delays: When a delay occurs in binder use after
its full reaction, the asphalt-rubber shall be allowed
to cool. The asphalt-rubber shall be reheated slowly
just prior to use to a temperature between 325 degrees
and 375 degrees F., and shall also be thoroughly mixed
before pumping and metering into the hot mix plant for
combination with the aggregate. The viscosity of the
asphalt-rubber shall be checked by the asphalt-rubber
supplier. If the viscosity is out of the range
specified in Section 2.0 (B) of this specification, the
asphalt-rubber shall be adjusted Dby the addition of
either the asphalt cement or granulated rubber as
required to produce a material with the appropriate
viscosity.

COMPACTION REQUIREMENT:

The Reacted Asphalt Rubber Binder - Bituminous Mixture
shall be compacted in accordance with Subsection 603.

COMPACTION EQUIPMENT:

A minimum of two rollers meeting the requirements of
Subsection 151.03 shall be furnished. At least one of
the rollers will be a vibratory roller. Pneumatic tired
rollers will not be allowed.

METHOD OF MEASUREMENT AND BASIS OF PAYMENT.

The Reacted Asphalt Rubber Binder - Bituminous Mixture
will be measured as per:the Standard Specifications, and
be paid for in tons. Asphalt rubber for use in the
Reacted Asphalt Rubber Binder - Bituminous Mixture will
be measured as per the Standard Specifications and be
paid for in tons.

1-9-91
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1 SECTION 310
3 FLY ASH MODIFIED SUBGRADE
:HF 310.01 DESCRIPTION.
3 This work shall consist of constructing one or more courses
: i of a mixture of scil, fly ash, and water, in accordance with

these specifications, as shown on the Plans or established by
the Engineer.

BID ITEMS
Water.
Fly Ash.
Manipulation for Fly Ash Treated Subgrade.

310.02 MATERIALS.

Materials shall conform to the requirements specified in the
Materials Division.

Section 2000
Section 2400

310.03 EQUIPMENT.

{a) The machinery. tools, and equipment necessary for
proper execution of the work shall be on the project and ap-
proved by the Engineer prior to beginning of construction op-
erations. Pulverization of existing subgrade and blending of

~ the mixture shall be accomplished with equipment with a
recycling or mixing drum and an automatic water proportion-
Ing system. Initial compaction shall be achieved using a vi-
bratery roller having @ minimum operating weight of twelve

tons with a minimum centrifugal force of 24 tons. Rubber-tired

Or smooth-wheeled rollers shall be used for final compaction

of the stabilized section. All machinery, tools and equipment
used shall be maintained in satisfactory and workmanlike
manner,

o b) Fly GSh_shulI be stored and handled in closed weath-

q;:mc’i containers until immediately before distribution. Fly
a3h exposed to moisture prior to mixing with recycled material
be discarded.

) U fly ash is furnished in trucks, each truck shall have

® weight of fly ash certified on public scales or the Con-

£
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tractor shall place a set of standard platform truck scales or
hopper scales at a location approved by the Engineer.

310,04 CONSTRUCTION REQUIREMENTS.

(a) General.

The purpose of this specification is to secure a completed
section of treaied material which contains a uniform mixture
of fly ash and pulverized material with no loose or segregated
areas. has a uniform density and moisture content, and is
well bound for its full depth. It shall be the responsibility ot
the Contractor to regulate the sequence of his work, o process
a sufticient quantity of material to provide full depth as shown
on the Plans, to use the proper amounts of fly ash. to maintain
the work, and to rework areas as necessary to meet the above
requirements. '

{(b) Weather Limitations.

Fly ash mixing operations shall not be performed when the
subgrade is frozen or when the ambient air temperature is
less than 50 degrees F. The Contractor shall be responsible
for the protection and quality of the fly ash modified subgrade
mixture under any weather conditions.

(c) Preparation of Roadbed.

The subgrade shall be brought within reasonably ciose con-
formity to the line and grade shown on the Plans. On projects
containing more than 20,000 square yards of manipulation,
the subgrade shall be trimmed by means of automatically
controlled equipment with regard to grade. The Engineer may
waive the use of automatically controlled equipment in areas
of irreguiar dimension where operations of .automatic equip-
ment is impractical.

{d) Treatment of Subgrade.

The subgrade material shall be pulverized through use of
the specified equipment. Depth of pulverization shall be as
designated. The pulverized subgrade material and {ly ash
shall be mixed thoroughly until a uniform mixture is obtained.
All clods shall be reduced in size by mixing until the pul-
verized subgrade material-fly ash mixture meets the following
size requirement when tested.

Sieve Size Percent Retained
14z inch 0
}z inch 50 maximum
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{e) Moisture Control.
Prior to application of fly ash, the moisture content of the
pulverized subgrade material shall be adjusted so that fol-
lowing the application of fiy ash, the moisture content of the
mixture is within the range specified. If the moisture content
of the pulverized material is below the required limit, water
shall be added and blended thoroughly with the material by
continued mixing. The addition of water in the mixing drum
of the stabilizing unit during incorporation of fly ash is ac-
ceptable providing it can be demonstrated that adequate con-
trol of moisture content can be maintained.

The required moisture content will be established by the
Engineer based on laboratory tests on the site materials and
specific tly ash content to be used for the treatment. Final
moisture content of the mix, immediately prior to compaction
shall be uniform and not exceed plus or minus three per-
centage points of the optimum moisture content of the mix.
I the moisture content exceeds the specified limits, additional
fly ash may be added to lower the moisture content to the
required limits. Lowering the moisture content by aeration
following addition of {ly ash will not be allowed. If the mois-
ture contents are below the specified limits, additional water
shall be added and unitormly blended with the mixture. Ad-
ditionai fly ash added to lower the moisture content shall be
at the expense of the Contractor,

(f) Application.

If necessary, immediately prior to application of fly ash,
the roadway shall be bladed to allow uniform distribution of
fily ash.

The fly ash shall be spread in an approved manner at the
rate specitied. Care shall be taken to prevent the fly ash from
flowing off the area to be treated.

The fly ash shall be distributed at a uniform rate in such
a manner as to minimize the scattering of fly ash by wind.
Fly ash shall not be applied when wind conditions, in the
opinion of the Engineer, are such that blowing fly ash be-
comes objectionable to adjacent property owners or signifi-
cantly reduces the amount of fly ash incorporated into the
work.

When required by the Plans, retarder shall be applied im-
mediately following distribution of fly ash by an approved
distributor capable of providing the specified rate of appli-
cation. The relarder can be diluted with mix water to ensure
more uniform application provided initial soil moisture con-
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tents are at a suitable level to accommodate the additional
water. Retarder shall be subsidiary.

(g} Mixing.

The pulverized subgrade material and fly ash shall be thor-
cughly mixed and the mixing continued until ¢ homogeneous,
friable mixture of pulverized subgrade material and fly ash
meeting the specified size requirements is obtained.

(h) Compaction.

Compaction of the mixture shall begin immediately after
mixing and confirmation that the moisture content is within
the specified range. Mixing shall be completed within !/2 hour
following incorporation of {ly ash. The material shall be sprin-
kled as necessary to maintain the specified moisture content.
Compaction of the mixture shall begin al the bottom and shall
continue until the entire depth of mixture is uniformly com-
pacted to the specified density.

All non-unitorm (too wet, too dry or insufficiently treated)
areas which appear shall be corrected immediately by scar-
ifying the areas affected, adding or removing material as
required and reshaping and recompacting.

The stabilized section shall be compacted to a minimum of
85 percent of the combined materials maximum dry density
as determined in accordance with Section 2500.

In addition to the requirements specified for density, the
section shall be compacted to the extent necessary to remain
firm and stable under construction equipment. After each sec-
tion is completed, tests will be made by the Engineer. 1f the
material fails to meet the density requirements, the Engineer
may require it be reworked as necessary to meet those re-
quirements and/or require the Contractor to change his con-
struction methods to obtain required density on the next
section. Additional fly ash will be added to the areas that
are reworked at no additional cost to the owner, and the
amount required will be established by the Engineer. Should
the section, due to ony reason or cause, lose the required
stability, density and finish before the surface is placed or
the work is accepted, it shall be reprocessed, recompacted
and refinished al the sole expense of the Contractor. Repro-
cessing shall follow the same patterns as the initial stabili-
zation including the addition of fly ash.

(i) Time Limitation.
Compaction on the surface of each section shall be com-
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STaBILIZED BASE AND SURFACE 241
pleted within two hours after incorporation of the fly ash. Any
areas failing to meet this requirement will be rejected and
shall be reprocessed.

{j) Finishing and Curing.

Following the compaction of the stabilized section, on proj-

ects containing more than 20,000 square yards of manipula-
tion, the treated section will be trimmed to the required lines
and grade by means of equipment which is automatically
controlled with regard to grade. The surface shall then be
compacted with a smooth wheel or pneumatic tired roller.
. The Engineer may waive the use of automatically controlled
equipment on projects conlaining less than 20,000 sguare
yards of manipulation and on narrow or irregular dimensions
where operation of the automated equipment is impractical.
Finishing of these areas may be as set forth above or the
surlace will be lightly scarified during finishing operations
and bladed to a uniform grade and cross section to eliminate
any imprints left by the equipment.

After the {ly ash treated section has been {inished as spec-
ified herein, the surface shall be protected against rapid
drying by either of the following curing methods for a period
of not less than seven days or until the surface course has
been placed:

(1) Maintain in a thorough and continuously moist condition
by sprinkling.

(2) Apply an asphaltic prime coat.

310.05 METHOD OF MEASUREMENT.

{a) Fly Ash will be measured by the ton. Delivery tickets
showing weight of the fly ash delivered to the project will be
furnished to the Engineer.

{b} Manipulation for Fly Ash Treated Subgrade will be meas-
ured by the unit shown on the Plans, complete in place.

{c) Water will be measured by the 1,000 gallons by means
of calibrated tanks or distributors for the amount used in the
mixing operation. Curing water will not be paid for.

310.05 BASIS OF PAYMENT.

The amount of completed and accepted work, measured as
provided above, shall be paid for at the Contract unit price
per ton for "Fly Ash”, per unit as shown on the Plans for
“Manipulation for Fly Ash Treated Subgrade” and per 1,000
gallons of “Water” which shall be full compensation for ail
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242 FLy AsH MODIFIED SUBGRADE

material, pulverizing, mixing, spreading, drying. application
of fly ash, shaping and maintaining, for all curing including
all curing water and/or other curing materials, for all manip-
ulations required, for all hauling and freight involved, tor all
tools, equipment, labor, and incidentals necessary to complete

the work.
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PORTLAND CEMENT CONCRETE 247

{b) Portland Cement.

Unless otherwise specified on the Plans or in the Contract,
either Type IP Portland-Pozzolan cement, Type I{PM) Pozzolan-
Moditied Portland cement or Type Il Portland cement shall be
used for the construction of bridge decks (wearing course) and
concrete pavement. Either Type IP Portland-Pozzolan cement,
Type I (PM) Pozzolan-Modified Portiand cement, Type I or Type
I Portland cement may be fumished for all other types of
construction unless specified otherwise on the Plans or in the
Contract.

(¢) Fiy Ash Modified Concrete.

Fly ash modified concrete shall be any concrete containing
fly ash or blended cement. At the option of the Contractor.
fly ash from an approved source may be used as a partial
replacement for Portland cement. The source and type of fly
ash and cement shall not be changed for a project. The con-
sistency of fly ash modified concrete shall be the same as lor
mixed aggregate or coarse and fine aggregate concrete as
shown in {a) above.

The amount of cement that may be replaced with tly ash
shall not exceed 15 percent of the minimum pounds of cement
per cubic yard listed in Section 402.04.

Fly ash may be substituted for the displaced cement at o
rate of one to 12 pounds of fly ash for each pound of cement
removed.

When {ly ash modified concrete is furnished, the pounds of
water per pound of cement plus fly ash or pounds of water
per pound of blended cement shall not exceed the values
specified for pounds of water per pound of cement listed as
maximums in Section 402,04,

Fly ash will not be permitted as a partial replacement for
cement if Type IP, (PM) or Type lll cement is furnished.

At least 15 days before placement of fly ash modified con-
crete on the project, the Contractor shall furnish to the En-
gineer complete mix design data including proportions and
sources of all mix ingredients and the resulis of strength tests
representing the mix(es} he proposes to use. This strength data
shall come from project records tor previous KDOT projects or
from tests in an independent laboratory, and shall be equal
'o or exceed the strength requirements listed in Table 1. Test
specimens shall be prepared in accordance with Section 2500.
Flexural tests shall be performed in accordance with Section

. ~Ompreseive strength tests shall be in accordance with
ASTM C.33. Laboratories performing these tests must be reg-
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248 CLASSIFICATION AND PROPORTIONING

ularly inspected by the Cement and Concrete Reference Lab-
oratory (CCRL) (N.B.S.).

It the Contractor plans to replace a part of the cement in
the mix with fly ash, he shall furnish to the Engineer the
results of mortar expansion tests using the same tly ash and
the same cement he proposes to use on the project. The tests
shall be as described in ASTM C441 and results shall not
exceed the maximum of 0.020% expansion specified in ASTM
618, Table 2A. Tests shall be conducted by a laboratory
regularly inspected by the CCRL and results shali be fur-
nished to the Engineer ol least 15 days before placement of
concrete on the project.

NOTE: After sufficient data has been collected, the strength
test requirements may be waived but only with the approval
of the Chief, Bureau of Materials and Research.

TABLE 1
DESIGN STRENGTH REQUIREMENTS
Concrate Ciass Spectmen Age Unit Strength (p.a.i.)
AARA 28 days 5490 Compressive
AAA (AE) 28 days 5280 Compressive
A 28 days 4275 Compressive
A (AE) 28 days 4110 Compressive
Pavement 7 days 450 ‘Flexurel
B or B {(AL) -- Neot Required

* Third Point Loading

402.04 CLASSIFICATION.

The limiting values tor each respective type of concrete are
as follows:

(a) General.

The cement, water and air content specified herein will be
verified. Maximum limits shown for pounds of water per
pound of cement shall include free water in aggregates but
excludes water of absorption of the aggregates.

(b) Concrete for Pavement-Air Entrained.

TABLE 2
Minimum Maximum
Pounds of Pounda of
Coment per Water Per Percent of
Cubic Yard Pound of Air by
of Conceste Cement Yolume
Pavement (Surface Course}:
Coarse and Fine ................. 602 0.49 6§ =2
Mixed or Total Aggregate......... 620 0.49 6 x 2
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SUBSECTION 2004

FLY ASH FOR USE IN CONCRETE
2004.01 DESCRIPTION.

This specification covers tly ash which may be used as a
partial replacement for Portland cement in concrete.

2004.02 REQUIREMENTS.

(a) Fly ash shall be furnished from a prequalified source.

(b} Fly ash shall meet the chemical and physical require-
ments of ASTM C818, Class C or Class F, with the following
exceptions or additions:

(1) The loss on ignition shall not exceed 3.0%,

(2) The supplementary optional physical requirements of Ta-
ble 4 shall apply.

2004.03 PREQUALIFICATION.

{a) Becoming Prequalified.

Suppliers desiring to prequalify fly ash from a power plant
shall submi! to the Engineer of Tests the following:

(1) A one gallon sample of fly ash representative of material
intended for use on Department projects,

(2} Certified test results of fly ash produced by the power
plant. These tests results shall represent a period of six
months immediately prior to the prequalification request. The
test results shall show the high, low and average values de-
termined for each month.

(3} Written information as to the sources of coal utilized in

the production of fly ash for the preceding six month period.
(4) Written evidence of the latest Cement and Concrete Ref-
erence Laboratory (CCRL) inspection of the laboratory per-

syrdance with

forming the fly ash testing.
ig?;g g?,g (5) The name of the person in charge of quality control for
KT-29 fly ash at the power plant.
T RSTM C110 The Engineer of Tests will test the submitted sample and

feview the information submitted by the source, for compli-
ance with the specifications. The Chief of Materials and Re-
search will notify the source in writing of the results. Power
Plants complying with all requirements will be placed on a

list of prequalified fly ash sources maintained by the Burequ
of Materials and Research.

n receipt and
)n as set forth




1014 FLy AsH For USE IN CONCRETE

Prequalification of the source of tly ash will be based on
fly ash produced when the power plant is using specific ma-
terials, equipment and processes. Any change in materials,
equipment or processes shall void the source prequalification,
and a new prequalification will be required.

{b) Maintaining Prequuliﬁed Status.

After a fly ash source has gained prequalified status the
source will be permitted to furnish ily ash for use on De-
partment projects provided the following conditions are met.

{1) The quality monitoring program meets the minimum
sampling and testing frequencies established in ASTM C311,
except frequency of sampling shall be at least one sample
for each 200 tons. This frequency may be reduced with the
approval of the Chief of Materials and Research. The tonnage
units expressed in ASTM C3l1 are interpreted to refer to as-
marketed material. At least one sample for each 30 days, for
the months of March through October shall be tested for com-
plete analysis by the producer for conformance to Department
specifications. The test reports for ail monitoring samples
shall be submitted to the Bureau of Materials and Research
within 40 days of the sampling date.

The tests shall be conducted by an approved laborctory.
The quality control laboratory will be considered approved it
if is properly equipped. has the capabilities to perform the
tests required by these specifications and is regularly in-
spected by the Cement and Concrete Reference Laboratory
(CCRL) program. Continued approval of the control laboratory
will depend on the satisiactory comparison of its test results
with the results obtained by the Materials and Research
Center.

(2) In addition to the test frequencies listed in 2004.03 (b)1)
above, datily control tests shall be conducted to establish the
uniformity of the fly ash being produced. Specific tests shall
be determined by the Engineer. As a minimum, loss on ig-
nition, percent retained on the No. 325 mesh sieve, and spe-
cific gravity shall be determined. Test records and shipment
reports shall be maintained by the supplier and shall be avail-
able for review by Department personnel for at least three
years after the fly ash has been tested. The laboratory con-
ducting these daily tests shall have the appropriate facilities
and testing equipment to conduct the tests but will not require
inspection by the CCHL.

(3) The fly ash source has not changed materials, equipment
or processes since the prequalification of the source. Any such
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changes will void the pre

qualified status of the fly ash source
and a new prequalificati

on will be required.

2004.04 METHODS OF TEST.

Fly ash shali be sampied
ASTM C311. Fieid Sampling
with KT29,

and iested in dccordance with
of {ly ash will be in accordance

2004.05 BASIS OF ACCEPTANCE.

The basis of Gcceptance of fly g
specification shall be the following:

{a) Prequalification of the power plant that produced the fly
ash.

sh furnished under this

(b) A proper certification for each shipment of fly ash. The
supplier shall furni i

representative,

Certification Statement
The matarial herein has
Kensas Departmen: of Transportation and
specification requirements for Class

Date

———— Signed _

and shall denote the tly ash source

in the shipment. These copies shall accompany each load,
and shall be retained at the proj i

the Field Engineer’s records.

In the case of more than one project being supplied by a
ready mix plant, the plant shall i i

sible representative of the supplier.

Note: Verification samples will be obtained b
Personnel ¢t the project site. Tests

with the specifications may be cons;j
rescind approval to furnish fiy a




FLy ASH FOR STABILIZATION

SECTION 2005
FLY ASH FOR STABILIZATION

2005.01 DESCRIPTION.

This specification covers fly ash which is suitable tor treat-
ment of soil, soil-aggregate and aggregate mixtures for pur-
poses of stabilization. Fly ash is a finely divided residue that
results from the combustion of ground or powdered coal.

2005.02 REQUIREMENTS.

(a) General.

Fly ash furnished under this specification shall be pre-
qualified and comply with the requirements of ASTM CB18,
Class C, excep! the supplementary optional physical require-
ments in Table 4 will not apply and the minimum calcium
oxide (CaO) content of the fly ash shall be 25%.

(b) Storage and Handling.

Fly ash shall be stored and handled in closed waterproof
containers prior to distribution on the roadway or fill. Other
methods of storage and handling are subject to the approval
of the Engineer. Fly ash that has been partially caked or set
shall not be used.

2005.03 PREQUALIFICATION.

Suppliers wishing to prequalify fly ash shall submit, for
each power plant, certified analyses of the fly ash tests com-
pleted during the 90 day period immediately prior to the pre-
qualification request. The certified analyses shall be
representative of the material proposed for use under this
specification and shall be based on tests conducted in a lab-
oratory regularly inspected by the Cement and Concrete Rei-
erence Laboratory. The analyses shall be forwarded to the
Chief of Materials and Research. The Chief of Materials and
Research shall review the submitted information and if sat-
istactory. place the source on a prequalified list that will be
maintained by the Bureau of Materials and Research.

Prequalified sources of fly ash will retain their prequalified
status as long as test resulls of verification samples obtained
by the Department and test results of quality control samples
obtained by the producer indicate that the producer is exer-
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#
cising acceptable quality control. Resulls of the tests repre-
senting each power plant shall be sent to the Chietl of
Mate.ials and Research on a monthly basis. When results ot
; these tests indicate incdequate producer quality control, the
& source will lose its prequalified status.
for treat- | 3 2005.04 METHODS OF TEST.
s for pur- Fly ash shall be sampled and tested in accordance with
sidue that £ ASTM C311. Field Sampling of fly ash will be in accordance
coal. ' with KT29.
2005.05 BASIS OF ACCEPTANCE.
The basis of acceptance of fly ash furnished from prequal-
1 be pre- ified individual plants shall be receipt of a certification pre-
™ Cb18, pared by the producer to cover the quality of each shipment.
I require- The certification shall be signed by the producer or his as-
1 calcium signed representative. The certification shail show compliance
3 with specifications and shall be attached to or be a part of
P’ the scale ticket, weigh bili or other shipping document that
' accompanies each shipment.
‘aterproot Fly ash received from a prequalified plant will be accepted
ill. Other ior immediate use upon receipt by the Field Engineer of a
approval g copy of a producer's certilication showing compliance with
ted or set this specitication.
tbmit, for K
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April 11, 1990
SPECIAL PROVISIONS
SECTION 617
SOIL CONDITIONERS

Description. This work shall consist of furnishing and
placing so1l conditioners on designated slopes in reasonably
close conformity with the thicknessaos called for on the plans or
as authorized.

MATERIALS

Ercosion Control Mix. Erosion control mix shall .consist ¢of a
composted bark mix of recycled composted bark flume grit and
fragmaented wood generated from water-flume log handling systems
in paper mills. The mix shall conform to the following:

(a) Ph-Range 5.0 ~ 6.0

(b} Passing through a screen size not larger than 8
inches , '

(c) Containing no less than 25 percent orgahic base
material

{(d) No stones larger than 2 inches in diameter shall
be allowed

Supexhumug Topgoil. Superhumus topsoil shall consist of the
same material as exosien contrxol mix, except that it shall not
contain any bark or wood fibers greater than 3/4 inch in size
and shall meat the following: i

{a) Ph~5.0 - 6.0

({b) Sc¢reen Size - 3/4 inch minus

(¢) Containing no less than 25% organic bhase

(d) No stones, clods, roots over 1 inch in size shall
¢ be allowad .

Sged. Seed shall meet the requirementz of Subsection
717.03, Method Number 2, Roadeide Mixtura.

Fertilizer. Fertilizer shall meet the regquirements of
Subsection 717.01(b) Inert Fillar Granular Fertilizer.

Limgstone. Limestone shall meet the requirements of
Subsection 717.02.

CONSTRUCTION REQUIREMENTS

Applicatjon of Excsion Contrel Mix. Erosion control mix

shall be spread evenly and uniformly, three inches deep, on
prepared areas as designated on the plans,

G-82
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Al) Stones larger than 2 jinches in dilameter shall be
remcoved.

se Application of Superhumus Topscil. Before spreading super-
; humus topsoil, fertilizer and limestone shall be added and

.thoroughly mixed at the following rates:

ﬂﬁ?‘ Fertilizer 15 pounds per 1000 square foot
L Limestone 23 pounds per 1000 square foot

T Superhumus topsoil shall then be spread uniformiy in two
‘layers on prepared Erosion Control Mix.

The first layer shall be three inches thick. All stones,
roots, clods and all other foraign matter greater than 1 inch
shall be removed. Superhumus topsoil shall be raked to a smooth
surface, meeting the required grades.

A second layer, 1/4 to 1/2 4inch thick, of superhumus
topscil containing Method Number 2 sced mix at a rate of & lbs.
paer 1000 square foot shall be applied over the surface of the
first layer to ensure an aven cover of grasgs over the prepared
area.

Method of Measurement. Soil conditioners will be measured
by the cubic vyard cemplete in place after finishing to the

required depths as shown on the plans or directed. Lateral
measurements will be parallel with the slope of the ground.

Basis of Payment. The accepted quantities of soil con-
ditioners will be paid for at the contract unit price per cubic
yard complete in place.

: Payment shall be - full compensation for furnishing and
placing the composted bark mix and for furnishing and mixing
seed, fertilizer and limestone when required for superhumus
topseoil. ,

Payment will be made under:

Pay Item : X Pay Unit

617.30 Composted Bark Mix Cubic Yard




North Country Products™
COMMERCIAL BLEND COMPOST

UTILIZATION AGREEMENT

North Country Products™ Commercial Blend Co;ﬁout is a blend of
municipal sludge, woodash, sawdust and paper mill sludge from a
recycled fiber operation. The formulation has been designed to
optimize the compostability of the mixture and create a stable,

nutrient b finished end product. The approximate dry
weight of inputs in descending order is as follows:
Manicipal Wastawater Sludge
unici as r Slu
Paper Mill Sludge
Woodash

This compost is approved by the Maine Department of
Environmental Protaction for the following five uses:

1. Industrial & commercial landscaping
2. Roadside reclamation & landscaping projects including
Department of

those performed by/for the Maine
Transportation.

3. Forest land application

4, Landflll closure final cover material

5. Reclamation/closure of gravel pits which do not overrule
significant groundwater aquifers or primary sand and
gravel recharge areas.

It is recommended you consuit with Resource Conservation Services,
Inc. to determine application rates of the material for your
particular projoct(sg and application(s). However, in no case should
this product be used in excess of 66 tons/acre (nm:imnuly
equivalent to 130 wet tons/acre, or 300 CYS/acre @ moisture
and 850 1bs/CY, or approximately a 2° layer)

ﬁydpingtﬁlmhmhmhymuthoueondiﬁmof
usage.

Signature:

Company Name:
Intended Use/Location:

Volume:

Data:

G-84
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SPECIAL PROVISION
SECTION 403
HOT BITUMINOUS PAVEMENT
{Asphalt Rubber Mixtures)

DESCRIPTION: This work shall consist of furnishing and placing two
courses ©f dense graded hot bituminous mixture with an asphalt-rubber binder
material on an approved base in accordance with these Special Provisions and
in reasonably close conformity with the lines, grades, compacted thickness and
typical cross section shown on the plans.

All relevant provisions of Sections 401 ~- Plant Mix Pavements - General,
Section 702 - Bituminous Material, and Section 703 - Aggregates, shall apply
except as modified by this Special Provision.

A i v

MATERIALS

AGGREGATES: Aggregates shall meet the quality requirements of Subsection
703.37. The two mixtures shall meet the gradation requirements of the
following mixtures:

3 SHIM CCOURSE (GRADING E) WEARING COURSE {GRADING C)
Sieve Designaticn Percent Passing (by weight)
3/4 inches 100
1/2 inches 100 80-100
3/8 inches 90-100 65-100
No. 4 70-100 : 40-70
No. 3 50-90 26-52
No. 16 36-78 17-40
No. 30 24-66 10-30
No. 30 15-50 7-22
No. 1030 8-130 4-14
No. 200 3-8 2-17
% Asphalt-Rubber 8.5-10.0 7.0-8.5

GRANULATED RUBBER: Granulated rubber particles shall be reclaimed
vulcanized rubber produced primarily from the processing of scrap rubber,
automobile or truck tires and shall be produced at ambient temperature by
cryogenic grinding processes only. The use of rubber of multiple types from
referenced sources is acceptable provided the blend of rubber meets the
following gradation:

Sieve Size % Passing Sieve Size % Passing
#10 100 #80 5-30
#30 30-50 #200 0-5




The length of the individual rubber particles shall not exceed 3/16
inches (5mm). The granulated rubber shall have a specific gravity of 1.15 &+
0.05 and shall be free of loose fabric, wire and other contaminants except
that up to 4% (by weight of rubber) calcium carbonate or talce may be added to
prevent rubber particles from sticking together. The rubber shall be
sufficiently dry so as to be free flowing and not produce a foaming problem
when blended with the hot asphalt cement. The granulated rubber will be
accepted by certification from the rubber supplier.

EXTENDER OIL: Extender 0il, if required, shall be a resinous high flash
point aromatic hydrocarbon conforming to the following requirements:

Viscosity, S8U, at 100°F (ASTM D-88) 2,500 Min.
Flash Point, COC, °F (ASTM D-92) 390 Min.
Molecular Analysis (ASTM D-2007)

asphaltenes, weight % 0.1 Max,
Aromatics, weight % . 55.0 Min.

ASPHA'T CEMENT: The grade of asphalt cement shall be as selected by the
asphalt-rubper supplier and shall meet the requirements of subsection 702.01.

ASPHALT-RUBBER BLEND: The asphalt-rubber supplier shall submit an
asphalt-rubper blend formulation to the Engineer at least 10 days before
pavement construction is scheduled to begin. A sample of each of the
components of the blend including asphalt cement, rubber and extender oil (1if
used) shall be furnished with the formulatien. The asphalt~rubber blend shall
contain 20: 4.0 percent rubber by weight of the total biend.

The asphalt-rubber blend, when reacted for one hour at 350°F {(x 10°F),
shall possess the following physical properties:

Viscesity, 350°F 1500 cp Min.
Cone Penetration, 77°F (ASTM D1191) 20 Min.
Softering Point, °F (ASTM D30) 125° Min.
Resilience, 77°F {(ASTM D3407 modified

with 60 second recovery period) 15 Percent Min.

CONSTRUCTION REQUIREMENTS

MIXING AND PRODUCTION EQUIPMENT: Aall equipment used in the production
and proportioning of the asphalt-rubber binder shall be as follows:

(a2) An asphalt heating tank toc heat the asphalt cement to the necessary
temperature for blending with the granulated rubber. This unit shall be

equipped with a minimum 2800 gallon tank capable of raising the heat of the

product at a rate of 60°F per hour.

(b} A mechanical blender for proper proporticning and thorough mixing of
the asphalt cement and grarulated rubber. The blender shall be capable
of producing a homogencus mixture at the designed specified ratic. This
unit shall have an asphalt totaling meter {gallons or liters), a flow
rate meter (gallons per minute or liters per minute), a positive
placement auger to feed the rubber properly to the mixing chamber at the
specified rate and an auger in the mixing chamber running through a
static motionless mixer.




{c) An asphalt-rubber storage tank equipped with a heating system to
maintain the proper temperature for pumping and adding of the binder to
the aggregate and a 12 inch auger internal mixing unit capable of
maintaining a proper mixture of asphalt cement and rubber.

{(d) An asphalt-rubber supply system equipped with a pump and metaring
device capable of adding the binder by volume to the aggregate at the
percentage stipulated by the job-mix formula.

MIXING AND REACTION PROCEDURE: The temperature of the asphalt cement
shall be between 350°F and 425°F at the time the rubber is blended with the
asphalt.

The asphalt cement and rubber shall be mixed together in the blender
unit, pumped into the agitated storage tank and then reacted for a minimum of
30 minutes from the time the rubber is added to the asphalt.

The temperature of the asphalt-rubber blend shall be maintained between
325°F and 385°F during the reaction period.’

Afrer the blend has reacted for a minimum of 30 minutes, it shall be
metz2red 1nt> the bituminous mix plant at the percentage required by tne
job-mix formula.

When a delay occurs in the use of the blend after its full reaction, the
blend shall be allowed to cool. The asphalt~rubber shall be reheated slowly
just prior =o use, but not to a temperature exceeding 375°F and shall be
thorcughly mixed before pumping and metering into the bituminous mix plant.

MIXING: At least two weeks prior to placement of the mix, the Contractor
shall submiz, for the approval of the Engineer, a job-mix formula for the mix.

MIXING AND PLACING: The asphalt rubber mixtures shall be manufactured in
a batch or drum mix plant and paced on the readway in accordance with Section
401-Plant Mix Pavement-General with the following additions or exceptions:

{a) The asphalt-rubber blend shall be introduced into the mixtures at a
temperature of 325°F to 385°F,

{b) The temperature of the asphalt-rubber mixtures when discharged from
the mix plant shall be between 310°F and 35Q°F.

(c) Truck bodies shall be coated with an approved soap soluticon or
silicone emulsion. (Petroleum based solutions will not be allowed).

METHOD OF MEASUREMENT: Asphalt-Rubber Mixtures will be measured as
specified in Subsection 401.21.

BASIS OF PAYMENT: The accepted quantities of asphalt-rubber mixtures
will be paid for at the contract unit price per ton for the bituminous
mixtures, including asphalt-rubber binder complete in place.
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NAMYLAXD  STATE A 6H A A0MA
SPECIFICATIONS FOR BITUMINOUS CONCRETE

ASPHALT~RUBBER BINDER

917.05 BITUMINOUS CONCRETE WITH ASPHALT-RUBBER BINDER. The
mixture shall be plant mixed materials manufactured in a plant

meeting the requirements of Section 915.

8917.05.01 AGGREGATES. Aggregates shall meet the requirements of

Saction 903.07.

917.05.02 BITUMINOUS MATERIAL. Bituminous material shall meet

the requirements of Section 902.01.

917.05.03 GRANULATED RECLAIMED VULCANIZED RUE3SER. The rubber
shall be produced from processing of automobile and truck tires.
The rubber shall be produced by ambient temperature grinding
methods. Multiple types and sources of rubber are acceptable

provided the overall blend meets the following requirements:



Chemical Analysis (ASTM D297) - Natural rubber content percent

by weight 25 + 5 percent.

Gradation (AASHTO T 27) -

Sieve Size Percent Passing
No. 8 100

No. 16 75 - 100

No. 30 20 - %0

No. 100 0 - 20

No. 200 0 -5

The length of individual particles shall not exceed 3/16 inch.
Granulated rubber shall have a specific gravity of 1.15 + 0.05
and be free of loose fabric, wire, and other contaminants except
that a maximum of 4 percent (by weight} of calcium carbonate or
talc may be added to prevent the particles from sticking
together. The rubber shall be sufficiently déry to be free

flowing and not foam when blended with hot asphalt.
917.05.04 ASPHALT-RUBBER BINDER. The asphal: rubber binder

shall contain 18 + 3 percent rubber by total weight of the

asphalt, and be a uniform reacted mixture of asphalt cement,
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granulated reclaimed vulcanized rubber, and if required, an
antistripping additive. The binder shall meet the following

physical requirements when heated at 350 + 10 P for 60 + 5

minutes:
Test Requirement
Viscosity, 350 F, Haake 1,500 - 4,000 cp
Viscosity, 140 F (AASHTO T202) 600 - 2,000 P
Softening Point (AASHTO T 53) 125 - 160 F
Cone Penetration, 77F {(AASHTO T 49) 40 min.
Resilience, 77 F (ASTM D 3407 20 % min.

modified with 60 seconds recovery period)
If an extender o0il is necessary in order for the asphalt-
rubber binder to meet these requirements, it shall be a resinous,

high flush point aromatic hydrocarbon meeting the following:

Test Requirement

Viscosity, SUS, 100F
(ASTM D88} 2500 min.
Flash Point, CUC, F
(ASTM D92) 390 min.
The use of an extender oil shall not exceed 7 percent by weight.
The asphait cement and the extender cil shall -e combined to form

a material that is chemically compatible with the rubber.



917.05.05 DESIGN MIX. The bituminous pavement mixture shall be

a surface course meeting the following gradation reguirements:

Sieve Size Percent Passing

3/4 in. 100

1/2 in. B6 - 99
3/8 in. 70 - 94
No. 4 . 35 -~ 68
No. 8 24 - 52
No. 16 16 - 36
No. 30 10 - 26
No. 50 7 - 18
No.200 2 -9

A laboratory study shall be conducted by the Contractor in
accordance with AASHTO T245 and as modified by MSMT 405.
The following criteria shall be used in the selection of an
appropriate asphalt-rubber binder content:

Marshall Test Requirements

Mix Designaticn SC-R

Stability, min, 1lb. 1,500
Flow, 0.01 in. g8 - 20
Voids, Mineral Agg. % min. 16
Voids, Total Mix, % 3 -5
Compaction Blows Used 75
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917.05.06 MIX DESIGN APPROVAL. The requirements shall be the
same as Section 917.01.04 and the following:

1. Source and proportion of rubber.

2. Source and proportiom of extender oil, if required.

3. Certification, showing actual test results, of speci-
fication compliance for all materials to be used in
the work.

917.05.07 HEAT STABLE ANTISTRIPPING ADDITIVE. The requirements

shall be the same as Section 917.01.05.

917.05.08 PLANT CONTROL: The requirements shall be the same as
Section 917.02.06 and the following:

1. The temperature of the asphalt cement and, if required,
extender oil shall be between 350-40C F at the time the
rubber is blended.

2. The asphalt cement and rubber shall be properly
proportioned and thoroughly blended in a suitable
mechanical mixing tank. The method and equipment for
blending shall be accessible so that the Engineer can
readily determine the percentages by weight for each
material being incorporated into the mixture.

3. After the asphalt cement and rubber :ave been intro-
duced into the mixing tank, the materials shall be
mixed continiously for a minimum of 45 minutes at a

temperature between 325-400 F.



The contractor may use an agitated storage tank to
store the asphalt-rubber blend provided that the
material is kept between 325-375 F during the reaction
period.

The asphalt-rubber mixture after reaching the desired
consistency shall not be held at temperatures over

325 F for more that 4 hours.

The asphalt-rubber mixture shall not be applied or used
as a binder after it has been retained at or above the
mix temperature for more than 48 hours.

When a delay occurs in binder use after its full
reaction, the asphalt-rubber shall be allowed to <cool.
The asphalt-rubber shall be reheated slowly

just prior to use to a temperature between 325 and

375 F, and shall also be thoroughly rcixed before
pumping and metering into the hot plant for combinaticn
with the aggregate. The viscosity of the asphalt-
rubb;r chall be checked by the Contractor. If the
viscosity is out of the range specified, the asphalt-
rubber shall be adjusted by the addition of additional
asphalt cement or granulated rubber to produce a

material with the appropriate viscosity.



917.05.09 HAULING UNIT. Hauling units shall meet the
requirements of subsection 915.02.14 and the following:

Truck beds should not be oiled or treated with diesel oil. If
necessary, a spray application of a scapy solution or a silicone

emulsion should be used.

917.05.10 COMPACTION. Steel wheel rollers shall be used for the
breakdown and finish rolling. They shall be equiped with a
watering or socapy watering system that prevents the picking up of
the hot mixed materials by the roller faces.

The mixture shall be between 265-300 F during initial breakdown

compaction. Normal rolling patterns shall be applied.

917.05.11 DENSITY REQUIREMENTS. Density Requirements shall be

the same as Section 401.03.09.

917.05.12 METHOD OF MEASUREMENT. This item will be measured on
the basis of the weight of the combined mixture furnished,
completed and accepted.

The quantity of bituminous material for tack coat will not be

measured.

917.05.13 BASIS OF PAYMENT. Basis of payment shall be the same

as Section 401.05.



- Non-sagging consistoncy.
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ASPHALTIC CONCRETE, TYPE "HMR"

Description

The Asphaltic Concrete, Type “"IMR", composition will include the
incorporation of rescted asphalt-rubber binder in the mixture. The volumes of
ingredients in the mixture shall be in accordance with the recommendation of
the supplier of the reacted asphalt-rubbar binder.

The department will conduct a pre-bid conference in the Department's Central
Nandquarters auditorium on June 7, 1990, beginning at 10:00 a.m. to allow
contractors to obtain specific information relative to the use of reacted
_asphalt-rubber binder. Representatives of suppliers will be available to advise
the contractors of specialized equipment that will be required and to provide any
technical manuals. The representative will also relats any personal knowledge
that has been obtained from experience on previous work of this nature.

A representative of the supplier will be available on the project site during
the erection of the asphalt plant, duripg the initial production of the materials,

and on call if the contractor desires technical assistance during production
operations. ’

Requirements

Asphnltic Concrete, Type "HMR", shall conform to the requirements of Section
1007 in the Standard Specifications, as amended herein.

Mineral Aggregaté For Asphaltic Concrete

n. The combined mineral aggregats for Asphaltic Concrete, Type “KMR", shall
be composed of crushed sand gpravel and crushed rock aggregates and mineral filler,

If needed. The combined aggregate shall contain not less than 70 percent crushed
rock.

b. The gradation of the crushed rock shall be such that, in combination with
Mineral Aggregate No. 3-A (Crushed Sand Grédvel), and mineral filler, if needed, &

job mix formulas meeting the target value requirements shown below can be
established.
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RANGE FOR TARGET VALUES

Sicve Size Percent Retained
3/8 inch 40 + 10
No. 50 92 + &
« No. 200 96 + 2

# This requirement is based on a specific gravity range of 2.35 to 2.75 for the
material passing the No. 200 sieve. For specific gravities putside these
limits, the range may be adjusted by the Materials and Tests Engineer to
maintain an equivalent volume of material passing the No. 200 sieve.

c. 1n addition to the above requirements, the gradation of the combined
mineral aggregate proposed for use shall have zero rotsntion on the l-inch sieve,
not more than 15 percent on the 3/4-inch sieve, 631 7 on the No. 4 sieve and
B0 £ 6 on the No. 10 sieve.

Asphalt-Rubber Binder

For bidding purposes the asphalt-rubber binder content is established at 8.1%
by weight of total aggregate for densed-graded mixtures.

The asphalt-rubber binder shall be a uniform mixture of compatible paving
grade asphalt cement, granulated reclaimed vulcanized rubber, and if required by
the mixture design, liquid anti-strip agent. The asphalt-rubber binder shall meet
the following physical parsmeters when reacted at 350 degrees fahrenheit % 10
degrees fahrenheit for 60 minutes.

Test Requirements
Viscosity Haake, 350 degrees F, 1500-4000 CP
Cone Penetration 77 degrees F. ASTM D1191 Per job mix

Softening Point 135-200 degrees F. ASTM D36 Per job mix

Resilience 77 degrees F. ASTM D3407 15% Min.

Granulated Reclaimed Vulcanized Rubber

The rubber used shall be produced primarily from the processing of automobile
and truck tires. Final grinding of the rubber shall be accomplished with ambient
temperature processes only. The use of ground rubber from multiple sources is
acceptable provided the overall blend of rubber meets the gradation requirements.
The gradation of the rubber when tested in accordance with ASTM C136 using
approximately 50 grams shall be in accordance with the following table:

Sieve Size Percent Retained
Min. Max.
No. 10 ¢ 5
No. 16 0 2
No. 30 90 100
No. 50 98 100
No. 200 100 --
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Gradation of rubber shall be determined by compatibility and reaction
characteristics required in the job mix formula.

Specific gravity of the rubber shall be 1,15 % 0.05 and shall be free from
faric, wire, or other contaminating materials. However, up to four percent

calcium carbonate may be included to prevent the particles of rubber from sticking
together. .

The rubber shall be dry so as to be freoe flowing and not produce foaming when
blended with hot asphalt cement. Particle maximum length shall not exceed six
times its minimum dimension.

-

Packaging

The ground rubber shall be supplied in moisture resistant disposable bags
which weigh 50 * 2 1bs. The bags shall be palletized into units each containing
50 bags to provide net pallet weights of 2500 & 100 1bs. Glue shall be placed
betwecen layers of bags to increase the unit stability during shipment. Palletized
units shall be double wrapped with U.V. resistant stretch wrap.

Certification

The manufacturer shall ship with the rubber, certificates of compliance which
certify that all requirements of these specifications are complied with for each
production lot number of shipment.

Asphalt-Rubber Blend Design

The mixture design shall be performed by the asphalt-rubber supplier. The
proportion of granulated rubber shall be between 17 and 25 percent by weight of
the total mixture.

The asphalt-rubber supplier shall supply to the engineer a mix formulation at
least 10 days before pavement construction is scheduled to begin. The mix formuls
shall consist of the following information: ‘

1, Aggregate
Source
Gradation
Blend percentages
Mixture gradation

AT

2. Asphalt-Rubber
Source and grade of asphalt cement
Source and grade of crumb rubber
Crumb rubber percentage for the Asphalt Rubber Binder
Temperature when added to aggregate

3. Asphalt-Rubber binder content
4, Mix temperature
5. Placement temperature

6. Density requirement
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Asphalt-Rubber Mixing end Production Equipment

All equipment utilized in production and proportioning of the asphalt-rubber
binder shall be described as follows:

1. An asphalt heating tank with a hot oil heat transfer system or retort
heating system,capable of heating asphalt ccment to the necessary temperature for
blending with the granulated rubber. This unit shall be capable of heating a
minimum of 3,000 gallons of asphalt cement.

2.  An asphalt-rubber mechanical blender with a two stage continuous mixing
process capable of producing a homogeneous mixture of asphalt cement and
granulanted rubber, at the mix design specified ratios, as directed by the
engineer. This unit shall be equipped with a granulated rubber feed system
capable of supplying the asphalt cement feed system as not to interrupt the
continuity of the blending process. A separate asphalt cement feed pump and
finished product pump are required. This unit shall have both an asphalt cement
totalizing meter in gallons and a flow rate meter in gallons per minute.

3. An asphalt-rubber storage tank equipped with a heating system to
maintain the proper temparature for pumping and adding of the binder to the
apgregate and an internal mixing unit within the storsge vessel capable of
maintaining a proper mixture of asphalt cement and granulated rubber.

4, An asphalt-rubber supply system equipped with a pump and metering device
capable of adding the binder by volume to the aggregate at the percentage required
by the job-mix formula.

Asphalt-Rubber Mixing and Reacting Procedura

1. Asphalt Cement Temperature

Paragraphs 3.a. and 3.b. of Subsection 1007.08 in the Standard Specifications
are void.

The temperature of the asphalt cement shall be between 350 and 400 degrees F.
at the addition of the granulated rubber.

2. Blending and Reacting

The asphalt and granulated rubber shall be combined and mixed together in a
blender unit, pumped into the agitated storage tamk, and then reacted for &
minimum of 45 minutes from the time the granulated rubber is added to the asphalt
cement. Temperature of the asphalterubber mixtures shall be maintained between 325
and 375 degrees F. during the reaction period.

3. Transfer

After the material has reacted, the usphalt-rubber shall be metered into the
mixing chamber of the asphalt concrete production plant at the percentage required
by the job-mix formula.
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4. Delays

Wwhen a delay occurs in binder use after its full reaction, the asphalt-rubber
shall be allowed to cool. The asphalt-rubber shall be reheated slowly just prior
to use to a8 temperature between 325 and 375 degrees F., and shall also be
thoroughly mixed before pumping and metering into the hot plant for combination
with the aggregate. The viscosity of the asphalt-rubber shall be checked by
the asphalt-rubber supplier. If the viscosity is out of the range specified in
Section 3 of this specification, the asphalt-rubber shall be adjusted by the
addition of additional asphalt cement or granulated rubber to produce a material
with the appropriate viscosity.

Compaction Equipment

Paragroph 2. of Subsection 507.08 in the Standard Specifications is voided
and superseded by the following: :

A minimum of two self-propelled two-axle steel-wheel rollers shall be
furnished for each spreader and finisher. Rollers shall have & maximum weight of
12 tons.

Asphalt Content in Asphaltic Concrete

Testing of asphalt content in Subsection 1007.04 and Subsection 1007.05 in
the Standard Spacifications is void.

Method of Measurement

Asphaltic Concrete, Type "HMR", shall be measured in accordance with the
Standard Specifications.

Asphalt-Rubber Binder for use in the Asphaltic Concrete shall be measured by
"rank-stabs” at the end of each day of operation, or as directed by the engineer.
The "tank-stabs" will then be converted to tons based on specific gravity of the
material.

Basis of Payment

Asphaltic Concrete Type, "HMR" will be paid for in accordance with the
Standard Specifications.

Asphalt-Rubber Binder which is measured herein shall be paid for at the
contract unit price per ton for the item "Asphalt-Rubber Binder For Asphaltic
Concrete". This shall be full compensation for furnishing the asphalt cement,
granulated reclaimed vulcanized rubber, anti-strip agent, delivering, hauling,
storing, heating and for all labor, equipment, tools and incidentals necessary to
complete the work. : '

ASPHALT-RUBBER STRESS ABSORBING MEMBRANE INTERLAYER

1. Scope

This specification covers the material, equipment and construction procedures
for a Stress Absorbing Membrane.
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2. Prequalification of a New Asphalt-Rubber Material

Prequalification of a new asphalt-«rubber materjal or applicator may be
requested at any time. Prequalification will be based on three controlled field
applications evaluated after three years performance under traffic. New
asphalt-rubber material that has been evaluated and prequalified by an agency
recognized natJjonally may be prequalified by that agency upon disclosure of
suitable evidence of successful performance. Notwithstanding other agency
prequalification, the state rescrves the right to withhold prequalification
pending the performance evaluation of local controlled field applications.

3. Materials

3a. Asphalt

The grade of asphalt cement for the asphalt-rubber mixture shall be AC-5 or
AC-10 which will comply with the requirements of AASHTO-M226. The grade selected
shall be based on laboratory testing by the asphalt-rubber supplier, to insure
compatibility with the granulated reclaimed rubber.

If indicated necessary by laboratory testing, an approved anti-stripping
additive may be added to the asphalt cement up to 1.0 percent by weight of
asphalt.

3b. Granulated Reclaimed rubber

The granulated reclaimed rubber used shall be produced primarily from the
processing of automobile and truck tires. Thas rubber shall be produced by ambient
temperature grinding processes only.

The gradation of the granulated reclaimed rubber when tested in accordance

with ASTM C-136 and using a 50 gram * 1 gram sample, shall meet the following
requirements:

Sieve Size Percent Retained
Min Max
No. 8 ' 0 0
No. 10 [+ 5
No. 30 90 100
No. 50 95 100

The use of rubber from multiple sources is acceptable provided that the
overall blend of rubber meets the gradation requirements.

The individual granulated rubber particles, irrespective of diameter, shall
not be greater in length than 3/16 inch (5mm).

The granulated rubber shall have a specific gravity of 1.15 +/- 0.05 and
shall be free of loose fabric, wire and other contaminants except that up to &
percent (by weight of rubber) calcium carbonate or talc may be added to prevent
rubber particles from sticking together. The rubber shall be sufficiently dry so
as to be free flowing and not produce a foaming problem when blended with the hot
asphalt cement.

G-101



The granulsted reclaimed rubber shall be accepted by certification from the
rubber supplier.

dc. Diluent
The diluent shall have the following properties:

Flash Point ) 130 degrees F. Hin.
Initial Doiling Point (ASTM D-86) 340 degrees F. Min.
Dry Pint (ASTM D-86) ~ 390 to 415 degrees F.
Total Saturates B5% Min.

3d. Asphalt-Rubber .

The asphalt-rubber supplier shall furnish to the Engineer, a minimum of 10
days before the beginning of membrane placement, the.asphalt-rubber mix
formulation which shall contain the following information:

Asphalt Cement
Source of Asphalt Cement
Grade of Asphalt Cement
Percentage of Asphalt Cement by total weight of the
asphalt-rubber mixture

Granulated Reclaimed Rubber
Source of Granulated Rubber
Grade of Granulated Rubber
Percentage of Granulated Rubber by total weight of the
asphalt-rubber mixture

1f granulated rubber from more than one source is utilized, the above
information will be required for each granulated rubber used.

Diluent
Source of diluent
Grade of Diluent
Percentage of Diluent allowable by volume of the
asphalt-rubber mixture

Je. Cover Aggregate

The mineral aggregate will be tested in accordarzs with the Standard
Specifications. .

Aggregate shall ba composed of a clean and durable crushed rock or crushed
gravel produced from a uniform deposit of raw material.
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The gradation of the cover aggregate shall meet the following size
requirements:

S5ieve Size Percent Retained
MIN MAX
« 1/2 inch 0 0
3/8 inch . 0 - 30
i/4 inch 90 100
No. 8 95 100
No. 200 98 100

Note: LA Wear 40% (MAX)

Proposed aggregate samples shall be submitted to the asphalt-rubber supplier
a8 minimum of 21 days prior to application, to test for aggregate stripping
characteristics. The results shall be submitted to the Engineer.

Note: Crushed Aggregate - 75% of all material retained on the No. B sieve shall
have at least one fractured face.

4. Equipment
4a. General

The equipment used by the contractor shall include a selfpropelled rotary

power broom or mobile pickup broom for pavement cleaning and excess cover material
removal.

4b, Asphalt-Rubber Equipment

All equipment utilized in the production and application of the
asphalt-rubber shall be as destribed as follows:

4b.1. An asphalt heating tank with a hot oil heat transfer system or retort
heating system capable of heating asphalt cement to the necessary temperature for
blending with the granulated rubber. This unit shall be capable of heating a
minimum of 3,000 gallons of asphalt cement.

4b.2. An asphalt-rubber mechanical blender with a two stage continuous
mixing process capable of producing a homogenous mixture of asphalt cement and
granulated rubber, at the mix design specified ratios, as directed by the
engineer. This unit shall be equipped with a granulated rubber feed system
capable of supplying the asphalt cement feed system as not to interrupt the
continuity of the blending process. A separate asphalt cement feed pump and
finished product pump are required. This unit shall have both an asphalt cement
totalizing meter in gallons and a flow rate meter in gallons per minute.

4b.3. A truck or trailer mounted self-powered distributor truck equipped
with a retort heating unit, and an internal mixing device capable of maintaining a
uniform mixture of asphalt cement and granulated rubber. It shall be equipped
with a full circulating spreader bar and a pumping system capable of applying
asphalt-rubber material within +/- .05 gallons per square yard tolerance of the
specified application rate and must give a uniform covering of the surface to be
treated. The distributor shall have a boot board on the rear of the vehicle and a
bootman shall accompany the distributor. The bootman shall ride in a position so-
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that all spray bar tips are in full view and readily accessible for unplugging if
a plugged tip should occur. The distributor shall also include n tachometer,
pressure gauge, volume measuring device and a thermometer.

4Lc. Cover Material Spreader

The cover, material (chip) spreader shall be a self-propelled machine with an
aggregate receiving hopper in the rear, belt conveyors to carry the aggregate to
the front, and a spreading hopper equipped with a full-width distribution auger
and spread roll. The spreader shall be in good mechanical condition and be
capable of applying the cover material uniformly across the spread at the
specified rate,

-

4d. Rolling Equipment

A minimum of three operational self-propelled pneumatic-tired rollers shall
be used for the required rolling of the cover material. The pneumatic-tired
rollers shall carry a minimum loading of 3,000 pounds on each wheel and a minimum
air pressure of 100 pounds per square inch in each tire.

4e. llauling Equipment

Trucks for hauling cover material shall be tailgate discharge and shall be
equipped with & device to lock onto the hitch at the rear of the cover material
spreader. Haul trucks shall also be compatible with the cover aggregate spreader
so that the dump bed will not push down on the spreader when fully raised or have

to short a bed which results in aggregate spillage while dumping into the
receiving hopper.

5. Construction

Sa. General

Immediately prior to the application of the asphalt-rubber membrane, the

surface shall be thoroughly cleaned in order to insure adequate adhesion of the
asphalt-rubber to the pavement.

5b. Asphalt-Rubber Mixing and Reaction

The percentage of granulated rubber shall be 23 percent plus or minus 3
percent by waight of total asphalt-rubber mixture, the exact granulated rubber
content shall be as determined by the mix design submitted oy the asphalt-rubber
supplier. During membrane placement the granulated rubber percentage shall not
fluctuate by more than 1 percent by weight of total asphalt-rubber mixture..

The temperature of the asphalt cement shall be between 3250 and 425 degrees F.
at the addition of the granulated rubber. The asphalt and rubber shall be
combined and mixed together in the asphalt-rubber blending unit and reacted in the
distributor for a period of time as required by the Engineer which shall be based
on laboratory testing by the asphalt-rubber supplier. The temperature of the
asphalt-rubber mixture shall be above 325 degrees F. during the reaction period.

After the reaction between asphalt cement and granulated rubber has occurred,

the viscosity of the hot asphalt-rubber mixture may be adjusted for spraying
and/or better "wetting" of the cover material by the addition of a diluent. The
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diluent shnll comply with the requirements noted carlier and shall not exceed 7.5
percent by volume of the hot asphalt-rubber mixture,

When a job delay occurs after full reaction, the asphalt-rubber may be
allowed to cool. The asphalt-rubber shall be relieated slowly just prior to
application but not to a temperature exceeding 350 degrces F. An additional
quantity of di}juent not exceeding 3 percent by volume of the hot asphalt-rubber
mixture may be added after recheating.

Sc. Application of Asphalt-Rubber Material

Placement of the asphalt-rubber membrane shall be made only under the
following conditions. i

1. The pavement surface temperature shall be 45 degrees F. and rising.

2. The pavement surface is clean and absolutely dry.

3. The wind conditions are not excessive.

4. All construction equipment such as asphalt-rubber distributor, cover
material spreader, haul trucks with cover material, and rollers are in
position and ready to commence membrane placement operations.

5. Rain is not imminent.

The asphalt-rubber mixture shall be applied to a temperature of 290 degrees
to 340 degrees F. at a rate of 0.65 +/-.05 GAL/SY. Transverse joints shall be
constructed by placing building paper across and over the end of the previous
asphalt~rubber application. Once the spraying has progressed beyond the paper,
the paper shall be removed immediately and disposed of as directed by the
Engineer. All longitudinal joints shall not exceed a four-inch overlap.

5d. Application of Cover Material

The cover material shall be surface drf at the time of application to the
asphalt-rubber to optimize adhesion characteristics.

Cover material shall be applied immediately to the asphalt-rubber after
spreading. Crushed aggregate shall be applied at the rate of 30 to 36 1b/S.Y.

Selection of the actual application rate shall be performed by the Engineer
at the time of placement, based on visual inspection of the trial rates.

S5e. lXolling

At least three operational pneumatic-tired rollers complying with the
requirements as mentioned shall be provided to accomplish the required embedment
of the cover material. As some project locations or where production rates
dictate, fewer rollers may be utilized as directed by the Engineer. At no time
shall there be less than two operational pneumatic-tired rollers on a project.

Sufficient rollers shall be used for the initial rolling to cover the width
of the aggregate spread with one pass. The first pass shall be made immediately
behind the cover material spreader, and if the spreading is stopped for an
extended period, the cover material spreader shall be moved ahead or off the side
so that all cover material may be immediately rolled. Four complete passes with
rollers shall be made with all rolling completed within one hour after the
application of the cover material.
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sf. Traffic Control

Except when it is necessary that hauling equipment must travel on the newly
applied membrane, traffic of all types shall be kept off the membrane until it has
had time to set properly. The speed of all heuling equipment shall not excend 15
miles per hour when traveling over a membrane which is not adequately set. The
minimum traffig-frec period shall not be less than one hour. All traffic control
shall be the responsibility of the contractor.

5g. Removing Loose Cover Material

Sweeping can begin a minimum of one hour after membrane placement.

Method of Measurement
Asphalt-Rubber Binder shall be measured in gallons.

All mineral aggregate for stress absorbing membrane will be measured by the
cubic yard, at the point of delivery at which point the contractor will be
required to strike off the materials to uniform heights even with the tops of the
boxes of the vehicles. Final acceptance shall be based on approved material, in
place and accepted by the engineer.

Basis of Payment

Asphalt-Rubber binder which is appliad shall be paid for at the contract unit
price per gallon for the item "Asphalt-Rubber Binder, Applied”. This price shall
be full compensation for furnishing, heating, delivering, hauling, and storing all
asphalt-rubber binder; for applying the asphalt-rubber binder to the road; and for
all labor, equipment, tools and incidentals necessary to complete the work.

Mineral aggregate which have been accepted by the engineer and applied for
the stress absorbing membrane, measured as herein provided, shall be paid for at
the contract unit price per cubic yard for the item, "Mineral Aggregate for
Asphalt-Rubber Membrane”. This price shall be full compensation for furnishing,
measuring and hauling, sweeping, distributing, rolling the cover material, and
maintaining the cover coat as herein provided, and for all equipment, labor, tcols
and incidentals necessary to complete the work. '

PROPOSAL GUARANTY
(A-23-1085)

As an evidence of good faith in submitting a proposal for this work or for
any portion thereof as provided in the proposal form, the bidder must file with
his proposal a bid bond, which must be executed on the Department of Roads' Bid
Bond form, in the amount of 5 percent of the amount bid for any group of items or
collection of groups for which the bid is submitted.

w ke h k h
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STATE OF NEBRASKA
DEPARTMENT OF ROADS

ADDENDUM NO. 1
TO THE SPECTAL PROVISIONS
FOR
s STATE
PROJECT NO. F=4-5(1001)

The Special Provisons are amended as follows:
SPECIAL PROSECUTION AND PROGRESS

The provision under the heading of "Special Prosecution and Progress,"
included on Page No. 6 of the special provisions, is amended to imclude the
following: - .

The contractor for the Group 9 work included this proposal may perform work
under the item "Concrete Pavement, Class 'PR' Pavement Repair" prior to the
tentative beginning date included in this proposal without the assessment of
working days against the contract time allowance.

% ok ok kW

The gradation chart for the reclaimed vulcanized rubber on the bottom of Page
No. 49, in the special provisions is void and superseded by the following:

Seive Size Percent Retained
Min, Max.
No. 10 - 0
No. 30 0 30
No. 50 A 60 90
No. 200 95 100
L I Y

The special provision under the subheading "Compaction Equipment" on Project
No. 52 is void and superseded by the following:

Paragraph 2 of Subsection 507.08 in the Standard Specifications is void and
superseded by the following:

A minimum of four self-propell:d, two-axle, steel wheel rollers shall be
furnished and used for each finishing machine. 7Two of the four shall be vibratory
types having separate controls for energy and propulsion.

Rollers shall have a maximum weight of 12 tons.

* * kR *
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Addendum Neo. 1
Project No. F-4-5(1001)
Page 2

L)

The special provision under the subheading "Method of Measurement" on page
No. 58 is void and superseded by the following:

Mothod of Measurement

Asphalt-Rubber Binder shall be measured in gallons.

All Mineral aggregate for stress absorbing membrane will be measured by the
cubic yard, at the point of delivery at which point the contractor will be
required to strike off the material to a uniform level in the vehicle. Final
acceptance shall be based on approved material, in place and accepted by the

engineer,

DEPARTHMENT OF ROADS

'/W
. . C. Strobe

Director-State Engineer
Issued: June 11, 1990
GCS5:V5/DOC/A
NOTICE: Only the contractors issued bidding proposals receive this addendum and

responsibility for notifying any potential subcontractors or suppliers remains
with the contractor.
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August 26, 1985

Revised September 26, 1985
Revised November 19, 1985
Revised July 25, 1986
Revised November 13, 1986

NEV MEXICO STATE HIGHWAY AND TRANSPORTATION DEPARTMENT
SPECIAL PROVISIONS
FOR
IN-SITU COLD RECYCLING OF BITUMINOUS MATERIAL
SECTION 405-A

All applicable provisions of the New Mexico State Highway amd Transpor-
tation Department’s Standard Specifications for Road and Bridge Con-
struction shall apply in addition to the following:

1. DESCRIPTION.

1.1 This work shall consist of pulverizing the existing bituminous
surfacing, to the depth shown on the plans, to provide the nominal
thickness 1ift shown on the plans, of recycled bituminous base course
throughout the width shown on the plans, mixing an enulsified binder
agent and vater (if required) with the pulverized bituminous surfacing,
then spreading and compacting said mixture as shown on the plans and as
provided herein unless othervise directed by the Project Manager.

The Contractor shall furnish all equipment, tools, labor, all
materials (except the pulverized bituminous material), and any other
appurtenances necessary to complete the work.

2. MATERIALS.

2.1 The emulsified binder agent shall be High Float Emulsion of the
type shown on the plans with the option, by the Department, to change
one grade, at no increase in price. Any change in grade of binder
agent shall be made only with the concurrence of the Central Labora-
tory. The High Float Emulsion shall meet the requirements of Section
402 - BITUMINOUS MATERIALS of the Standard Specifications.

2.2 The Cold Recycled Material shall meet the following gradation
requirements:

ATy

Sieve Size X Passing
1 1/4" 100
1" 90-100
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Special Provisions for In-Situ
Cold Recycling of Bituminous
Material - Section 405-A
Revised November 13, 1986

2.3 The Sealing Emulsion shall be High Float Emulsion (diluted) CSS5-1 h
or other approved equal.

3. CONSTRUCTION REQUIREMENTS.

3.1 The existing bituminous surfacing shall be cold recycled in a

manner that does not disturb the underlying material in the existing
roadwvay.

3.2 Prior to initiating any recycling operations or other inherent
vork, the Contractor shall clear, grub and remove all vegetation and
debris within the width of pavement to be recycled. Disposal of said
vegetation and debris shall be as directed by the Project Manager.

3.3 Recycled operations ghall not be performed when the atmospheric
temperature is below 50 degrees F. and/or vwhen the chill factor is
belov 35 degrees F., (chill factor shall be determined as per
Subsection 401.31 General., part (a) Veather Limitations of the
Standard Specifications, or when the weather is foggy or rainy or when
veather conditions are suech that in the Judgment of the Project
Manager, proper mixing, spreading and compacting of the recycled
material cannot be accomplished.

3.4 Vhen commencing recycling operations, the emulsified binder agent
shall be applied to the pulverized bituminous material at the initial
design rate determined by the Materials Laboratory Bureau based on
samples submitted at the time of construction. The exact application
rate of the emulsified binder agent will be determined and varied by
the Project Manager as required by existing pavement conditions. An
allovable tolerance of plus or minus 0.2 percent of the initial design
rate or Project Manager directed rate of application shall be main-
tained at all times.

The Contractor may add water to the pulverized material to
facilitate uniform mixing with the emulsified binder agent. Water may
be added prior to or concurrently with the emulsified binder agent.

In the event segregation occurs behind the paver, the Project
Manager may require that the forward speed of the milling operation be
reduced and/or that the amount of material going through the crusher be
increased and the crusher adjusted to produce more fines. The Con-
tractor may be required to make other changes in his equipment and/or
operations, as necessary to obtain a satisfactory end-product.

3.5 The Contractor shall demonstrate his ability to obtain a minimum
density of 96 percent of a laboratory specimen prepared in accordance
with AASHTO T-245 (50 blows). The Project Manager may require a
redemonstration of rolling capabilities when a change in the recycled
materials is observed, whenever a change in rolling equipment is made
or 1if densities are not being obtained with the rolling pattern being
used.

After the recycled material has been spread and compacted, NO
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Special Provisions for In-Situ
Cold Recycling of Bitwmimous
Material - Section 405-A
Reviged November 13, 1986

TRAFFIC (this includes Contractor’s -equipment) shall be permitted on
the completed recycled bituminous base for at 1least two hours. The
area may then be opened to all traffic and shall be allowed to cure
such that the molsture content is teduced 10 1% or less, by total
wveight of mix, before placing hot bituminous concrete surfacing.

After the moisture content of the recycled materisl is 1% or less,
the Contractor may, with the toncurrence of the Project Hanager elect
to seal the surface with emulsion at an approximate tate of 0.05 to
0.10 gallon per square yard. 3%aid emulsion, if used, will be paid for
under the item sealing emulsion.

Any damage to the completed recycled bituminous bmse shall be
repaired by the Contractor, as directed by the Project Manmger prior to
placing any het bituminous surfacing. Said repair(s) shall be made at
no additional cost to the New Mexico State Highway and Transportation
Department.

Any fillet of fine, pulverized material which forms adjacent to a
vertical face shall be removed prior to spreading the recycled mix,
except that such fillet adjacent to ®&xisting pavement which will be
removed by overlapping during s subsequent milling operation need not
be removed.

4. EQUIPMENT.

4.1 The ‘Contractor shall furnish a self-propelled machine capable of
pulverizing in-situ dbituminous wmaterials to ‘the depth shown on the
plans, in ome pass. Said machine shall have a minimum rotor cutting
wvidth of twelve feet, standard automatic depth controls and maintain a
constant <cutting depth. Said machine 'shall also incorporate screening
and crushing capabilities to reduce or remowe oversize particles prior
to mixing with emulsion. Oversize particles shall be reduced to size
by crushing, however, the Contractor may, with vconcurrence of the
Project Manager, waste oversize particles prior to adding emulsion.

The emulsified agent shall be applied through a separate mixing
machine capable of mixing the pulverized bituminous material and the
emulsified binder agent to a homogeneous mixture and placing the
mixture in a windrow. The method of depositing the mixed material in a
windrow shall be such that segregation does not occur.

A positive displacement pump, capable of accurately metering the
required quantity of emulsified binder agent, down to a rate of 4
gal./min., 1into the pulverized bituminous material, shall be used.
Said pump shall be equipped with a positive interlock system which will
permit addition of the emulsified binder agent only when the pulverized
bituminous material is present in the mixing chamber and will
automatically shut off when the material is not in the mixing chamber.

Each mixing machine shall be equipped with a meter capable of

registering the rate of flowv and total delivery of the emulsified
binder agent introduced into the mixture.
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4.2 Placing of the recycled bituminous base course shall be
accomplished with a self-propelled bituminous paver meeting the
requirements of Subsection 401.32 Equipment Part 3. Bituminous Pavers.,
except that heating of the screed will not be permitted. The
bituminous recycled material shall be spread in one continuous pass,
without segregation, to the lines and grades established by the Project
Manager.

When a pick-up machine is used to feed the windrow into the paver
hopper, the pick-up machine shall be capable of picking up the entire
vindrov to the underlying materials.

4.3 Rollers shall meet the requirements of Subsection 401.32
EQUIPMENT., Part 4. Rollers. The number, weight, and type of rollers
shall be sufficient to obtain the required compaction while the mixture
is in a workable condition except that the pneumatic roller(s) shall be
30 ton minimum weight.

Initial rolling shall be performed with the pneumatic roller(s) and
continued until no displacement is discerned or until the pneumatic
rollers have walked out. Final rolling to eliminate pneumatic tire
marks and achieve density shall be done by steel wheel roller(s),
either 1in static or vibratory mode, as required, to achieve required
density.

Rolling shall be performed in accordance with paragraph 3, Section
401.35 Compaction, of the 1984 Standard Specifications.

Rollers shall not be started or stopped on uncompacted recycled
material. Rolling shall be established so that starting and stopping
will be on previously compacted recycled material or on existing PMBP.

Any type of rolling that results in cracking, movement or other
types of pavement distress shall be discontinued until such time as the
problem can be resolved. Discontinuation and commencement of rolling
operations shall be at the sole discretion of the Project Manager.

5. METHOD OF MEASUREMENT.

3.1 In-Situ Cold Recycling of Bituminous Material shall be measured by
the Square Yard.

Water will not be measured and paid for separately but shall be
included in the In-Situ Cold Recycling of Bituminous Material work.

The High Float Emulsion of the type shown on the plans will be
measured by the Ton.

The Sealing Emulsion will be measured by the Ton.
6. BASIS OF PAYMENT.
The accepted quantity of In-Situ Cold Recycling of Bituminous

Material will be paid for at the contract unit price per Square Yard
G-1.4



Special Provisions for In-Situ
Cold Recycling of Bituminous
Material - Section 405-A
Revised November 13, 1986

complete and in place.

The accepted quantity of High Float Bmulsion of the type shown on
the plans will be paid for at the contract unit price per Ton complete
and in place.

The accepted quantity of Sealing Emulsion will be paid for at the
contract unit price per Ton complete and in place.

Payment will be made under:

PAY ITEM PAY UNIT

In-Situ Cold Recycling of Bituminous Material. .Square Yard
High Float Emulsion , . . . . . .., . ... . .Ton
Sealing Emulsion . . . . . . . . . .. .. . . .Ten
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Project No. 618

ITEM 448 - ASPHALT CONCRETE WIiTH GRV RUBBER
The requirements of 448 shall apply; deviations from these are as follows:

The bituminous material shall be a reacted mixiure of asphalt cement and granulated reclaimed vulcanized tire
rubber (GRV RAubber). No reclaimed pavement shall be used.

The maximum flow {0.01) inch for the JMF shall not exceed 22.

Pneumalic tire rollers shall not be usad.

MATERIALS

Asphalt Cement. The asphait cement used shall meet the requirements ot 702.01.

Extender Qil. An exiender «il may be added, if necessary, to meet the physical requiremenis of the
asphait cement - GRV Rubber binder. Extender oil shall be a resinous, high flash point, aromatic
hydrocarbon meeting the following test requirements;

Property

Viscosity, SSU), at 100F
Fiash Pgint, COC, F
Molecular Analysis:

Asphailtenes, percent by weight
Aromatics, percent by weight

ASTM Test
Limits Method
2500 Min. D88
390 Min. D92
0.1 Max. D2007
55.0 Min,  D2007

A letter of certitication stating the extender il complies with the specification requirements shall be furnished

wilh each shipment,

GRV Rubber. The gradation of the GRV Rubber when tested in accordance with ASTM C136 shall be

within the following limits:
Sieve Size

No, 10

No. 16

No. 30

No. 50

No. 200

Percent Passing

The GRV Rubber shall have the following properties:

Property
Specific gravity

Fiber content (1), percent by weight
Moisture content, percent by weight
Mineral contaminants(2), percent by weight
Metal contaminants (3)

100

98 - 100

70 - 100

10 - 40

0-5
Tolerance
1.10 - 1.20
0.1 min.
0.75 min.
0.25 max.
non visible

(1) Fiber content shall be determined by weighing the fiber agglomerations which are formed
during the gradation test procedure. Rubber particles shall be removed from the fiber

agglomerations by weighing.

{2) The mineral contaminant amount shall be determined alter water separating a 50 gram
rubber sample in an one-liter heaker filled with water.
{3) The rubbor shalt contain no visibie metal particles as indicted by thoroughly stirring of a 50

gram sample with a magnet.

The manutacturer of the GRV Rubber shall furnish certified test data o the Laboratory that their GRV Rubber

meets the above specification requirements.

G-114



14

Project No. 618

The GRV Rubber shall be supplied in maisture resistant disposable bags and the bags shall be double wrapped
with ultraviolet resistant stretch wrap during shipment. A letter of certification stating that the materia) complies with
specification requirements shall be furnished with each shipment.

BINDER

The design of the asphall cement - GRYV Rubber binder (Binder) shall be performed by the Binder supplier. The
proportion of GRV Rubber shall be 186 to 20 percent by total weight of the Binder. The Binder shall meet the
following properties when reacted at 340 - 360F for 60 minutes:

ASTM Test
Property Limits Method
Apparent Viscosity, 347F, 1000-4000 D2663
Spindie 3, 12 RPM; cps
Penetration, 77F, 100g, 5 sec. 50 - 100 Ds
0.10 mm.
Penetration, 39.2F, 200 g. 60 sec. 25 Min. D5
0.10 mm.
Softening Paint, OF 120 Min. D3s
Resilience, 77F, percent 10 Min. D3407
Ductility, 39.2F, 1 ¢pm, cm. 10 Min, D113
TFOT Residue, 39.2F, percent:
Penetration Retention 74 Min. D1754
Ductility Retention 50 Min. D1754

The proposed Binder mix formutation shall be submitted to the Laboratory atong with the proposed JMF lor the
asphalt concrete. The proposed Binder mix tormulation shall show the source, type or grade and percent by total
weight of the Binder for the asphalt cement, extender oil (if needed) and GRV Rubber.

BINDER BLENDING EQUIPMENT

The blender for Binder shall be mechanical and shall have & two stage continuous mixing process capable of
producing a homogenous mixture of asphati cement and GRV Rubber, at the designed ratios, as directed by the

~ The Binder storage tank shall meet the requirements of 750.0t and shall have an internal mixing unit within the
tank capable of maintaining a proper mixture of asphalt cement and GRV Rubber.

The Binder supply system shall be equipped with a pump and metering davice capable of adding the binder by
volume to the aggregate at the percentage required by the JMF.

BINDER MIXING PROCEDURE

The temperature of the asphalt cement shall be between 350 and 40CF at the time of the addition of the GRV
Rubber. The asphait cement and GRV Rubber shall be combined and mixed together in the blender and pumped
into the Binder storage tank. it then shall be agitated for a minumum of 45 minutes from the time the GRV Rubber is
added to the asphait cement to allow for proper reaction. Temperature of the Binder shall be maintained between
325 and 375F during the reaction period.

After the Binder has reacted, it shall be aliowed to cool. The Binder shail then be reheated slowly and mixed to
a temperature between 325 and 375F beafore pumping and metering into the mixing plant for asphalt concrete
production. The viscosity of the Binder shall be checked by the Binder suppiier. if the viscosity is out of th range
spacitied above, the Binder shall be adjusted by adding asphait cement or GRY Rubber to produce a material with
the appropriate viscosity,
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448

Unit
Cubic Yard

Cubic Yard

15
Project No. 618

Description

Asphalt concrete with GRV Rubber
surface Course, Type 1

Asphalt concrete with GRV Rubber,
intermediate course, Type
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301.0201
PA . ATI CLING®

DESCRIPTION: This item of work consists of the Rehabilitation of an existing
pavement structure into a provessed asphalt atabilized base {recycled base
course). The existing pavement is to be mixed with a specified depth of the ex-
isting gravel base. This mixture of pavement and grawel is to be processed, re-
shaped, rolled, compacted and fine graded to the specified oross section and/or
grades.,

The remaining gravel base and/or subgrade pay be modified to properly accommo-
date the provessed asphalt stabilized base courss. Any modifications of this
nature, if required, such as but not limited to the excavation and replacement
of unsuitable materials and trimming and fine §ading will be mccomplished under

for these wmodifications is included in the bid item of Pavement
"Rehabilitation/Recycling®, .

EQUIPMERT: The Contractor has the option to utilize whatever equipment can ef-
fectively pulverize, crush, mix and blend the recyclable materials to specifica-
tion. Furthermore, the Contractor can either choose to prooess in-place or load
and haul the recyclable materials to an off-site looation, proceas them into the
proper recycled material and return it to the Job aite.

CONSTRUCTION MEYHOD: Prior to the start of Pavement 'Rehd:ili-tation/ﬁec_ycling"
all water and gas gates are to be lowered to a minipum depth of ore foot frum
proposed finish grade. 4ll manholes and catch basin frames, grates and covers
are to be removed. The structures are to be covered with a temporary cover
which shall overhang the pavement opening by a minimum of one foot on all sides
of adequate strength to accommpdate truck and construction equipment loadings.
The voids remaining after utility gates or drainage structures are lowered are
to be filled with gravel borrow material conforming to the standard specifica-
tion, M.01.09. The existing pavement is to be soarified and mixed with gravel
from the roadway structure.

The minimum depth of existing gravel to be inocorporatel in the rehabilitation
process will be shown on the plans. This quantity will be taken from the upper-~
most portion of the base layer unless otherwise specified.

Water and calcium shall be added to ensaure optimum moisture content at the time
of compaction. They shall be applied at the rate of 0.25 1bs. of caleium chlo-
ride per gallon of water per square yard of recycled pavement area. The mixing
formula may be modified by the Engineer to compensate for temperature, humidity,
weather and/or density determinations.

Any required modifications to the rezmaining gravel base and/or subgrade such as
but not limited to cuts, fills, grade realignment and the removal of unsuitable
materials will be made before spreading the asphalt stabilized base material.
Existing utility gates, manholes and catch basins are to be adjusted to finish
grade. :

The thiclkness of the processed asphalt stabilized (recycled) base course will be
shown on the plans, graded to the 8pecified cross section, plan grades or as di-
rected by the Engineer and compacted to a uniform density of not less than 95
percent. Density measurements will be based upon AASHTO T-180 Method D.
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The restored cross section shall be thoroughly compacted to @ dense consalidated
mass by rolling with an approved roller capable of producing the specified den-
sity. The required density will be measured by a Nuclear Density Gauge.

The processed asphalt stabilized base shall be tested for smoothness and accura-
cy of grade and if any portions are foumd to lack required smoothness or accura-
cy such portions shall be rescarified, reshaped, recompacted, and otherwise
manipulated as the Engineer may direct until the required smootbness and accura-
¢y are obtained. The finished surface shall have a tolerance of 1/2~inch plus
or minus to the grades shown on the plans or as directed.

It is the responsibility of the Contractor to¢ inswue that the equip~
ment/conatruotion methods he intends to use are capable of complying with pro-
Ject specifications.

MATERIALS: The procesased asphalt stabilized base material (recycled base mate-

rial) is to meet the gradation requirements as specified below under GRADATION
n ]

GRADATION "A" GRADATION "B
SIEVE DESIGNATION § PASSING BY WEIGHT § PASSING BY WEIGHT

3" 100 100
2-1/2n 80-100 100
1=1/2% T0=-100 70-100

3/4¢ 50-85 50-95
NO. & 30-55 30-75
NO. 50 8-24 8-30
NO. 200 2-12 3-12

If additional sggregate is needed, the Contractor may be directed to add materi-
al from an outside source. Howewer, scarified pavement and gravel fines must be
crushed together and thoroughly worked and/or reworked as described herein.

Additional gravel shall conform to R. I. Standard Specification for Gravel Bor-
row M,01.09.

METHOD OF MEASUREMENT: Pavement "Rehabilitation/Recycling® will be measured for
payment by the square yard of new recycled pavement area and accepted by the En-
gineer.

BASIS OF PAYMENT: The acocepted quantities of Pavement "Rehsbilitation/Recycling®
as measured above will be paid for at the contract unit bid price per square
yard of new recycled pavement area. This unit price shall include all compensa-
tion for scarifying, mixing, pulverizing, any loading and hauling or other hand-
ling of recyclable materials as well as all other incurred costs resulting from
the Contractor's choice to process off site, spreaiing, reshaping, regrading,
rolling, compacting and fine grading as required to meet the specifications he-
rein. Additionally, the unit bid price will include all compensation for moving
the processed material to allow for modifications to the remaining gravel base
and/or aubgrade and/or the remcoval of unsuitable materials and the movement of
any surplus asphalt stabilized base material from one location to another within
the project limits or its disposal if necessary. The unit bid price shall also
include compensation for material, placement and removal of required temporary
covers over structures. This unit bid price also includes all compensation for
all labor, equipment, tocls and cther incidentals necessary to complete this
item of work.
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The following work operations and materials may be necessary to properly com-
Plete the work specified above. When required, these items will be measured and
compensated for complete, in-place and acoepted under their appropriate bid
items.

Cut and Match Asphalt Pavement.

Excavation (To modify the gravel base and/or subgrade or remove unsuitable
materials.)

Reconstruet CB "D" to CB "F"
Ad just Water Gates
Adjust Gas Gates

Gravel Borrow Sublese (To ad just the gravel base and/or subgrade or to re-
place unsuitable materials.)

Coarse or Fine Aggregate from outside sources.
Water for Compaction Control.

Calcium Chloride for pavement Rehabilitation.
Adjust ecatch basins or manholes to grade.

Trimming and find grading (To ad just the gravel base or subgrade.)
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402,9828
EUTUMINOUS PAVEMENTS (RECYCLE (PTICN)

The provisions of Section 400 - Bituminous Pavements shall apply ex-
cept that the Contractor has the option of recyeling reclaimed asphalt
pavement (RAP). RAP may be recycled in any of the following mixes or
applications:

Bituminous Concrete -~ Plant Mix Base
Bi tuminous Concrete - Modi{ied Base
Bituminous Concrete - Modified Binder

if the Contractor chooses the recycling option, the following modifi-
cations to the specification requirements shall apply:

MATERIALS: RAP shall consist of asphalt pavement recovered in confor-
mance with RIDOT specifications for "Remove and Dispose Flexible Pave-
ment and/or Remove and Dispose Flexible Pavements from Concrete", as
specified. RAP shall meet the requirements stated below in MATERIALS
BEXUIREMENTS .

COMPOSITICN. OF MIXTURES: The blend percentage of RAP shall be se-
lected within the limits shown in Table 1:

Table 1
Blant Type % Reclaimed Materinlk
MAX. MIN.
Drum Mixer 70 10
Batch 50 10

The recycled mixture of RAP, new asggregate and added asphalt cement
shall meet the requiremen:s specified in Section M.03.01 as amended,
Plant Mix Bituminous Conc "ete Pavements, for aggregate gradation, and
asphalt cement content. 7ie added asphalt cement grade shall be se-
lected as described herein.

For any bituminous mixture containing RAP, the Contractor shail formu-
late and submit to the Engineer, a Job Mix Fornula (JMF) which shall
includet

1. Gradation and asphalt content of the RAP.

2. Gradation of recycled mixture.

3. Percentage of RAP added.

4, New aggregate source{(s),

5, Total asphalt cement content (based on total mixture weight).

6. Added asphalt cement content (based on total mixture weight).

7. Grade of added asphalt cement.

8. Recycling Agent Additive (Type and Amount, optional, if
needed)
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MWAIERIALS RELXIREDENTS

Bituminoys Materials. The added asphalt cement nay be AC 20, AC
15, AC 10, AC 5, AC 2.5 or other asphalt cement grades approved by
the Engineer.

2. Becy.clﬂL.Asnha.Lt__Bmm_(BAE)_. The sggregate component of the

RAP shall meet the requirenents of Section M, Materials. The
bitumen component of the RAP shail be asphalt cement and shall pe
free of significant contents of solvents, tars or other contamj-
nating substances that will make the RAP unacceptable for recy-
cling as determined by the Engineer, The RAP shall be separated
according to specific pavement source by the Contractor unless
otherwise permitted by the Engineer. -

The Engineer will use one of the following procedures to approve
the RAP quality: . s

A. RAP obtained from a pavement which was constructed with as-
phalt cement, and aggregates that meet the current require-
ments of Section M, Aggregates, will be approved by the
Engineer.

B. If the source of the RAP or its quality is not known, the Con-
tractor shall submit to the Department at least 15 cealendar
days prior to the start of paving the following:

8) Designated use of the RAP and approximate proportions.

b) A five (5) pound (minimum) sample representing the RAP
to be incorporated into the recycled mixture.

c¢) The penetration test result (77F, 100g, Ss) of the
bituminous material recovered fran the RAP.

The Engineer will determine the acceptability of the RAP for the
designated use, Details for sampl ing and testing the RAP are
available from the Materials Section.

&cceptance Requirements: The following ere the acceptance require-

ments:
A, Certification from the Contractor stating source of RAP.
B. Analysis of RAP and its camponents by the Engineer.

: RAP from similar pavement types and sources
shall be stockpiled on a free draining base separated from other
aggregates and RAP sources and shall be free of foreign materials.
The stockpile must contain at a minimm the amount projected to be
used in five (5) days or necessary to carplete the project,

Prior to entry into the mixer, the RAP shall have a reasonably uniform
gradation from coarse to fine with 100 percent.passing 1-1/2" sieve.
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3) Becycling.Agent_Additiyes. The recycling agent additive shall be a
material that is chemically and physically compatibie with asphait ce-
ment. Recycling Agent Additive material shall be composed of selected
maitene and asphaltene fractions derived from petrolewn crude. The
additive when mixed with aged asphalt shal! restore the properties of
the aged asphalt to a level that is reasonebly consistent with the re-
quirements of current specifications for the new asphait.

BITIMINXS MIXING PLANT

1) Batch Plant. The plant shall meet all the requirements of Section
401 of the Standard Specifications with exceptions and edditions as
noted herein. It shall be modified as required to pemit reeyeling in
conformance with all local, state and federal air pollution standards.
The recycling modification shall be sueh that it provides a separate,
independent, controlled cold feed system to introduce the salvaged
bituminous pavement meterial into the weight box for autamtic
proportioning, with new (virgin) . aggregates, liquid asphalt and
additives as required. This cold feed system shall also be equipped
with a 1-1/2" scalping screen to insure that all bituminous pavement
material being recycled will be 100% passing a 1-1/2" sieve. The
recording equipment shall be capable of automatically recording the
batch weight of the salvaged bituminous pavement material aiong with
other batch components, on the required delivery tickets.

The new (virgin) aggregates shall be dried and heated to a sufficient-
ly high temperature Broduce a recycled mixture with a discharge
temperature of at least 280 F or as approved by the Engineer. The
salvaged bituminous pavement material to be recycled shall be added to
the heated aggregates in the weight box at a rate that will minimize
heat loss and provide for eff{icient plant operations. The salvaged
bituminous pavement material to be recycled shall not be preheated
prior to being added to the weight bin. The combined aggregate and
pavement material shall be mixed in the pugmill fotr approximately 20
seconds, after which the mixture shall be sprayed with the asphalt
cement and additives, as required, and mixed for approximmtely 25
seconds more. These canponents shall be proportioned and mixed so as
to fall with the limits of the approved job-mix formula.

2) Dryer-drum Plant. The turbulent mass dry-drum type plant shall
consist of a dryer with a dual entry system capable of drying, heating
and mixing new aggregate and salveged bituminous pavement material to
the temperature and gradation requirements established in the Job-Mix
Formula. It shall be capable of recycling in conformance with ell
local, state and federal air pollution standards. This type plant
shall also conform to the following specifications:

A. Aggregate Storage

1) Sufficient storege space shall be provided for  uniform
stockpiles of various sized or blended aggregate and salvaged
bituninous pavement which shall be kept separated until they
have been introduced into the cold bins that feed the drier.
A minimun of four cold feed bins shall be required.
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2) The storage yerc shall be maintained in a neet and orderly
manner and the separate stockpiles shall be readily accessible
for sampling.

Bitumen Storage

1) Tanks shall be provided for the storage of bituminous materi-
al. They shall be equipped to heat and hold the material at
the required temperature.

2) The heating shail be accompl ished by steam coils, electrieity,
or other approved means so that no flame shall be in contact
with the tank. '

3} The circulating system for the bituminous material shall be
designed to assure proper and continuous circulation during
the operating period,

4) Provisions shall be made for measuring and sampling these

Storage tanks.

Cold Feed System

1)

2)

3)

4)

The plant shall have a device at each cold bin to feed the
eggregate accurately and uniformly. No gravity type (feeders
will be permitted. Each adjustment opening shell be provided
with indicators graduated to allow proportioning. Each
aggregate feeder shall be interlocked in such a8 manner that
production is interrupted if one or more cold bin becomes
empty or the flow is obstructed.

A mineral filler bin, when required, shall be added to the
standard plant cold feed bins, and shall feed the mineral
filler at adjusteble rates’ accurately and uniformly. The
feeder shall be interlocked so that production is interrupted
if the bin becomes empty or the flow is obstructed.

The aggregate weighing equipment for all aggregates including
mineral filler shall consist of a continuous weighing device
either as it is proportioned by the individual feeders or
after all materials have been depositioned on a cammon belt.
Belt scales shall meet the requirements of N.B.S. Handbook 44
and shall be jnstalled according to the scale manufacturer's
recommendat ions.

The plant shall have an adjustable feed rate control for each
aggregate cold bin feeder, mineral filler feeder and salvaged
bituminous pavement feeder. The plant shall proportion the
total aggregate quantity to the drum mixer with sueh accuracy
and uniformity that the variation of material per interval of
time shall not exceed an amount equal to 1.5% of the total
weight of bituminous mixture per interval of time.
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An automatic aggregate swpling device shall be provided which
will divert a representative conbined aggregate sanple, in-

cluding mineral filler, into a hopper or container for the °

purpose of gradation testing. The container shall cut the
full width and depth of the aggregate flow. The sampling
point shall be after the aggregate is proportioned and prior
to its mixing with bitumen.

Bituni . L Uni

1)

2)

3)
4)

The bitumen shall be proportioned by a meter accurate to 0.1
percent. A [low switch designed to interrupt production if
the bitunen flow is discontinued shall be installed in the
delivery line between the meter and the mixer.

The asphalt delivery system shall be coupled with the aggre-
gate delivery system to sautamtically maintain the required
proportions as the aggregate (low varies. The delivery
tolerance for bitumen shal! be + 0.4 -ercent of the total
mixture weight,

The bitumen feed line shall be equipped with a thermometer,

An approved bitumen sampling valve will be provided.

i Uni

1)

2)

3)

The Plant shall include a continuous mixer unit having an
automatic burner control and capable of producing a uniform
mixture within the Job-Mix Formula Tolerances. The mixture
shall be discharged into a hot bituminous mixture holding bin
meeting the requirements of paragraph (g) Hot Bituminous
Mixture Holding Bins.

The Drun Mix Plant shall utilize a center entry system for
recycl ing purposes.

The moisture content of the mixture upon discharge from the
mixer shall not exceed 1.5% by weight and the mixture shall
have 8 minimun temperature of 260°F.

Safety Requirements

1)

2)

3)

4)

Quarded ladders shall be provided to all points where
accessibility to plant operations is required.

Accessibility to top of truck bodies shall be provided by a
platform or other suitable device, placed .in an acceptable
location near the testing laboratory, to enable the Engineer
to obtain samples and mix tenperature data.

All gears, chains, pulleys, sprockets, and other dangerous
moving parts shall be thoroughly guarded and protected.

A clear and unobstructed passage shall be maintained at all
times in and around the truck loading area.
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liog Bituminous blixture Holding Bip

1) Hot bituminous mixtures may be stored in holding bins
especially designed for that purpose. Each holding bin shall
be inspected by the Department to determine acceptame at
specific holding times. :

2) Acceptance shall be based upon the ability of the holding bin
to hold land discharge mixtures within the quality criteria

specified by the Job-Mix Formula and the R.I. Standard Speci-
fications.

Autamated Blending System

1) The "Plant” shall have an automated blending system for pro-

portioning virgin aggregate, liquid bitumen, additives as
needed, and recyclable material.

2) The blending system shall include a hardcopy strip printer;
capable of totalizing and printing at intervals quantities of

virgin aggregate, liquid bitumen, edditives as needed, and
recyclable materials.

Weigh Batcher and/or Tryck Scale

1) The "Drum Plant™ shall have a computerized scale system with a

digital printer consisting of a weigh batcher and/or truck
scale.

2) The digital recorder will automatically print the following
data on delivery tickets:

1} Date mixed.
2) Net weight of mixture in the truck.
When a truck scale is used the net weight of mixture

shall be automatically calculated by tare weighing the
truck when empty and full.
3) Time of each load.

3) The following informetion shall also be included on the
delivery slips:

a) Neme of customer.

b) Name of project and contract numbers.
c) Truck identification.

d) Type of mixtures.

e) Additives.
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RHODE ISLAND DEPARTMENT OF TRANSPORTATION
DIVISION OF PUBLIC WORKS
MATERIALS SECTION

specifications for PlusRide Asphalt

1. GENERAL

This work shall consist of furnishing and placing PlusRideTM
asphalt, a rubber modified asphalt concrete which 1is a mixture

of granulated rubber, asphalt cement and mineral aggregate, in
accordance with Section 400 of the Rhode Island Standard Speci-
fications with the exceptions as herein noted. Attention is
directed to sections 2.2, 2.3, and 2.4 of these specifications.
The aggregate gradations are coarse and gap graded, which gen-
erally requires addition of a mineral filler to meet the gradation
requirements. PlusRide asphalt is produced and placed with
standard equipment, however, a system must be provided for intro-
duction of the granulated rubber and any required mineral filler.

PlusRide asphalt is a patented process licensed by:

All Seasons Surfacing Corporation
2281 116th Avenue N.E. Suite 2
Bellevue, Washington 98004-3015
(206) 454-3830
New England contact, Ed Hamlin 401-738-2045

The Contractor is hereby advised that the following specifications
are based on a patented process. Upon award of the contract, the
contractor shall execute a License Agreement with the Licensor,
which grants use of the process in return for payment of a royalty
fee. Upon award, such license agreement shall be bound as part
of the agreement for this contract and shall become a part thereof.

2. MATERIALS

2.1 Asphalt - The grade of asphalt used for the PlusRide shall be
paving grade AC-20 which shall comply with the provisions of Rhode
Island Standard Specifications M.03.02.1.

2.2 Aggregate - Coarse and fine aggregate shall meet the requirements
of subsection M.03.02.3 of the Rhode Island Standard Specifications.
The gradation of this aggregate shall also conform to the following
master range:

Sieve Size % Passing By Weight

S/8 100

1/2 ---

3/8 60-80
1/4 30-44
#10 20-32
#30 13-25
$200 8-12
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The PlusRide asphalt mixture must be gap graded to allow sSpace

for the rubber granules. To achieve this, the amount of aggregate
passing the 1/4" sieve and retained on the No. 10 sieve may be

nc more than 12%.

2.3 Mineral Filler - The use of a mineral filler will pProbably
be necessary to meet the minus #200 sieve requirements. The
Contractor shall submit a representative sample of the mineral
filler material to the Engineer for his approval and use in
establishing the final job-mix formula.

2.4 Granulated Rubber - the granulated rubber shall be ground only
from whole passenger or truck tires. (Heavy equipment tires shall
not be used.) It shall be cubical or thread-shaped and individual
rubber particles, irrespective of diameter, shall not be greater in
length than 5/16 inch. The granulated rubber shall conform to

the following specifications:

Sieve Size Percent Passing By Weight
1/4" 100
Ne. 4 76-100
No. 10 28-42
No. 20 16-24

The rubber granulator shall furnish written certification of com-
Pliance with the foregoing specifications. In addition, each
delivery shall be sampled (not less than one sample for each 20
tons) and a dry sieve analysis performed to ensure that the rubber
granules meet gradation requirements. The sampling and test must
be completed and the rubber granules approved for use before any
of the delivery is incorporated into the PlusRide asphalt mixture.

3. COMPOSITION OF THE MIXTURE

After a representative quantity of aggregate has been produced and
not less than fifteen (15) calendar days before production of the
rubber modified bituminous mix begins, the Contractor shall submit
to the Engineer his proposed job-mix formula. Representative
samples shall then be taken of this stockpiled material and the
final job mix formula established by the Engineer, based upon
laboratory Marshall method design procedures. The mixture shall
have a percent of air voids within the range of three percent plus
Or minus one-half percent (3+i%).

The job-mix formula shall include definite single values for:

1. The percentage of agdregate passing each specified
sieve, based on the dry weight of the aggregate.

2. The percentage of bituminous material to be added,
based on the total weight of the mixture.

3. The granulated rubber percentage shall be 3.5%, based upon
the weight of total mixture.
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In addition to the aggregate sample furnished above, the Contractor
shall furnish the Engineer with one (1) gallon of the proposed
asphalt cement and ten (10) pounds of granulated rubber meeting

the requirements of this section.

Should a change in source of material be found necessary, a new
job-mix formula will be established in the same manner as described
above. All mix furnished for the project shall conform to the
approved job-mix formula within the following ranges of tolerances:

Sieve Size Tolerance Percent Passing
3/8" or 1/4" + 6

No. 10 or No. 30 + 4

No. 200 + 2

Gap Grading Percent + 4

Asphalt Percent + 0.4

Rubber Percent + 0.15%

*Not determinable by extraction testing.

The asphalt content shall be between 7.5 and 9.0 percent by weight
of the total mixture. The actual asphalt content within the
specified range shall be determined by the Marshall Method of

Mix Design.

4. BITUMINQUS MIXING PLANT

PlusRide shall be produced in a batch type bituminous mixing plant
which meets all the applicable requirements of subsection 401.03.2
of the Rhode Island Standard Specifications with the following
additions:

1) The amount of granulated rubber to be added to each batch shall
be measured by one of the following methods:

a) The amount of granulated rubber shall be determined by
weighing on springless dial scales, or by a method which -
uniformly feeds the mixer within + 0.15 percent of the
required amount.

b} Bags of granulated rubber may be used for proportioning
provided the batch size is adjusted to use whole bags
of rubber. No partial bags will be allowed.

2) If mineral filler is used, the plant shall be equipped to feed
this material into the mixer within an accuracy of 0.5%.

5. PREPARATION OF MIXTURE

The Contractor shall prepare a work plan describing his planned
procedures for mixing and placing the material. The plan shall
include such details as the method of introducing rubber granules
into the mixture, mixing times, temperatures and equipment. Mixing
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of the material will not be allowed to begin until the work plan
has been approved in writing by the engineer.

Trial batches of the job-mix will be required prior to approval
of the job-mix formula.

Standard mixing procedures as detailed in the Rhode Island Standard
Specifications shall apply except as follows:

1) The aggregates and granulated rubber shall be combined and
mixed thoroughly for 15 secondsminimum, prior to introducing
the asphalt. The asphait, aggregate and rubber granulate
shall be mixed a minimum of 40 seconds so as to achieve a
uniform distribution of all materials and coating of the
d&ggregate and granulated rubber by asphalt. The mixing
temperature shall be between 340°F and 360°F,

2) The completed mixture shall conform tc the job-mix formula
within the allowable gradation tolerances specified in Sec-
tion 3. If the aggregate gradation is within the tolerance
limits, but out of the specification limits shown in Secticon
2.2, on two (2) consecutive mixture samples, a plant and/cr
aggregate adjustment must be made to bring the gradation
within the specification limits before resuming production.

6. EQUIPMENT

The equipment requirements of the Rhode Island Standard Specifications
shall apply, except that at least two steel wheel rollers shall

be used for compaction. A 10-12 ton static or vibratory stecl

wheel roller shall be used for breakdown and an 8-10 ton tandem

static steel wheel roller shall be used for finish rolling.

Pneumatic rollers shall not be used to compact PlusRide asphalt.

7. CONSTRUCTION METHODS

The construction procedure shall conform to the requirements of
the Rhode Island Standard Specifications for constructing a
bituminous concrete pavement with the following exceptions:

1) A tack coat of asphalt emulsion type SS-1 (diluted to 50%
with water) shall be applied to the surface on which the PlusRide
is to be placed. The application rate shall be between 0.10
and 0.12 gallons per square vard.

2) The mixture must be covered while being transported. The
temperature of the mixture at the time of placement shall
be no less than 300°F. It must be Placed on an approved
clean, dry surface which has & temperature of at least 45°F.
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3) The maximum compacted l1ift thickness shall be 2 inches.
Because of the stiffness of the mix, special care should be
taken to get a good joint immediately with the paver. Where
hand placement or raking is required, it shculd be done

immediately.

4} Breakdown compaction should begin immediately behind the
paving machine. However, some delay may be required to
prevent rcller pickup. The roller drums must be kept well
watered. It may be necessary to add detergent to the water
as a wetting agent to decrease the occurrence of rollery pickup.
The compaction must be done carefully and it is important that
the finish rolling continue until the pavement has ‘ooted off
and any elastic movement can no longer be observed in the
pavement. (approximately 140°F). The target density, as a
percentage of maximum theoretical density, shall be 95 to
98% (2% to 5% air voids). The proper rolling preccedure shall
be established with a centrol strip to determine equipment
and number of coverages necessary to obtain the target density.

5)  Cold longitudinal joints should be avoided if possible. If
a cold joint does occur, the edge of the existing lift should
pe coated with a tack coat before the adjacent lift is placed.

€} All joints shall be sealed with asphalt emulsion or asphalt
cement..

5.  METHOD OF MEASUREMENT

vlusRide asphalt pavement shall be measured in accordance with suh-
cwetion 401.04 of the Rhode Island Standard Specifications.

‘- BASTS OF PAVEMENT
Thie accepted gquantities of PlusRide asphalt pavement shall he paic
I{nr at the contract price per ton for the bituminous paving mixture.

This price includes the bituminous material complete in place as
wil as sweeping and ¢leaning.
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601.2000
PCRILAND. CEMENT QXNCRETE WITH FLY ASH

LERIPTI(N: This specification covers the requirements for the
optionai partial replacement of portiand cement with fly ash for ali
field concrete except for high-early strength mixes.

Concrete containing fly ash shall conform to the Riiode Island Standard
Specifications for Road and Bridge Construction and subsequent
revisions with the exceptions as herein noted. .

GENERAL RERUIREMENTS

Materials - Fly Ash, for replacement in portland cement Type 1 or l1i,
shall conform to ASTM C 618, Class C or F, except for the loss on
ignition which is a maximum of 4.0 %, It may be substituted up to 15
% by weight on a 1:1 ratio as partial replacement.

Fly ash shail only be accepted fram a Department approved source. Pre-
qualification of a source may be based upon test results by the De-
partment's lab or upon & certified report of test results by a UL
approved or nationally recognized independent laboratory showing the
material to be in full compliance with the specification. The fre-
quency and method of testing of ASTM C 311 will be followed there-
after.

Handljng - Separate storage bins will be made available for fly ash if
used and it shall be protected {rom rain and moisture. Unless other-
wise noted, fly ash shall be handled in the same manner as portland
cement.,

Mix Desjgn Submittal - The Contractor will submit for approval by the
Engineer a job-mix formula at least 40 days in edvance when using this
option. The job-mix formula shall include the supplier and the
amounts by weight of coarse and fine aggregate; cement; water; and fly
ash. It shall also include the maxinum asggregate size; specific gravi-
ty, unit weight and percent absorption of the aggregates; tiwe percen-
tage of air; siurp and the yield. The contractor wiil also perform a
trial mix based on the design mix and submit to the Stale the test re-
sults which shall include the slump, air content, yield and 7 and 28
day conpressive strengths on the concrete. The test results siall be
submitted to the State with the mix design. Some adjustment in yield
will have to be made in the mix design to adjust for the different
specific gravity of the fly ash.

Batching - Fly ash shall be weighed to within +/- 1% of the design
weight, cumlatively with the cement, and last in the weighing se-
quence to avoid the possibility of the finer substituted material
leaking through the weigh hopper gate, The batch weight for the ce-
ment will be changed to read cement and fly ash.

Recording _Equipment - Slips shall also include "Weight of Fly Ash"

when used.
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Limitations of Mixing - Concrete manufactured with fly ash as consti-

tuents nuay lave a reduced strength gain rate and/or an increased set-
ting time, Because of this, care nust be taken in curing when placing
concrete of this type in colder weather.

VETID OF MEASUREMENT: Portland cement concrete with fly ash will be

measured as provided for in the specifications for the particular item
or items under which it is paid.

BASIS OF PAYMENT: Portland cement concrete with fly ash will be paid

for as provided in the specification covering the particular use. Any
portland cement concrete not otherwise provided for will be paid for
under the item of concrete masonry of the class indicated and
required,

These payments shall constitute full compensation for furnishing all
labor, materials, equipment, tools, and incidentals necessary to pro-
duce, place and protect the concrete as herein speciflied, in addition
to any requirements in the specification for the particular use.
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Jpe M SPECIAL PROVISION
N FOR
ASPHALT RUBBER SURFACE TREATMENT
OF BRIDGE DECKS
i DESCRIPTION
This work consists of an application of a hot rubberized asphalt cement
mixture immediately covered by a uniform spread of cover aggregate.
II. MATERIALS
A, Asphalt: Asphalt cement shall be 85-100 Pen. AC or AC-10 conforming
to the requirements of Sec. 89%.
B. Extender 0il: Extender oil shall be a resinous, high flash point,
aromatic hydrocarbon conforming to the following requirements:
T-78 Viscosity, SUS @ 100 deg.F, ==—reec—m=- 2,500 min. (ASTM D88)
T-48 Flash Point, C.0,C, deg.F, =~c—mremmm 392 min. (ASTM D92)
Molecular Analysis: (ASTM D2007)
Asphaltenes, % W ————cemacmmao 0.1 max.
Aromatics, T W  ———mwmmaeana o 55 min.
C. Ground Rubber: Rubber shall be a dry, free flowing blend of 50%

G-380 and 50% G-381 designation, of the U.S. Rubber Reclaiming
Company, Inc.

I. Designation G-380 shall be a blended mixture of vulcanized and
devulcanized rubbers conforming to the following:

a. Chemical Analysis

Acetone Extract 18~-21%
Ash 17-23%
Carbon Black 20-262
Rubber Hydrocarbon 35=-42%
b, Gradation Analysis
Passing No. 7 mesh sieve 100X
Passing No. 8 mesh sieve 99-100%
Passing No. 20 mesh sieve 35~ 682
Passing No. 30 mesh sieve 31- 51%
Passing No. 100 mesh sieve 4- 20%

2. Designation G-38! shall be composed of No. 1 truck and bus tire
peels and shall conform to the following:
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a. Chemical Analysis

Acetone Extract 15- 20%
Ash 7X Max,
Carbon Black 28- 33%
Rubber Hydrocarbon 45% Min.
Natural Rubber 20~ 30%
b. Gradation Analysis
Retained on No. 20 mesh sieve 0~TraceX
Retained on No. 30 mesh sieve 0-10%
Retained on No. 40 mesh sieve 20-50%
Retained on No. 60 mesh sieve 15~55%
Retained on No. 80 mesh sjieve 0-20%
Retained on No. 100 mesh sieve 0-15%
Fan 0-20%
3. Rubber shall be free from fabric, wire and other contaminants.

Not wmore than four (4) percent calcium carbonate may be included

Lo prevent particles from caking.

Cover Aggregate:

Cover Aggregate shall be from quarried ledge rock

deposits in Eastern South Dakota known as Sioux Falls Quartzite,

1. Gradation requirements (By dry weight}

100%

Passing 1/2 inch sieve

Passing 3/8 inch sieve 70-100%
Passing No. 4 sieve 0- 10X
Passing No. 8 sieve 0~ 5%
Passing No. 200 sieve 0- 2z

2. Material

retained on a No. 4 sieve

shall have two or more frac-

tured faces produced by crushing,

3. L. A. Abrasion Loss shall not exceed thirty-five (35) percent.
4. Sodium Sulfate Soundness Loss shall not exceed ten percent.

IIT. CONSTRUCTION REQUIREMENTS

A. Weather and Seasonal Requirements: Application of Asphalt Rubber

Surface Treatment will be permitted only:

l. During daylight hours.

2. When weather conditions and the surface to be treated are dry.
3. When wind does not adversely affect spraying operations.

4. When the air and surface temperature in the shade are at least
70 deg.F. and rising.

5. Between Juae 15 and September 1, inclusive.
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D,

Preparation: The surface shall be swept with a rotary power broom and
cleaned of foreign material with an air compressor and blow gun.
Cleaning shall extend 15 feet beyond area to be treated at each end
of ©bridge. The Contractor shall provide protection for expansion
devices and deck drains.

Equipment: The following equipment shall be furnished by the
Contractor:

1. A self-propelled rotary power broom.

2. Two self-propelled, swooth pneumatic tired rollers which have a
surface width of at least 60 inches and furnish a miniwmum rolling
pressure of 250 pounds per inch of rolling width,

3. A self-propelled aggregate spreader with positive controls,
capable of spreading the aggregate uniformly over the full width
at the specified rate.

4. A self-powered pressure distributor equipped with a separate
power unit, distributing pump and equipment for heating and
mixing the asphalt rubber material.

The distributor spray bar shall be full circulating with nipples
and valves constructed so they are bathed in circulating asphalt.
The distributor shall be equipped with an sdjustable length spray
bar, so arranged that application width will be avalilable in Z
foot intervals from 4 feet to a least 12 feet.

Distributor equipment shall include a pump tachometer and a feet
per minute tachometer, pressure gages, volume measuring devices,
mixing equipment and a thermometer.

Prior to application of the asphalt-rubber wmixture, the
Contractor shall furnish evidence that the distributor has been
tested for transverse and longitudinal spread rates., Rates shall
not vary by more than ten percent or 0,05 gallons per square yard
from the specified rate.

The method and equipment for combining the rubber, asphalt cement
and extender oil shall be such that the percentages by weight and
volume of the materials can be readily determined.

Mixing of Asphalt Rubber: The asphalt cement shall be heated to 400
to 425 deg.F. prior to adding the rubber. The rubber shall be com-
bined with the asphalt cement and a homogenous mixture attained, The
rubber shall be combined with the asphalt cement and mixed at 2 tem-
perature of 400 to 410 deg. F. for 30 minutes prior to application.

The proportions of the materials shall be as follows:

Asphalt Cement 76.5% (by weight) +2%
Rubber 23.5% (by weight) +2%
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After wmixing the asphalt cement-rubber mixture, Extender o0il shall be
added, in the amount of approximately 2%, by volume, of the asphalt
cement, to give the proper viscosity.

After satisfacrtory consistency has been obtained application shall
proceed immediately.

Application of Asphalt Rubber: Asphalt-rubber mixture shall be ap-
plied at 390 to 410 deg.F. in a uniform, continuous manner.
Unauthorized increases in application rates will not be eligible for
payment.,

Application of asphalt rubber to wheel guards and median curbs shall
be made prior to deck application. With the distributor end nozzle
adjusted to the proper angle (approximately 45 deg.) a shot shall be
made, wusing only this end nozzle to the face of the wheel guard,
curbs and to *6 inches onto the deck. The application shall extend
at least 6 inches onto the curb or wheel guard.

A strip of building paper at least three feet wide and a length equal
to the spray bar plus one foot shall be used at the beginning and end
of each spread. Skipped areas and deficiences shall be corrected im-
mediately after cover aggregate has been applied and rolled. Areas
inaccessible to the distributor shall be covered by hand spray
methods, The distributor, when not in operation, shall be parked off
the deck or roadway or drip pans shall be placed under the spray bar.

The adjacent spread shall be overlapped 6 to 8 inches. Under no cir-
cumstance shall sprayinyg operations proceed when 1t is evident the
asphalt rubber spread will not be covered with aggregate and rolled
immediately,

Application of Cover Aggregate: Cover Aggregate shall be spread im-
mediately following application of the asphalt-rubber mixture.

The Contractor shall protect the treated surface from traffic damage.
A complete aggregate coverage shall be maintained,

Immediately prior to application of asphalt rubber, the joint edge
and area to be treated shall be swept clean of loose cover aggregate.
The joint edge shall be swept back 12 inches onto the adjacent spread
to accomodate the overlap.

Cover aggregate shall be applied at a temperature of not less than
215 deg. F. As an alternate ¢to this requirement, the aggregate may
be preheated in a central mixing plant to a temperature between 29
and 350 deg. F. and precoated with 0,50% (+0.25%) asphalt cement.
This asphalt cement shall conform to AASHTO M 20 or M 226.

Loading into hauling units shall be done in a manner that minimizes
segregation. Unauthorized increases in rates will not be eligible

for payment,

Rolling: Rolling shall begin immediately behind the apreader and
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Iv.

shall consist o six complete coverages with pneumatic tired rollers.
Rollers shall be operated in unison, in a close interval, and if the
width of spread allows, in a staggered formation at a speed not to
exceed three wmiles per hour.

Roller sequences shall be varied to obtain the most satisfactory
embedment of the cover aggregate. Turning or stopping rollers on
freshly ctreated surfaces is prohibited.

H. Maintenance and Repair:

1. Areas of the surface treatment which are unsatisfactory due to
insufficient asphalt-rubber or cover aggregate application shall
be repaired with additional asphalt, cover aggregate and rolled
50 that the finished surface is acceptable.

Additional compensation for repair will be limited to the first
two items wentioned,

2, Loose mat:zrial shall be very lightly broomed off the surface
within one hour after rolling is completed to minimize windshield
and headlight breakege, Within 24 hours of application, the sur-
face shall be broomed more vigorously to remove any remaining
loose material, If there is excessive displacement of embedded
cover aggregate, sweeping shall be discontinued until cover ag-
gregate is retained,

Loose material shall be picked up immediately after brooming and
disposed of.

METHOD OF MEASUREMENT

A, Asphalt-Rubber: Asphalt Rubber will be measured to the nearest tenth
of a ton,

B, Cover-Aggregate, Modified: Cover Aggregate, Modified will be
measured to the nearest tenth of a ton.

BASIS OF PAYMENT

A. Asphalt Rubber: Asphalt Rubber will be paid for at the contract
price per ton, The weight of extender oil will not be included in
the quantity for payment. The cost shall be absorbed in the contract
unit price bid for Asphalt Rubber.

B. Cover Aggregate, Modified: Cover Aggregate, Modified will be paid
for at the contract price per ton.

* k k kK ¥ ¥ * kK * %
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SPECIAL PROVISION

REGARDING
AGGREGATE-LIME-FLY ASH STABILIZED BASE COURSE

Description, This work shall consist of constructing a base composed of

Materials.

mineral aggregate, hydrated lime and fly ash in accordance with these
specifications and in reasonably close conformity with the Tines, grades,
thickness and typical cross-section shown on the plans or as directed by the
Engineer.

MATERIALS

Materials used in this construction shall meet the following
requirements: .

Material Subsection
Crushed'Aggregate Class B, Grading C 803.05
Lime 918.04
Bituminous Material for Curing

Emulsified Asphalt, Type 55-1, RS-2 904.03
Cut-Back Asphalt, Grade RC-250 904.02
Water 218.01

Fly ash shall meet the requirements of ASTM C 593 except that loss on
ignition shall not exceed 10% when tested according to ASTM C 311, Section 11
and 12, and the combined siticon dioxide (Si02), aluminum oxide (A1203) and
iron oxide (Fe203) shall be more than 60% when tested according to ASTM C 311,
Section 13 and 14.

Proportioning. The lime, fly ash and aggregate design shall be proportioned
within the following 1imits based on dry weight:

Range of percent by weight

Material of total dry mix
Lime 2to5s

Fly Ash 6 to 20
Aggregate 75 to 92
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The mixture will be within +/- 2 percent of the optimum moisture of the
mixture, as determined from the AASHTO T 99, Method C {(with replacement)
procedure. '

The design of the mixture shall be such that when compacted into cylinders,
cured for 28 days at 100 degrees F, and tested in accordance with ASTM C 593,
Part 8 and 9, the cylinders will have minimum average compressive strength of
950 psi and no individual test lower than 800 psi.

At least 45 days prior to the production of the stabilized mixture, the
contractor shall scbmit for the Engineer's approval, a mix design, a statement
naming the source and percentage of each component, and a report showing the
results of the applicable tests meeting the above requirements of the
Specifications. The contractor shall submit the following quantities of
components for material testing and verification of the mix design:

Hydrated Lime 25 1b.
Fly Ash 50 1b.
Aggregate 200 ib.

At the Engineer's option, verification of the mix design may be done on an
annual basis provided the properties and proportions of the material do not
change appreciably. Mix designs complying with the above requirements wil) be
approved. The approved proportions of material will govern during the progress
of the work and no change 1n source or character of any material shall be made

without approval. Approval will be based on verification of the new mix design.

EQUIPMENT

Equipment. ATl equipment necessary for the satisfactory performance of this
construction shall be on the project or at the mixing site, and approved by the
Engineer before work will be permitted to begin. Such equipment shall include
an approved mixing plant. The mixing plant shall be a stationary or portable
batch or continuous mix type. The mixing plant shall be equipped so as to
permit the Engineer to verify the component percentages at any time.

Stationary or portable batch type plants shall be equipped with batching
devices and scales for proportioning the individual components by weight and
shall be of such accuracy that the material percentages based on the tota) dry
weight will be maintained within the following tolerances:

Hydrated Lime +/- 0.25 percent
Fly Ash +/~ 0.75 percent
Water +/- 2.0 percent

Stationary or portable batch type plants shall have scales meeting the
requirements of Subsection 501.04 (a} 3 of the specifications. Separate scales
and hoppers shall be used for weighing the aggregate and the lime and the fly

ash. The fly ash, however, may be weighed cumulatively in the weigh hopper
with the lime, provided the lime is added first.
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Continuous type mixing plants shall be equipped with metering devices and
scales for proportioning each component by weight so as to maintain the above
stated tolerances. Satisfactory means shall be provided to afford a positive
interlocking control between the aggregate feed, the lime feed, and the fly ash
feed. The control settings for the lime flow, the fly ash flow and the
aggregate flow will be based on the total dry weight of the mixture. There
~ must be an acceptable method provided for proportioning the lime flow and fly
ash flow as variations in aggregate flow take place. An approved method of
checking and calibrating the weighing system shall be located within easy
access on the ptant. An automatic interlock system will be provided that will
shut off the lime flow and fly ash flow when the aggregate flow ceases. The
aggregate feed system shall employ computer controlled adjustments to
automatically produce mix of the correct proportions over the entire range of
production rates of the plant, The flow of water into the continuous type
plant shall be controlled by a meter or-other approved regulating device to
positively maintain a uniform moisture content in the mixture. A separate,
quick, automatically operating on-and-off device shall be required to shut the
water off instantly when the mixer stops.

Rollers shall be either pneumatic tire or vibratory type and meet the
requirements of Subsection 407.07

The spreader shall be self-propelled or tractor drawn and be capable of
maintaining a uniform rate of travel while spreading. The spreader shall be
capable of laying a 1ift of uniform consistency and thickness with proper grade
control. The mixture shall be transported from the central plant in clean,
tight trucks having a cover of canvas, securely fasted on all sides of the
truck bed, or other suitable material of such size as to maintain the moisture
content and prevent the loss of fines.

CONSTRUCTION REQUIREMENTS

Limitations. Stabilization will not be permitted when the aggregate or the
surtface on which the base course is to be laid is wet or frozen or when it is
raining or snowing or is at a temperature of 40°%F or less. Processing
operations for this material shall not be started unless the air temperature in
the shade is at least 40°F and rising. The construction of the aggregate-
lime-fly ash stabilized base course shall be covered with the succeading stage
of base or pavement construction prior to December 15.

Subgrade Preparaticn. The subgrade shall be prepared in accordance with
Section 205, 20/, 301 or 302 whichever is applicable.

Mixing. The aggregate shall be mixed with the proper amount of lime, fly

ash and water in an approved mixer, and mixing shall continue until a thorough
and uniform mixture is obtained. The aggregate shall be handled in a manner
which will prevent contamination and segregation. The plant will be capable of
discharging the mixture without undue segregation.
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SEreading. After mixing, the material shall be transported to the job site
while 1t contains the Proper moisture content, and shall be spread to the
required thickness and cross-section by an approved spreader. If the required
compacted depth of the base exceeds eight inches, the base shall be constructed
in two or more approximately equal layers. The maximum compacted thickness of
any one layer shall not exceed eight inches.

Compacting. Compaction shall be accomlished in accordance with Subsection
309.07, or the specifications except as modified by the following:

Delete the third and fourth sentences in the second paragraph of this
Subsection and substitute the following in lieu thereof:

The average dry density of each lat shall be not less than 100% of the
maximum density as determined by AASHTO Designation T 99, Method C (with
replacement) procedure. Further, no individual test shall be less than 97%¢ of
the maximum density.

The Engineer may employ a contro] strip and random sampling to evaluate and
adjust the contractor's rolling procedure.

The number of compaction and finishing units shall be sufficient to insure
the initial compaction of the processed section of the stabilized base course
within 4 hours from the time the water is added at the mixer. The final
finishing and compaction shall be within 8 hours from the time of mixing.

This time may be extended by the Engineer, if the material has not reached an
initial set. If for any reason construction operations are delayed or
suspended and the Engineer orders any loose or uncompacted material removed and
disposed of, the contractor shall perform this work at his own expense. No
aggregate-lime~fly ash base course may be salvaged.

Finishing. As per Subsection 304.09 of the specifications.

Construction Joints. As per Subsection 309.09 of the Specifications.

Thickness and Surface Requirements. As per Subsection 309.10 of the
Specifications.

Curing. After the aggregate-lime-fly ash base has been finished, the

surface shall be sealed with one of the bituminous materials specified above,
applied by a pressure distributor at the rate of 0.10 to 0.25 gallons per
square yard or as directed by the Engineer. The bituminous material shall be
heated or otherwise prepared to insure uniform distribution and shall be
applied no later than 24 hours after completion of finishing operations unless
in the judgement of the Engineer it should be delayed. The finished base shall
be kept continuously moist until the bituminous curing seal has been applied.
The curing material shall be maintained by the Contractor during a seven day
protection period so that all of the aggregate-lime-fly-ash base course will be
covered effectively during this period. Only pneumatic tired equipment
required for applying the curing seal will be permitted on the base except
where necessary to maintain local traffic until the mixture has cured for seven
days.
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Opening to Traffic and Maintenance. As per Subsection 309.12 of the
specifications.

COMPENSATION

Method of Measurement. Bituminous material for curing seal, fly ash and
1ime shali be measured by the ton in accordance with Section 109.

The weight of the mineral aggregate shall be determined by weighing the
aggregate-lime-fly ash mixture on truck scales meeting the requirements of
Section 109 and deducting the weight of the 1ime and fly ash. The weight of
moisture in the aggregate at the time of weighing in excess of eight percent
will be deducted. No direct payment for mixing water will be made; however,
water added on the road at the direction of the Engineer will be measured by
the M.G. in accordance with Section 109.

Basis of Payment. The accepted quantities of mineral aggregate, bituminous
material, lime, and fly ash will be paid for by the ton and the water will bhe
paid for by the M.G. complete in place.

Payment will be made under:

ITtem No. Pay Item Pay Unit
312-01 Mineral Aggregate {ALFSB) Ton
31202 Lime Ton
312-03 Fly Ash Ton
312-04 Bituminous Material (ALFSB) Ton
203-06 Water M.G.

G-145



6048

STATE F(ﬁa OF TENNEGSSETE
December 16, 1985

{(Rev. 03-31—86) Sheet 1 of 4

(Rev. 09-11-87)aSE
(Rev. 5-14-90)ASE

PECIAL PROVISION

REGARDING

CEMENT REPLACEMENT WITH FLY ASH IN PORTLAND CEMENT CONCRETE

Description. This Bpecification grants the contractor the option to replace a
pPortion of the cement in Portland cement concrete, Up to a maximum specified
herein, with fly ash. 1t is the contractor-'s regponsibility, if he chooses to
use fly asgh ag a Ccement replacement, to provide Portland cement concrete of
the design strengthe specified in all applicable special provisions, on the
Plans, or in the Standard Specificationa. Fly ash will not be uged in
concrete when high early strength is specified. when Type IP cement ip used,
the applicable requirements of this Special Provision shall apply.

Materialsg. Excapt as modifisd herein and sxclusive of the Supplementary
Optional physical requirements, tha fly ash used in thig construction ghall
meet the requirements of AASHTO M295, Claas F or Class C, for the Claas
spacified. Fly ash of different classes or sources, used as a partial cement
replacemant in Portland cement Concrete, will not be Permitted on the game
Project nor will fly ash substitution be allowed in blended cements (usually
Type IP).

A. chemica; Requirements
Fly Ash Clasg

) 4 (=3

1. Uniformity requirements:

The loss on ignition of indi-

vidual samples shall not v

from the average established

by the taen Preceding tests, or

by all preceding tests if the

numbar is lesas than ten, by

more than: Loss on ignition,

max variation, percentaga

points from average 1.0 1.0
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| B. Physical Requirements F c
1. Pozzolanic activity index: ,
With Portland Cement, at 7 ,
days, nin, percent of contral 60 60
With Portland Cement, at 28
days, min, percent of control 75 75

Source Approval, Fly ash used in the work shall be ocbtained from a source

Cement Replacement Rate Minimum Fly Agh Cement

Class of Fly Agh Max, % {by weight) §uhs§;tg§;gg Ratiocs {by weight)
F 15.0 1.25:3
c 25.0 ' 1:1

The contractor shall submit a mix design with fly ash as a partial cemant
replacement in Portland cement concrete for the Department ‘s review and
approval together with the following information, as a minimam, furnished by
&n approved independent testing laboratoryz

l. Certified results of compresasive strength tests at ages of 7, 14 and
28 days conducted ip accordance with AsTM Cl192.

2., Tests for 6lump, entrained air content, unit weight and yield
conducted in accordance with ASTM Cle2,

Any request for a change in source of materials or admixtures from the
original mix design must be made in writing to the Regional Materials and
Tests Engineer explaining the necessity for the change and must be accompanied
by a new mix design in accordance with the above provisions. No concorete will
be allowed to be Placed until the new design ias approved,

Special Provision 604c,

G-147



I

604B

Sheet 3 of 4

Conetruction Requirements,

A.

Acceptanca: Portland cement concrete with fly ash ag a2 partial
cement replacement shall not be produced until the concrete supplier
furnishes the following information to the Engineer:

l. Copies of the results of all tests performed by the fly ash
Producer within the Previoua 39 days on shipments to the concrete
Ssupplier showing:

) Fineness {percent retained on No. 325 8igve)
LOI (Loss of ignition}
Speacific Gravity
Soundnega (Autoclave Expansion)
Moisture Content
Pozzolanie Activity, 7 day cement

Plant: fThe following requirements must pe verified prior to

1. Ply aan must be gtored in a separate silo from the cemant,.

2. The fly ash ig to be added to the concrete by methods and

3. The fly ash may be weighed Cumulatively in the weigh hopper with
the cement Provided the Cement is added firge.

4. The temparature of the fly agh jg not to exceed 160 P at tima of
introduction to the mix.

5. The mix shall be closely monitored to maintain a consistent ajir
content between 53 and 8%,

Roadway: Additional testing may be required to verify deaired
Properties, Additional

contractor. The following are examplea of additional testing th-
may be required:

1. Additional air testp ag felt necegsary by the Engineer +
the entraineq air due tog fluctuations ip LOI and fipenr
fly ash material. )
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2, Additional Compresaive test 8pecimensg may be neaded to determine

strengths for form removal due to the s8lowed gtrength development
inherent with fly aah cancrete,

Measurement and pa ent. Use of fly ash ag a partial cement replacement will
not be measured and Paid for Beparately. All costs associated with the

Placement of Portland cement concrete with £ly ash ap a
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Project IR 40-101a70/0
SPECTAL PROVISION.
T0
ITEM 300
ASPHALTS, OILS AND EMULSIONS

For this project, Item 300, "Asphalts, QOils and Emulsions', of the
Standard Specifications, is hereby amended with respect to the ciauses
cited below and no other clauses or requirements of this Item are waived
or changed hereby. '

Article 300.2. Materiais is supplemented by the following:

(10) Granuiatled Reclaimed Rubber Additive. When specified on Lie ulans
©“r in other specifications in the contract, granulated reclaimed
vulcanized rubber, produced primarily from the processing of automobile
and truck tires, shall be added to the asphalt at a rate of 16-~20
percent by weight of the original asphalt to produce a rubber-madi:ind

asphalt cement for use in asphaltic concrete.

Ground tire rubber shall be produced from sérap tires ground in a
facility in Texas, if such material is available in Texas.

(a) Granulated Reclaimed Vulcanized Rubber

The rubber shall be produced by ambient-temperature grinding processes
only. The granulated rubber shall comply with the following gradation
when tested by test method Tex-200F, Part I:

Sieve Size Percent Retained
No. 10 0
No. 16 0-25
No. 30 40-75
No. 80 B0-100
No. 200 95-100

The use of multiple types of rubber from multiple sources is acceptable
provided that the overall blend of rubber meets the gradation
requirements. In addition, the individual rubber particles shali not
exceed 3/16 inch.

The granulated rubber shall have a specific gravity of 1.15, plus or
minus 0.05, and shall be free of loose fabric, wire, cord or other
contaminating materials, except that up to four percent (by weight of
rubber)} calcium carbonate or talc may be added to prevent rubber
particles from sticking together. The rubber shall be sufficiently dry
and shall not have a moisture content in excess of two percent by weight
s0 as to be free-flowing and not produce a foaming problem when blended
with the hot asphalt cement.

300---144
4-91
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(1) @qhﬁqiiﬁugiglcd Asphalt Cement

The finished asphalt-rubber blend shail be a unitorm recacted miziure ol
asphalt cement and pranulated reciaimed vulcanized rubber and shall
conform with the tollowing requirements when reacted at 350 degproes
Fahrenheit, plus or minus 10 degrees Fahrenheit, for &0 minutes:

Rubber-Moditied

Property *AC
Viscosity, Haake, 350 Deprees F 1500-4000 cp.
Cone Penetration, 77 Degrees F (ASTM D1191) 20 Minimum
Softening Point, F (ASTM D36} 125 Degrees F Minimum
Resilience, 77 Deprees & (ASTM D3407) 15 % Minimum

: The praae of asprnail cement ta be used will be selected by the
Engineer.

(¢) Aaphalt-Hubber Mixing, Eguipment
s R G SR l’_._ 3 e

P

All equipment used in preducing and proportioning the asphalt-rubber
hiend shall be as follows:

An asphalt-rubber mechanical blender with a two-stage continmuous mixing
process capable of producing a homogeneous mixture of asphalt cement and
granulated rubber, at the ratios determined by the Engineer shall be
used. This unit shall be equipped with a granulated rubber feed system
capable of supplying the asphalt cement feed system, as not to interrupt
the continuity of the blending process. A separate asphalt cement feed
pump and finished product pump are required. This unit shall have both
an asphalt cement totalizing meter in gallons and a flow rate meter in
gallons per minute.

An asphalt-rubber stcrage tank equipped with a heating system to maintain
the proper temperature for pumping and adding of the asphalt-rubber blend
to the aggregate and an internal mixing unit within the storage vessel
capable of mainteining a proper mixture of asphalt cement and granulated
rubber shall be used.

An asphalt-rubber supply system equipped with a pump and metering devica

capable of adding the asphalt-rubber blend by volume to the aggregal: at
the percentage determined by the Engineer shall be used.

(d) Asphalt-Rubber Mixing Procedure

The temperature of the asphalt cement shall be between 350 and 400
degrees Fahrenheit at the addition of the granulated rubber.

The asphalt and granulated rubber shall be combined and mixed together in
a blender unit, pumped into the agitated storage tank, and then reacted
for a minimum of 45 minutes from the time the granulated rubber is added
to the asphalt cement. Temperature of the asphalt-rubber mixture shall
be maintained between 325 degrees Fahrenheit and 375 degrees Fahrenheit

during the reaction period.

300---144
4-91
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Arter the material has reoacted tor b loast o2 mivates, the asphal:
cubber shall be metered into the mixing chamoer ol Lhe asphait:c
vlant at the percentape determined by the Engincer.

it a delay occurs in the use of the asphalt-rubber blend after ivi rall
reaction, the asphall-rubber mixture may be allowed to cooil, bul shall be
slowly rcheated just prior to use to a temperature of 325 to 375 F and
shall aiso be thoroughly mixed belore pumping and metering inta the
2sphaltic~concrete plant for combination with the aggregatc. The
viscosity of the asphalt-rubber should be checked to insure compliance
with the range previously specified. If the viscosity is cut of the
specified range, it may, with the permission of the Engineer, be adjusted
by addition of a small amount of asphalt cement or granulated rubber, or
by blending wich a new batch of asphalt-rubber. If, in the opinien of
the Engineer, vhe asphalt-rubber mixture has been damaged by cxcessive or
prolonged heat.ng, .t shall nct be used.

300--=~144
4-91
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SPECIAL SPECIFICATION
TTEM dhad
0T - ASPHALT-RUBRER S7AL COAT

DESCRIPTION., This i1:zem shall consist or a surface Lreatment com ~
posed of one or two applications as shown on the plans, ot a hot
asphalt-rubber material covered with aggregate for sealing of new
bases or existing pavement in accordance with these specifica-
t1ons.

This process may be proprietary and bidders are given penerail
rotiiication that the Department makes no representations as o
riphts or ownership of processes or methods required in any speci-
tication, and that the bidder is solely responsibie f{or making
appropriate inquiries, securing permission, paying rovalties, etc.,

ror thelr use.
MATERIALS.

a. Asphaltic Materials. The asphaitic materials uséd shall be one
or more of the materials prescribed in t:e ltem, "Asphalts, Oils
and Emulsions', whichever are called for on the plans.

b. Rubber. The rubber shall be one of the following types:

Type | - Ground tire rubber, to be used in a mixture of asphalt,
rubber and diluent.

Tvpe [l - Mixture of ground tire rubber and high natural
reclaimed scrap rubber, tu be used in a mixture of asphalct,
gxtender oil and rubber. The natural rubber content, deter-
mined by ASTM D 297, shall be a minimom of 25 percent.

The ground rubber shall comply with the following gradation
requirements when tested by Test Method Tex—-200 F, Part I:

Percent BRetained

U.5. Std Sieve Size Type I Tvpe 11
No. 8 0 e
No. 10 0-5 -
No. 30 © 90~100 50-70
No. 50 95-100 70-95
Ne. 100 L - 95-100

The ground rubber shall be free from fabric, wire, cord or other
contaminating materials, except that up to four percent of a
dusting material such as calcium carbonate may be included to
prevent the particles from sticking together. The

3664.000
6-90
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Ground tire rubber sha:i o¢ produced Lrom scrap fires ground i
a facility in Texas, i: sach material s avaiiable in Texas.

Diluent. The diluent shall be a hydrocarbon distiilate
complying with the foilowing regu:rements when tested in
aceordance with ASTM Test Method D 386!

Tnitial Boiling Point, ¥, Minimum - - - 340
End Peint, F, Maximum - = - - = = = = = 0200

Extender Oil. The extender oil shall be a high-flash, resinous
aromatic type which when biended with the asphaltic material
will result in a mixture with an absolute viscosity of 606-2000
woises at 1a0 F.

Apgregarta., The aggregate used shall be of the type and grade or
rvpes and prades as noted on the plans and seiected from :hose
prrascribhed in the ltems, "Agpregate for Surtace Trearments'.
"Aggregate tor Surtace Treatments (Pracoated)” or in the Ttem,

"Apgregate for Surface Treatments (Lightweight)".

3. EQUIPMENT.

a.

Distributor. The distributor shall be self-propeiied pressure
type eguipped with a separate power ynit, distributing pump
capable of pumping the specified material at the specified rate
~nrough the distributor tips, and equipment for heating the
situminous material. The distribution bar on the distributor
shall be fully circulating with nipples and valves so
constructed that they are bathed in the circulating asphalt to
the extent that the nipples will not become partially plugged
with congealing asphait upon standing, thereby causing preli-
minary sctreaked or irregular distribution of asphalt.
Distributor equipment shall include a tachometer, pressure
gauges, volume measuring devices, and a thermometer for reading
temperature of tank contents. The spray bars on the distritutor
shall be controlled by a boctman riding at the rear of the
distributor in such a position that operation of all sprays is
in full view and accessible to him for controlling spray widths.
The distributor shall be capable of adequately mixing the
asphalt, rubber and diluent or oil and keeping the rubber in
uniform suspension. The distributor may be equipped with an on
board scale system capable of weighing its load within an
accuracy of 0.4% of the load being weighed.

The method and equipment for combining the rubber and asphalt
shall be so designed and accessible that the Engineer can
readily determine the percentages, by weight, of each of the two
materials being incorporated into the mixture.

3664.000
6-90
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c. Rollers. Roliing equipment shall meet. the coverning spe

cations ‘or the Ttem, "Rellirng",

d. 3Sroom. Broom shail be a rotary, self=prupziied power broum tor
cleaning existing pavement surfaces.

e. Agpgrepate Heating Svystem. The system for heating the cover
aggregate shall be of the type that continually agitates -he
aggregate during heating and in whic¢h the temperature can be 50
contreolled that the aggregate will not be injured in :ihe
necessary heating operations required to obiain the speci?ied
temperature. The burner, or combination of burners, and Lvpe of
tuel used shall be such that in the process of heating the
spgregate to the desired specified temperaturs, no residuc ieon
the tuel shail adhere to the heated aggregate. A continuous
recording thermometer shall be provided winiczh will iadicate :hoe
temperature of the aggregate when it leaves the heating svstem.

f. Truck Scales. A set of standard platform truck scalss. con-
forming to the Item, "Weighing and Measuring Equipment” shall be
placed at the iocation approved by the Engineer. The Fngineer
may waive this requirement if the distribuztor has adequate oun
board, calibrated scale system.

CONSTRUCTION METHODS.

Seal coats shall not be applied when the air temperature is below 70
F and 1s falling, but may be applied when the air temperature is
above 65 F and is rising the air temperature being takenm in the
shade and away from artificial heat. Seal coats shall not be
applied when the temperature of the surface on which the seal coat
is to be appiied is below 50 F,

Hot asphalt-rubber material shall not be placed when useneral weather
conditions, in the opinion of the Engineer, are not suitabie,

The Contractor may use a mixture of asphalt, diluent and Type 1
rubber or of asphalt, extender oil and Type II rubber.

a. Mixture of Asphalt, Type I Rubber and Diluent (Optional).

(1) Mixing. The proportions of the asphalt and rubber by
weight shall be 75 plus or minus 2 percent and 25 plus or
minus 2 percent, respectively.

3664.000
6-90
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425 ¥ during the adaition at Lne ronheor, The asphair ang
rubber shall ba caretuily ceomnined nd mixod ane 1ot

tagether. The reaction pariod shail ne ar isast 30 mine-
tes after aii rubber has been added. At the directiun ut

the KEngineer, the reaction period shall be 2xterdsd @9
obtain the desired properties :n the asphalt-rubper mix-
ture. The temperature ot the resuiting asphait-rubber
mixture shall not be less than 325 ¥ during the reaction
period.

If a Job delay results after the *Yull react:on has
occurred, the asphalt-rubber mixture may be allowed Lo
cool, but shall be slowly reheated to an acceptab.z
spraying temperature just prior t2 application. 17, ia the
opinion of the Engineer, the asphali-rubber mixture hasg
been damaged by excessive or proionged heating, i1 shali
not be used, : :

Just prier Lo application, diiaent up tc 4 maximum amount
ot 7-1/2 percent by voiume of the hot asphalt-ruboer mix-
ture may be added as required to optain optimum wiscostity

for spray application and betrer "wetting" of the cover
aggregate.

The Contractor shall show proor that his equipment is
capable of mixing the asphalt and rubber to achieve the
required consistency, or demonstrate the ability to achieve
this consistency by placing a test section at a location
acceptable to the Engineer.

(2} Prime Coat. Prior to applying the hot asphalt~-rubber
treatment on a base course, the surface to be sealed shall
receive a prime coat, unless otherwise directed by the
Engineer, applied and paid for as a separate item
conforming to the requirements of the Item, "Prime Coat'.

(3) Tack Coat. When directed by the Engineer, prior :o
applying the hot asphalt-rubber treatment on ar existing
wearing surface, a tack coat shall be applied. The tack
coat, if used, shall not be paid for separately but shail
be considered subsidiary to the various bid items.

(4) Application. The temperature of the asphalt-rubber mix-
ture plus diluent, shall be adjusted to obtain the proper
application characteristics, but shall not exceed 350 F.
The mixture shall be appiied oh the approwed, prepared
surface with specified self-propelled pressure distribu-
tor so operated as to distribute the material in the
quantity specified, evenly and smoothly, under a pressure
necessary for proper distribution.

3664.000
6-90
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ta awcond L3 teon, tro1s annwn of the planse o out may oe
roducsd 1t anstoarmity 0 disrribubticn 1S notoachievea. N~
rrattic ar mauiine will ope permitted over reshly App. e

hot aspnalt-rubber material. Hot asphaii~rubper materia.
shail -ot be app.iad until immediate covaring wiih
agyregate At the prapsr lemperature 13 asunured,  faser ar

-her suitable material shall be used to prevent
serlapping of transverse joints.

Where specified on the plans, the cover aggregate shall be
preheated to 3 temperaturz belween 250 and 350 F. Carnvas
or similar covers that completely cover each load sha.. be
used to minimize temperature drop of the exposed cover
aggregaze, if directed by the Engineer.

Aggregate shail be immediately and uniformiv applied
sptread oy the specitied self-oropelied continuous
agzregata spreader, uniess otherwise shown on the
asthorized bv the Engineer in writing. The aggres

be applied at the approximate rates indizated vn the nlans
and as directed by the Engineer.

LI = I T )

The Contractor shall be responsible f{or the maintenance ot
the surface until the work is accepted by the Engineer.

The entire surface shall be broomed, bladed or rawked as
required by the Engineer and shall be thoroughly rolled
with the type or types of rollerce specified on the plans.

All storage tanks, piping, retorts, hooster tanks and
distributors used in storing or handling asphaltic material
shall be kept tlean and in good operating condition at all
rimes, and they shall be operated in such manner that there
will be no contamination of the asphaltic materials with
foreign materials. It shall be the responsibility of the
Contractor to provide and maintain in good working orcer, a
recording thermometer at Che storage heating unit at all
rimes. :

5. Mixture of Asphait, Extender Qil and Type II Rubber.

(1) Mixing. The proportions of the asphalt and rubber by
weight, shall be 78 percent, plus or minus 2 percent,
asphalt (including extender oil) and 22 percent, plus or
minus 2 percent, rubber. The asphalt and extender oil
shall be combined and heated to a temperature of not less
than 400 F. The proportions of the asphalt and extender
0il shall be that which will result in a blend of materials
with an absolute viscosity of 600-2000 Poises at 140 F,
when sampled and tested in accordance with Test Method
Tex-528-C.

3664.000
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1 the material dur:

1 a jub delay resulls atter the Lull reaction nas scour=oed,
asphalt-rubber mixture may be allowed t¢ cooi. Dut shai: o«
slowly reheated to an acceptable spraying temperature [ust
o application. If, in the opinion ¢f the Engineer, -~ha
asphalt-rubber mixrture has been cdamaged by excessive 3
proicnged heating, it shall not be usad.

The Contracror shall show proof that his equipment is capab:e .
mixing the asphalt and rubber -0 achieve the raquired
consistency, or demonstrate the ability to achieve thi
sontistency by placing a test secticn at a location ac
to the Engineer,

(2) Prime Coat. Prior tc applying the hot asphait--.oher
treatment on a base course, the surface L0 be s2alac sna
receive a prime gnat, unless otherwise directad v “he

t

Engineer, applied and paid for as a separate ite
conforming to the Item, "Prime Coat'.

{3) Tack Coat. When directed 2y the Engineer, prior o
applying the hat asphalt~rubber treatment on an existineg
wearing surface, a tack coat shall be applied. The tack
coat, if used, shall not be paid for directly, but shall bhe
considered subsidiary to the various bid items.

(4) Application. The temperature of the asphalt-rubber mix-
ture shall be adjusted to obtain the proper application
characteristics, but shall not exceed 425 F. The mixture
shall be applied on the approved, prepared surface with
specified self-propeiled pressure distributor so operated
as to distribute the material in the quantity specified,
evenly and smoothly, under a pressure necessary {or proper

distribution.

fot asphalt-rubber material may be applied in a width not
to exceed 13 feet, or as shown on the pians, but may be
reduced if uniformity of distribution is not achieved. No
traffic or hauling will be permitted over freshly applied
hot asphalt-rubber material. Hot asphalt~rubber materiel
shall not be applied until immediate covering with
aggregate at the proper temperature is assured.

Paper or other suitable material shall be used to prevent
overlapping of transverse joints.

3664.000
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spread by the specitfieg seli-propelled continuuus tuwe
aggregate spreader, unless ctherwige shown on the poans °F
authorized by the Engineer in writing. The apgresate shaii
be applied at the approximate rates indicated on “he plans
and as directed by rthe Engineer.

The Contractor shall be responsible for the mairtenanca

-

the surface until the work is accepted by the Emgineer.

The entire surface shalil be broomed, hladed nr rarved as

adl

required by the Enginesr .and akall Ba shsroushiv oand wlowly
rolled with type or types ot roliers specified nn The
pians.

i1l storage tanks, piping. retoris, booster tanks and
iistributors used in storing or handling asphaltic
materials shall be kept clean and in good pperating con-
dition at all times, and they shall be operated in such
manner that there will be no contamination ol the asphaitic
materials with foreign materiais. It shali be the
-esponsibility of the Contractor to provide and maintain in
zood working order a recording thermometer at the storage
heating unit at all times.

MEASUREMENT. Hot asphalt-rubber mixture will be measured by the Lon
ot 2,000 pounds, including asphalt, rubber and diluent (or extender
5il)3 weighed upon completion of the mixing and just prior to
deiivery to the point of application and tared immediately after
application. If the distributor is equipped with on board scales
the weighing will be immediately before and after each appiication.

Aggregate will be measured by the cubic vard in vehicies, as applied
on the road.

PAYMENT. The work performed and materials furnished as prescribed
by this item and measured as provided under "Measurement’ will be
paid for at the unit prices bid for "Hot Asphalt-Rubber" and
“aggregate' of the type and grade specified, which prices shall be
full compensation for cleaning the existing surface; for fur-
nishing all materials and freight involved; for all heating,

3664.000
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The prime coat will be measured and paid for in accordancs: wiin
provisions governing the Item, "Prime Coat".
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TEexa 6
STATE DEPARTMENT OF HIGHWAYS
AND
PUBLIC TRANSPORTATION

Departmental Materials Specification: D-9-89%00
Fly Ash

Description: This specification shall govern for the com-

position, quality, sampling and testing of two types of
fly ash. Fly ash is hereby defined as the finely divided
residue or ash that remains after burning finely
pulverized coal at high temperatures.

Bidder's and/or Supplier's Requirements:

A. Procurement by the State: All prospective bidders are
hereby notified that, before any bid is considered,
the material proposed for submission shall be 2
material on the list of approved sources of material
covered by this specification maintained by the
Department.

8. Contracts: All contractors and/or suppliers on
contracts are hereby notified that all fly ash, uti-
lized in production of products for the Department
shall be a fly ash from a source shown on the list of
approved sources of fly ash maintained by the
Department,

Payment:

A. Procurement By the State: Payment for all materials
under this specification shall be in accordance with
the conditions prescribed in the contract awarded by
the State,

B. Contracts: All materials under this specification
utilized in the production of products for the
Department will be paid for in accordance with the
governing specifications for the items of construce
tion in which fly ash is used.

Prequalification and Performance History:

A. Etstablishment of Prequalification as an Approved
Source: Prospective Bidders and/or Suppliers who
desire to establish prequalification for materials
governed by this specification, should contact the
Materials and Tests Engineer, State Department of
¥1gggays and Public Transportation, Austin, Texas

8 .
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The

for

following information must accompany the request

approval:

The name of the supplier or company

Location of the power plant

Coal origin

Storage facilities and capacity

Production procedures, Production procedures
shall be one of the following:

a.

b.

Use coal from only one origin

Use coal from two or more origins blended
uniformly at a constant ratio prior to
burning.

Use coal from two or more origins with the

fly ash from each stored in separate, iden-
tifiable units.

Use coal from two or more origins stored and
burned separately, and the fly ash kept separately
until blended uniformly at a constant ratio prior
to placing in storage.

Copies of test reports showing results obtained
in their quality control program. (At least one
test report per month for the previous six months
shall be submitted,) The test reports shall
include the coal origin, sampling and test date
and all chemical reguirements specified elsewhere
in this specification.

Details of Quality Control Program shall be sub-
mitted along with request for prequalification,
Details shal)l inciude measures taken to ensure
that fly ash not meeting the requirements of this
specification produced during shut-down or start-
up and other operations is kept separated from
materia) meeting the requirements of this speci-
fication.

Sampling for Prequalification: Sampling for
establishment of pregqualification as an approved

source shall be in accordance with Test Method Tex-733-1]
Prospective Bidders and/or Suppliers will be

notified, after their material has been evaluated, as

to conformance with requirements of this

specification. .

0D-9-8900
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Quality Control of Approved Sources: Sources on the
approved J1ist must furnish the following items to the
Materials and Tests Division on a monthly basis:

1. A copy of a test report showing results obtained
in their routine quality control program. The
test report shall include the coal origin, test
date and results of all chemical requirements
specified except available alkalies, as NapO.

2. A sample from the same material represented by
the test report in 1, above, shall be submitted
along with test report. Minimum sample size
shall be 1 pint.

Sampling for Quality Control of Approved Sources:
Sampling for quality control of sources on the
approved source list shall be in accordance with Test
Method Tex-733-1,

performance History: Some of the tests required by
this specification extend over a prolonged period of
time and some tests cannot be made after the material
is used. Therefore, testing for acceptance of
materials supplied on any contract or State purchase
order will only be considered on those materials
which are identifiable by the Materials and Tests
Engineer as being a material having an established
performance history of compliance with the criteria
established by this specification and shown on the
Yist of approved sources.

Re-evaluation: When, it is determined that changes
have been made in the composition, burning process,
or quality of a prequalified material that may affect
its performance, a re-evaluation of the performance
may be required. The Department reserves the right
to conduct whatever tests are deemed necessary to
identify a pregualified material and to determine if
a change has been made in composition, burning pro-
cess, or gquality that may affect its performance.
Changes that are detected in composition, burning
process, or quality that may affect performance and
have not been reported by the source, may be cause
for removal of that socurce from the list of approved
saurces of fly ash,

withdrawal, Approved Source: A source may be removed
from the approved list for the following reasons:

1. Any change in the production procedures, including
the use of precipitator performance additives, from
those shown in the original request for approval.

D-9-8900
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2. Failure of any project or source sample to comply
with specification requirements.

3. A source becomes inactive and/or does not furnish
fly ash to Department projects for a period of
one year,

H. Re-establishment as an Approved Source: Any source
that has been removed from the Tist of approved sour-
ces for any reason and desires to be re-established
as an approved source shall document, in writing, to
the Materials & Tests Engineer that the cause for
removal has been corrected and request pregualifica-
tion in accordance with Article IV, Pregualification
and Performance History of this specification. In
addition, the supplier seeking re-establishment as an
approved source shall stipulate that all costs asso-
ciated with re-establishment will be borne by the
supplier and shall be paid to the Department prior to
replacement on the l1ist of approved sources.

Sampling and Testing: Sampling and testing shall be in

accordance with the Department of Highways and Public
Transportation, Materials and Tests Division Manual of
Testing Procedures, Test Method Tex-733-1. -

Easy access shall be provided for sampling,

Packaging: When packaged in bags for shipment and/or
delivery to a project, each bag shall contain

approximately one cubic foot of fly ash, volume shall be
based on bulk density. Each bag shall be labeled with
the following:

A. Supplier

B. Power Plant Location
C. Net Weight *

D. Type of Fly Ash

* Weight from bag to bag shall not vary more than plus or
minus 5% of the weight shown on bag.

Material Requirements: This specification covers the
general and specific requirements for two types of fly
ash, Both types of fly ash shall meet all requirements
of this specification except when specific requirements
are shown for a particular type of fly ash,

A. Chemical Regquirements: Fly ash shall conform to the
chemical requirement for each type as shown in the
following table,

D-9-8900
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Type A Type B

Silicon dioxide (S5i02) plus 70.0 50.0
aluminum oxide (Alp03) plus
iron oxide (Fep03), min, %

Sulfur trioxide (S03), max, % 5.0 5.0

Calcium Oxide (Ca0),

variation in percentage points

of Ca0 from the average of the

last 10 samples (or less pro-

vided 10 have not been tested)

shall not exceed plus or minus 4.0 4.0

Magnesium Oxide (MgQ), max, % 5.0 * 5.0 »
Available alkalies, as Nap(Q,

max, % (when used in conjunc-
tion with reactive or poten-

tially reactive aggregates) 1.5 1.5
Moisture content, max, % 2.0 2.0
Loss on ignition, max, % 3.0 3.0

+ Mhen the autoclave expansion or contraction limit
is not exceeded, an Mg0 content above 5.0% may be
acceptable.

Physical Requirements: Fly ash shall conform to the
physical requirements for each type as shown in the
following table.

Type A Type B

Fineness -~---= retained on 325
sieve {45 c¢m), max, % 30.0 30,0

variation in percentage points

retained on the 325 sieve from

the average of the last 10

samples (or less provided 10

have not been tested) shall not

exceed plus or minus 5.0 5.0

D-9-8900
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Pozzolanic activity index 75 75
with portland cement as
a minimum percentage of the
control at 28 days

Water requirement, maximum 100 100
percentage of control

Soundness 0.8 0.8
autoclave expansion or
contraction, maximum %

Increase of drying shrinkage 0.03 0.03
of mortar bars at 28 days,
maximum percent

Reactivity with cement alkalis 0.020 0.020
mortar expansion at 14 days,
maximum percent

Specific gravity, maximum 5.0 5.0
variation from average %

Drying shrinkage shall be tested in accordance with ASTM
¢ 157. >

Atkali reactivity shall be tested in accordance with ASTM
¢ 441.

Specific gravity shall be tested in accordance with ASTM
C 188.

A1l other physical requirements shall be tested in accor-
dance with ASTM C 311. '
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4% The Contractor shall exercise care in adjusting the monument cases and covers so as not
to damage them. Any of the parts or materials which are damaged due to the Contractor's
operations shall be replaced by him at his own expense.

sh;?f The monument cases and covers shall be reset In accordance with details on standard

= plans and section 8-13 of the standard specifications.
ldlif' The Contractor has the option of adjusting the monuments to grade by the use of riser
slaf rings as detalled on the plans.

The unit contract price per each for ''Adjusting Monument Case and Cover'' shall be full
compensation for all labor, tools, materials and equipment necessary or incidental
to the completion of the work as specified herein.

et Y. .
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STRESS ABSORBING MEMBRANES*

% This work shall conslist of application of a hot rubber-asphalt mixture covered wlith

an approprlate crushed aggregate In the form of a Stress Absorblng Membrane (S5AM) used
as a wearing surface or a Stress Absorblng Membrane Interface (SAMI) used as an
Interface between old and new pavement.

the
]

é Materials

Asphalt
Asphalt shall be AR-2000W or AR-LODOW conforming to segtion 9-02.1{k) of
the standard specifications.

Granulated Rubber shall be free from fabric, wire, or other contaminating
materials except that up to 4% of calclum carbonate may be included to
n pravent particles from sticking together. The gradation of the rubber
? shall meet one of the following and shall be at the option of the Con-
i tractor:
1. When only ground vulcanized rubber s used, It shall be at
least 95% passing the No. 16 sieve and not more than 10% shall
pass the No. 25 sieve.

:1i1§ Granulated Rubber

2. |f powdered, reclaimed "devulcenized'' rubber is used, approx-
imately 4O% shall be added to 60% ground vulcanized rubber
scrap and the total blend shall meet the following grading:

Sieve % Passing
Ne. 10 100

No. 30 60 - 80
& No. 50 35 - 70
i No. 100 10 - 25

P

£

SR 12
Jackson Highway to Silvercreek -
ACP Overlay
77 W 207
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SR 12

Jackson Highway to Sllvercreek -
ACP Overlay :

77 W 207

**Revised December 27,;1977

Lover Aggregate

Cover aggregate shall meet the specifications establlshed In section 9-03.4
of the standard speciflcations and shall be (size) and 1/4" - 0. The coarse
cover sggregate shall also be required to meet one of the following
condltions during construction. The aggregate condition shall be as
directed by the Engineer:

1. Surface dry at the time of appllcation, as defined by
AASHTO T-85, Sec. 4.2.

2. Dry and heated to a minimum of 250°F.

3. The drled and heated aggregate (ltem £#2) precoated with
1-2% AR-2000W or AR-400OW prior to application.

Because of the amount of dust and water in the aggregate s noti known
prior to construction, the Contractor shall submit bids for all three
conditlons and at the Engineer's option one or more of these ltems
will be utilized.
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Construction Reguirements

SR 12

Weather Limitatlons

1. Minimm ambient air temperature of 50°F.
2. The pavement shall be absolutely dry.

3. The wind conditions will be such theat a satlsfactory merbrane
can be achieved.

EZquipment
Equipment shall bte as designated in section 5-02.3(1) of the standard
specifications except as follows:

1. Self propelled power broors for cleaning the existing pavement
will be reguired.

2. Only self propelled pneuratic tired rolling equiprent will be
used on this project.

Mixing Asphalt_and Rubber

The asphalt and rubber shall be combined as rapidly as possible in tre
rroportions of a minimum of two pounds of rubber to one.gallon of asphalt
then held for such a time and temperature that the consistency of the
mix approaches that of a semi-fluid material. The temperature of the
asphalt shall be between 350°F and LS0°F. The use of up to 9 percent
diluent to assist in the mixing of the rubber and the spray application
of the mixture will be permitted. If a diluent is used, it shall have

& boiling point of at least 350°F. After reaching the proper consistency,
spplication shall proceed immediately, and in no case shall the materiel
be held at temperatures in excess of 350°F for more than one hour after
reaching thet point.

The method and equipment for combining the rubber and asphalt shall be
so designed and accessible that the Engineer can readily determine the
percentages, by weight, of each of the two materials being incorpeorated
into the mixture.

Jackson Highway to Silvercreek -
ACP Qverlay

7T W 207

G-169
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Jackson Highway to Silvercreek -
ACP Overlay

77 M 207

**Revised December 27, 1977

Application .
Prior to the hot asphalt rubber treatment, the surface shall be cleaned
and patched as specified in section 5-04.3(5)A of the standard specifi-
cations. The application rate of the hot asphalt rubber mixture shall

be between 0.50 and 0.60 gallons per square yard depending upon the
nominal size of the aggregates to be used and as ordered by the Engineer.

Spreading of aggregate shall be as soon as possible but not more than 15
seconds following the application of the hot asphalt rubber mixture and
shall be between 25 - 40 pounds per square yard for the SAM. The amount
of aggregate required for the SAMI should be only the amount recessary

to protect the membrane from construction equipment required for place-
ment of the asphalt concrete. This quantity is estimated to be 25 pounds
per square yard.

The relling of cover aggregate shall proceed immediately after applica-

tion and shall be a minimum of four complete coverages to ensure maximum
embedment of the aggregate. The number of rollers furnished will be to

the satisfaction of the Engineer.

An application of 5§ - 10 pounds per square yard of 1/4" - 0 aggregate
shall be applied after rolling and before opening a lane to traffic
where traffic is of such volume or speed that it may displace the
cover aggregate.

AVl jolint edges shall be swept clean of overlapping cover material prior
to the adjacent application of asphalt-rubber material. All reascnable
precautions shall be taken to avold "skips' and 'overlaps'' at joints

and to protect the surfaces of adjacent structures from being spattered
or marred. All transverse Joints shall be made by placing bullding
paper over the ends of the previous applications, and the joining appli-
cation shall start on the bullding paper. The paper shall be removed ‘
and dlsposed of to the satisfaction of the Engineer. f

SAMI construction will require a tack coat of €551 applied to the SAMI
prior to overlay In accordance with section 5-04.3(5)A of the standard
specifications. Prlor to applilcation of the tack coat al!l surplus cover
aggregate shall be removed by brooming. Surplus aggregate shall become
the property of the Contractor and shall be removed from the project.
Within rural areas, surplus aggregate may be disposed of within the
project limlts as directed by the Engineer.
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Measurement

Section 5-02.4 of the standard specifications |s hereby supplemented by the
following:

Rubberized Asphalt will be measured by the ton In accordance with
sectlon 1-09 and shall inclute the rubber armd diluent.

Surface drying, heating, and/or precoating aggregate wil)l be measured
by the cublc yard in trucks at the point of delivery on the roadway.

Payment
The list of bid items under the first paragraph of section 5-02.5 of the
standard specifications Is hereby supplemented by the following:
7. "Surface Drying Aggregate (size)', per cubic yard.
8. ‘''Heating Aggregate (size)', per cubic yard.
L 9. "Precoating Aggregate (slze) Incl. Asphalt', per cublc yard.
10. "Rubberized Asphalt'', per ton.
section 5-02.5 of the standard speciflcations Is hereby supplemented by the following:
The unit contract price per cubic yard for "Surface Drying Aggregate (stze)"
shall be full compensation for furnishing necessary equipment, hauling, drying
and storing the aggregates In accordance with the specifications.
The unit contract price per cubic yard for '‘Heating Aggregate {size)' shall be

full compensation for furnishing necessary equipment, hauling, heating and
storing aggregates in accordance with the specifications.

% The unit contract price per cubic yard for '"Precoating Aggregate (size} incl.

wdk Asphalt" shall be full compensation for furntshing necessary materials, equipment,
hauling, precoating and storing aggregates in accordance with the specifications.

ki Heating of the aggregate will be pald for under the unit contract price per cubic

yard for "Heating Aggregate (size)'.

The unit contract price per ton for 'Rubberized Asphalt' shall be full com-
pensation for furnishing the asphalt, rubber and diluent, mixing, heating,
hauling and spreading on the roadway.

Any incidental work required to complete the stress absorbing membrane, (SAM),
or the stress absorbing membrane Interface (SAMI), specifled herein, but not
specifically mentioned In the foregoing specifications, shall be performed by
the Contractor and shall be considered as incldental to the construction, and
all costs therefor shall be included in the unit contract prices of the bld
ftems.

SR 12

Jackson Hlighway to Silvercreek -
ACP Overlay

77 W 207
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MEMBRANE WATERPROOFING (DECK SEAL)
December 26, 1989

Description

This work consists of furnishing and placing an approved walerproofing
membrane over a properly prepared concrete bridge deck prior to placing the
asphall concrete overlay. in accordance wilh these specifications. and n
reasonably close conformity with the Plans or as directed by the Engineer.

The walerproofing membrane for this project shall be selected by the
Contractlor from one of the following systems:

System A
A tactory laminated sheet composed of either suitably plasticized coal tar

or rubberized asphalt reinforced with a polypropylene fabric and primed in
accordance with the manufacturer’'s recommendations.

System B

A hot-applied, rubberized elastomeric membrane with primer if required by
the manufacturer.

System C
A hot-applied reclaimed rubber/asphalt membrane.

Preparation of Concrete Deck

The entire deck and the sides of the curb to the height of the asphalt overiay
shall be essentially free of all forgéign material such as dirt. grease, etc. Prior to
applying the primer or liquid membrane, all dust and loose material shall be
removed from the deck with compressed air. Any surface defects such as
spalied areas, cracks, protrusions, etc., that will decrease the effectiveness of

the membrane by puncturing, stretching, etc., shall be corrected prior to
application of the membrane.

Weather and Molsture Limitations '

Work shall not be done during wet weather conditions, nor when the deck and
ambient air temperatures are below 50 degrees F. The deck shall be surface-
dry at the time of the application of the primer or liquid membrane.

The Engineer may order work to be suspended in accordance with Section 1-
08.6 because of the above weather and moisture limitations.

New Concrete Areas

All areas of the deck that have less than 28 day old concrete shall be allowed
to cure for a period of time recommended by the membrane manufacturer or
as ordered by the Engineer before appiication of the membrane.

Concrate Protection
The Conlractor shail use care to protect all concrete surfaces from damage.

Any damage lo exposed surfaces shall be repaired at the Contractor's
expense.

Membrane Application

The primer and membrane waterproofing shall extend from the roadway deck
up onlo lhe curb face the thickness of the asphalt overlay. Special care shall
be used at the curb face to see that the membrane adheres to the concrete.

GENERAL SPECIAL PROVISIONS DIVISION 6 0801.GB6
DECEMBER 26, 1989
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The Conlractor shall nol begin apphcation of membranc waterproofing deck
seal to the bridge until he has demonstrated, to the satistaction ol lhe Engineer,
that all labor. equipment. and materials necessary 10 apphy the membranc and
asphalt concrete overlay are either on hand or readily available to complete the
work in a imely manner.

Membrane Protection

The membrane malerial shall be protecled from damage due 1o the paving
operations. The method of membrane protection for Membrane Systems A and
B shall be as recommended by the manufacturer of the membrane system and
approved by the Engineer. The method of membrane prostection for Membrane
System C shall be as specified under Membrans System C

No traffic or equipment excepl that required for the actual walerproofing and
paving aperalions will be permitted to travel or rest on the membrane
waterproafing untit it is covered by the asphalt overlay.

Asphait Concrete Overlay

The membrane manutacturer's recommendations shall be thoroughly
considered in the application of the asphalt concrete overlay particularly as o
the type of paving machine. laydown lemperature of the asphalt concrate,
protection of membrane while paving, rolling temperature and technique. and
other items unique to each membrane. Differences in application procedure
shall be resolved by the Engineer and his decision shal be final. Vibratory
roliers shall not be used on bridge decks.

Evaluating Waterproofing Eftectiveness

When, in the Engineer's judgment, it is indicated that the completed sections of
the waterproofing membrane should be evaluated for waeterproofing
effectiveness prior to application of membrane protection, evaluation of the
waterproofing membranes effectiveness will be pertormed in the foliowing

. manner:

a) For decks with epoxy-coated  reinforcing bars, the waterproofing
‘membrane will be visually inspected for unitermity of application, tears,
" punctures, and bonding. All such deficiencies shall be repaired as
approved by the Enginger prior to placement of the membrane
protection.

b) For decks with uncoated reinforcing bars, testing by ‘WSDOT Test
Method No. 413A will be performed. Any portion of the membrane
found 10 have a resistance reading bsiow 100,000 ohms shail be
repaired. Those membranes which provide less than 70 percent
readings above 250,000 ohms shall be replaced or, at the option of the
Contractor. repairs may be made o bring the membrane to the
acceptance level. After completion of the asphalt overtay, a final
evaluation of the waterproofing  effectiveness of the
membrane/pavemnent system will be made in accordance with WSDOT
Test Method No. 413A. The acceptance standards for the
pavement membrane system shall be 70 percent readings above
250,000 ohms and no single reading below 100.000 ohms. Those
areas requiring repair or replacement to meet acceptance standards
shall be repaired or replaced as approved by the Engineer,

GENERAL SPECIAL PROVISIONS DIVISION 6 0801.GB6
DECEMBER 26, 1989

G-173



—
—~ WO~ A —

A b ek b ek kb s
CoO~dOUNbhWwmn

™~
(4]

[ RAS |
N —

N
[#)

N P R
Db

W WWWWWWRWwWwhoN
00O NOOMBLWN=SOWD

b b
FoN A NN

b b
~N

(4007 0 -0 -
- OO

h i n
WM

The testing will be conducled by state lorces.

The Engineer will nol require tesling of the waterproofing membrane to evaluate
the walerproofing eliectiveness (or precast prestressed member bridges. {i.¢c.

precast prestressed concrele bridges without cast-in-place concrete roadway
decks).

Membrane System A
Materials
Primer

The primer used to bond membrane to deck and to seal seams and
patches shall be a water resistant adhesive compatible with the
membrane. The primer shall be of suitable consistency for application
by brush, roller. or spray without further dilution.

Membrane

The membrane shall be factory-laminated sheet composed of either
suitably plasticized coal tar or rubberized asphait reinforced with
polypropylene fabric. it shall be manufactured free from biemishes,
discontinuities, and other defects. The membrane shall be supplied in
rolls, having a minimum width of 36 inches, and shall conform to the
following requirements:

Thickness: 65 mils minimum
Phability (1): No cracks

(1) Place a 4 inch by 1 inch membrane specimen in a -10 degree
F cold chamber for two hours. While still in the cold chamber,
bend the specimen 180 degrees over a 1 inch radius

mandrel. Remove specimen from cold chamber and inspect
for cracks.

Application _ _

The primer shall be applied to the cieaned concrete surfaces at the rate
and according to the procedure recommended by the membrane
manutacturer. All surfaces to be covered by the membrane shail be
thoroughly and uniformly coated with primer. Precautionary measures
shall be taken to ensure that pools and thick layers of primer are not left on
the deck surface to scum over. ‘Drying time prior to applying the
membrane shall normally be as recommended by the manufacturer,
however, the membrane shall not be applied until substantially all volatite
material has dissipated from the primer.

The prefabricated membrane shail be applied to the primed curb and
bridge deck surfaces by either hand methods or mechanical applicators.
The membrane shall be placed in such manner that a shingling effect will
be achieved and that any water which accumulates will drain toward the
curb and the drain pipes. Each strip shali be overlapped a minimum of 4
inches or as recommended by the manufacturer. An adhesive or a wide
lipped torch to cause tackiness shall be used, if necessary, {0 assure a
good seal of the joints. Hand rollers or other satistactory pressure
apparatus shall be used on the applied membrane to assure firm and
uniform contact with the primed concrete surfaces.

GENERAL SPECIAL PROVISIONS DIVISION 6 0801.GB6
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Any lorn of cul areas, of narow overlaps. shall be patched using a
satistaclory adhcswe and by placing sections of tho membrane aver the
delcclive area in such a manner that the patch extends at least 6 inches

beyond the defect. The patch shall be rolled or firmly pressed onto lhe
surlace.

The fabric shall be neatly cut and contoured at all joints as directed by the
Engineer.

Aller the membrane waterprooling has been completed. the membrane
shall be cut with two right angle cuts at all deck drain pipes. The cuts shall
be made to the inside diameter of the drain pipes. after which the corners
of the membrane waterproofing shall be turned down into the drains and
laid in a coating of asphailt binder.

Membrane System B

Materials
Primer

The primer, it required. shall meel the manufacturer's
recommendations.

Membrane
The membrane shall meet the following requirements:
Viscosity. ASTM E 102 850-1350
SSF at 350 degraes F
Softening Point, ASTM D 2398 165 Min.
degrees F
Adhesion, psi ASTM D 420(1) 15 Min.
Cold Bend Test,
Minus 10 degrees F _ (2) No cracks
Compalibility with Asphalt Complete

" (1) Adhesion ASTM' D 429, Methad A(Modified). This is a tension
test of vulcanized rubber to steel. Coat the surfaces of the 2
metal plates described in the procedure with an epoxy resin of

_ at least 2000 psi tensile strength. Stand the coated ends on
Ottawa sand (ASTM C 109). Apply a pressure of 10 Ibs. fora
minimum of esight hours to ensure adequale bedding of the
sand in the resin. Brush all loose particles from the treated
metal surface and coat each with 0.3 gram of primer.

Cover the bottom of a cylindrical thin film oven test pan (ASTM
D 1754) with a release paper such as Technipeel No. 985
made by the Brown Paper Company of Kalamazoo. Michigan.

Any release paper that retains its release properties after use
is satistactory.

Pour 50 grams of membrane (350 - 375 degrees F) into the
release-treated pan. Aflow the membrane to cool to ambient
temperature. Remove it from the pan and cut circular
sections to fit the meta! plates or discs coated as above.

Fil the circular section of membrane on one metal disc and
place the olher metal disc over it. Put this sangwich in a 140

GENERAL SPECIAL PROVISIONS DIVISION 6 0801.GB6
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degree F oven. Place a one kg weight on it and leave in the
oven lor two hours.

Tesl in accordance wilh ASTM D 429, Method A, and
calculale adhesion as total load at failure divided by area of
adhered surlace. whether lailure occurred at bonded surface
or within the membrane malerial.

(2) Cold Bend Test. Pour 50 grams of membrane inlo a container,
as described for the adhesion test. Allow it to cool to ambient
lemperalure and remove from the pan.

Dust both sides lightly with talc to prevent stickiness.

Place the specimen in a -10 degree F cold chamber for two
hours. While still in the cold chamber, bend the specimen
180 degrees over a radius not to exceed 1 inch.

Remove the membrane trom the cold chamber and check for
cracks. Only material which shows no cracks will be
considered satisfactory.
Application
Primer
The primer, if required, shall be applied to the pavement as specified
by membrane manufacturer.

Membrane Application
If the primer has become contaminated, the pavement shall be

cleaned and a new primer applied and allowed to cure before the
membrane is appiied.

The membrane material shall be heated in accordance with the
manulaclurer's recommendations. To ensure against overheating. a
double-boiler type heater shall be used and the membrane material
shail be ¢irculated or agitated during the heating process.

The membrane shall be applied to the clean, dry (primed) surface at a
nominal rate ot 0.5 gallon per square yard and in accordance with the
manutacturer's recommendations as to application temperatures.

Placement of the asphalt concrete weaaring surface shall be done in
accordance with the recommendations of the coating manufacturer.

Membrane System C

Membrane System C shall consist of an asphaltrubber membrane together
with a membrane protective fabric. The asphaltrubber membrane shall be
produced by one of the two known proprietary processes combining granulated
tire rubber with asphall cement. Method 1 uses a ground, vuicanized rubber
and an extender oil where as Method 2 uses ground vulcanized rubber and a
kerosene diluent. Either method is acceptable based on proper compliance
with the specification and certification of materials.

GENERAL SPECIAL PROVISIONS DIVISION 6 0801.GB6
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Materials

Asphait Cement
The asphalt shall be paving grade asphall meeling the requirements
for AR-1000 as speciied in the umtorm Pacific Coasl Asphalt

Specificalions or it shali be AR-2000W or AR4000W conforming 10
Section 9-02.1(4).

Rubber Extender Oil {(Method 1)

The extender oil shall be a resinous. aromatic hydracarbon meeling
the loliowing requirements when lesled as indicated:

ASTM
Test Test Method Requireman!
Viscosity, SSU at 100°F D88 2,500 min.
Flash Point, COC Open Cup D92 392 min.
Molecular Analysis: D 2007
Asphalienes, percent by Weight 0.1 max.
Aromatics, percent by Weight 55.0 min.

Kerosene Type Diluent (Method 2)

The kerosene type diluent used shall be compatible with al! malerials
used and shall have a flash point (ASTM D 92} of not less than 8O F.
The initial boiling point shall be not less than 300°F with a lotal
distiltation (dry point) before 450°F (ASTM D 850). The Contractor 15
cautioned that a normal kerosene or range 0il cut may not be suitable.

Ground Rubber Components
Method 1

The rubber shall meet the following physical and chemical
requirements:

- -. The granulated crumb rubber shail contain 22 + S percenl by
weight natural rubber and shali meet the following

fequirements:
- Sieve Jize - Percent Passing
U.S. No. 8 100
U.S. No. 30 4Q-75
tJ.S. No. 50 10-35
U.S. No. 100 0-15

The sieves shall comply with AASHTO M 82 (ASTM E 11). All
percentages are by weight.

The specific gravity of the rubber shail be 1.15 +0.05 and
shall be (ree of fabric, wire, or other contaminating materiais,
except that up to four percent of calcium carbonate may be
included in the rubber to prevent particles from sticking
together.

Method 2 ;
The combined granulated rubber shall consist'of a minimum of 80
percent by weight of vulcanized rubber produced by the

GENERAL SPECIAL PROVISIONS DIVISION 6 0801.GB6
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processing of wres.  The rubber shalt consist of one type or a
blend of lypes as indicated below.  The type or blend selncied
shall be based on laboratory testing by the asphallrubber supplier.

The granulated rubber types shall meet the following gradalion:

ieve §i Percen in

Type 1 Type 2 Type 3
U.S No. 8 {2.36mm) 100
U.5. No. 10 (2.00mm) 95-100
U.S. No. 16 (+.18mm) 100 100
U.S. No. 30 {0.600mm) 0-10 60-90 95-100
U.S. No. 50 {0.300mm}) 0-5 0-20 30-60
U.S. No. 80 (0.180mm) 0-5 15-35
U.S. No. 200 (0.075mm) . 0-10

The sieves shall comply wilh the requirements of AASHTO M @2
(ASTM E 11). All percentages are by weight.

The individual granulated rubber particles. regardless of diameter,
shall not be greater in length than 0.250 inch for Type 1 or 0.125
inch for Type 2 and Type 3.

The combined granulated rubber shall have a specilic gravity of
1.15 x0.05 and shall be free of loose fabric, wire and other
contaminants except that up to four percent (by weight of rubber)
calcium carbonate or lalc may be added to prevent rubber
particles from sticking together. The rubber shall be sufficiently

dry to be free fiowing and not produce foaming when blended with
the hot asphalt cement.

Fabric For Membrane Protection

The fabric shall be a polypropylene material having the fbl!owing
properties:

Tensile strength. either direction, min. 47 Ibs. (WSDOT Test
Method 916) '

Waeight, 0z./sq. yd. 3-6
Width, inches 36 min.

Certification of Quality Assurance
The asphalvrubber supplier shall furnish the Engineer the
asphaltrubber mix {formulation which shall contain the following

information, a minimum of seven days prior ta starting placement of
the membrane:

Asphalt Cement Granulated Rubber
Grade of asphalt Total rubber content, weight
Source of asphalt Percent of asphaltrubber mixture

Rubber type(s) and content of each type (if biend), weight. and
percent of combined rubber:
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Asphalt Moditier

Type of Modifier
Cuantity of modifier, weight
Percent of asphalt cement

The Contraclor shall submit certificalions that the asphall cement s
compatible with the rubber. New cerlifications will be required if the
asphalt cement is changed. The supplier shall turnish a certificate of
compliance with these specifications for each shipment.

The granulated rubber shall be accepled by certification trom the
rubber supplier.

Preparation of AsphalyRubber
Both Methods
The method and equipment for combining the rubber and
asphalt shall be so designed and accessibie that the Engineer
can readily determine the percenlages. by weight, of each of
the two materials being incorporated into the mixture.

Method 1

The rubber and modified asphalt sha!l be combined in a ratio
of 20 + 2 percent rubber to 80 + 2 percent asphait by weight
and reacted for a sufficient time at 400° F +25° F 10 produce
a product with the following properties:

Viscosity at 400 1700 cps max.
Softening Point (R & B) 120° F min.
Flex Temperature (80° Bend Tes!) 20° F max.

In the event a delay occurs when the product is ready 10 be
applied, the heat will be turned ol untii the job resumes.

Method 2

The percent of combined rubber shall be as indicated by the
mixture design for specific project requirements by weight of
total mixture. that is, by total weight ol asphalt cement plus
asphalt modified (if used) plus granulated rubber.

The temperature of the asphait shall be between 350° and
425° F (177° 10 218° C) at the addition of the vulcanized
rubber. The asphalt and rubber shalt be combined and mixed
together in a biender unit then reacted in the distributor for a
period of time as required by the Engineer and, based on
laboratory testing, by the asphaitrubber supplier.  The
temperature of the asphall/rubber mixture shall be above 325°
F (163° C) during the reaction period.

AHer the reaction between asphalt and rubber has occurred,
the viscosity of the hot asphaltrubber mixure may be
adjusted for spraying or better wetting of the cover malerial by.
the addition of a ditluent. The diluent shall comply with the
requirements for kerosene type diluent (Method 2) and shall
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nol excend 75 percent by volume of the hot asphaltrubbior
mixture

When a job delay occurs after full reaction, the asphall rubber
may be allowed 10 cool. The asphalirubber shall be reheated
slowly jusl prior lo application bul no! to a temperature
exceeding 325° F (163° C). An additional quantity of diluent
not exceeding three percent by volume of the hot
asphaitrubber mixiure may be added afler reheating.

Construction of Membrane

Equipment

The equipment used for mixing and spreading the asphall and
rubber shall be a self-powered pressure distributor equipped
with a separate power unit. a distributing pump capable of
pumping the specified material al the specified rate through
the distributor lips. and equipment for heating the bituminous
material. The distribution bar on the distributor shall be fully
circulating with nipples and valves 50 constructed that they
are bathed in the circulating asphalt to the extent that the
nipples will not hecome partially plugged with congealing
asphall. Distributor equipment shall include a tachometer,
pressure  gauges. volume measuring devices. and a
thermometer for reading temperatures of tank contents. The
spray bars on the distributor shall be controiled by a boolman
riding a! the rear of the distributor in such a position that
operation of all sprays is in full view and accessible to him for
controlling spread widths.

Application
The application rate of the hot asphaltrubber mixture shall be
0.55 + 0.10 gallon per square yard uniformly appiied.

All transverse joints shall be made by placing building paper

-Over the ends of the previous applications. and the joining

application shall start on the building paper used. Once the
application process has progressed beyond the paper used,
the paper shall be removed and disposed of to the satistfaction
of the Engineer. If the Contractor can demonstrate the ability
to produce satistactory transverse joints without paper. no
paper will be required as long as the joints remain
satisfactory. Any unsatisfactory joint shail be repaired at the
Contractor's expense.

Membrane Protaction

Prior to overlaying with aspbalt concrete, the asphaltrubber
mixture shall be covered with membrane protection fabric.
The fabric shali be aligned and carefully rolied or broomed
into the asphalt rubber mixture. Rolling ar brooming the fabric
into the asphalt should be accomplished in such a way that
any air bubbles which form under the tabric will be removed.
This can best be accomplished by brooming from the center
of the fabric loward the outer edges. Initial alignment is very
important since the f{abric direclion cannot be changed
appreciably without causing wrinkles. -If the alignment of the
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tabiic must he changed, the fabric shall be cut and reahgned
overlapping the previous matenal and proceeding as betore.
All joints shall be overlapped a tmimimum ol 1 inch

After the membrane walerproohing has been completed. the
fabric shall be cut around the lop inside of the frame of inlets
and laid in a coaling of asphalt binder.
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Payment

The unit contracl price per square yard for “"Membrane Waterprooling (Deck
Seal)” shall be full pay for performing the work as specified. The price paid

shall include reparring any damaged or defective waterprooling membrane and
damaged asphalt overlay.

GENERAL SPECIAL PROVISIONS DIVISION 6 ~ 0803.MRE
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Measurement

Membrane waterptooling will be measured by the square yard The area lo be

measurcd wili be the area ol the bndge deck and curb which is satisfactorily
sealed and accepled.

Payment

The unit contract price per square yard for "Membrane Waterproofing {Deck
Seal)" shall be full pay for performing the work as specilied. The price paid

shall include repainng any damaged or defective waterproofing membrane and
damaged asphalt overiay.

GENERAL SPECIAL PROVISIONS DIVISION 6 0802.GB6
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When old asphalt concrete is proposed for inclusion in the mix (either from
materials obtained from this project or an existing stockpile), the
Contractor shall submit his design for approval, including representative
samples taken in the presence of the Engineer, and the approximate
proportions of the various materials {old asphalt concrete, new aggregate,
recycling agent, new Paving asphalt)} to be used. Upon tentative approval of
approximate proportions proposed by the Contractor, the materiais will be
proportioned together for a job mix design. Approval of the mix design shall
be based upon meeting the specification requirements of section 9-03.8(2) of
the standard specifications for the specified Class ACP or as shown in these
special provisions. 1In addition, for mix design approval, the blend of
recovered paving asphalt plus recycling agent and additjonal paving asphalt
shall meet the requirements for AR-4000W in accordance with section
9-02.1(4) of the standard specifications. The Contractor shall allow 15
working days for this approval and design once the material has been
received at the Materials Laboratory. Additional time may be required if
the proportions will not make an adequate design, as determined by the
Engineer, or if the Contractor requests more than one rejuvenatoer or paving
asphalt source approval. The Contractor is also advised that production of

the asphalt concrete shall not commence until the job mix design has been
established.

Asphalt concrete pavement Class *#*% B ku# will be measured by the ton with

no deduction being made for the weight of the paving asphalt or any other
component of the mixture. - .

For the purpose of asphalt cement adjustment computations and paving asphalt
revision quantities, if any, the new paving asphalt and recycling agent, if
any, will be measured by the ton with the quantity determined from
Production data. The State reserves the right to make random checks of the

" 8ross and tare -weights of ‘the transport equipment at the time of delivery,

as well as measuring the paving asphalt volume in the storage tank prior to
and after the deposit from the transport vehicle.

The unit contract price(s) per ton for *%* 'Asphalt Conc. For Preleveling
Cl. B Incl. Paving Asphalt” and "Asphalt Concrete Pavement Class B Incl.
Paving Asphalt" #*%* ghall be full compensation for furnishing all labor,
equipment, tools and materials, including the cost involved with the
furnishing of recycling agent, if any, and the furnishing of paving asphalt,
necessary to produce and place the asphalt concrete pavement as specified.

RUBBER MODIFIED ASPHALT CONCRETE PAVEMENT

This work shall consist of placing Plusride Asphalt on those portions of the
roadway shown in the plans.

SR 530 -
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Plusride Asphalt is a patented process licensed by:

All Seasons Surfacing Corporation
1017 NE 4th Street, Suite No. 1
Bellevue, WA 98004

(206) 454-3830

The Contractor shall arrange to have a technical representative of All

Seasons Surfacing Corporation on the project while Plusride is being mixed
or placed.

The rubber modified asphalt concrete shall consist of granulated rubber
added to the aggregate phase of an asphalt concrete mixture.

The standard specifications for asphalt concrete shall be applicable except
for the following:

Materials

The materials used in this rubber modified asphalt concrete shall have
the following properties:

Asphalt .
The asphalt shall be AR-4000W conforming to section 9-02.1(4) of
the standard specifications. The percent of asphalt required in
this mixture shall be between 7.5 and 9.5 percent.

Granulated Rubber

The granulated rubber and cord fibers shall be ground from rubber
tires and shall meet the following gradation: '

Sieve - Percent Passing by Weight
1/4 100
No. 4 76-100
No. 10 . 28-42
No. 20 16-24
Aggrepate

The aggregate shall meet the general requirements of section
9~03.8(1) of the standard specifications and in addition shall
meet the following specifications:
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Sicve ‘Percent Pass ing by Weight
5/8 100
3/8 60-80
1/4 30-44
No. 10 20-32
No. 30 13-25
No. 200 8-12

Fracture 757 minimum
Sand Equivalent 45 minimum

Mineral filler is usually required to meet the minimum 20C
material requirements,

Blending and Mixing

A representative sample of the total paving mixture, which meets the

mix requirements, shall be produced prior to producing the mix for the
project paving.

(&

The construction requirements set forth in section 5-04.3(1)B of the

standard specifications shall be supplemented by the follewing:

The amount of granulated rubber shall be determined by a method
which uniformly feeds the mixer within + 0,15 percent.

The components of the rubber modified asphalt concrete shall be

combined in the following order and proportions:

1 Add mineral aggregate

2. Add rubber granules at 3.0 percent by weight of the total mix
(60 1b/ton)

3. Mix for 15 seconds

4. Add the design asphalt content

5. Mix normal time

The construction requirements set forth in section 5-04.3(1)D of the
standard specifications shall be supplemented by the following:

Granulated rubber introduced into the mixer shall be drawn from
storage bins by a continuous mechanical feeder which will
uniformly feed the mixer within + 0.15 percent.

The plant shall be equipped with a heat shield or other means to

prevent the open flame from coming in contact with the granulated
rubber,
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The first sentence of the third paragraph of section 5-04.3(8) of the
standard specifications is deleted and the feollowing substiluted:

The temperature of the mix at discharge shall be between 129% b,
and 3607 F. for batch plants or between 3007 F. and 32572 F. for
drum mixer piantls.

Mix Design
The Contractor shall submit to the Engineer a rubber modified asphalt
concrete mix design that has been agreed to by the patent holder.

Job Mix Tolerances

11 mix furnished for the project shall conform to the approved job-mix
formula within the following ranges of tolerances:

Sieve Size Percent Passing
3.8" or 1/4" + 0

No. 10 or No. 30 + 4

No. 200 + 2

Gap Grading Percent + 4
Asphalt Percent + 0.4
Rubber Percent + 0.15%

*Not determinable by extraction testing.

The plant shall be equipped to feed mineral filler into the mix within
an accuracy of 0.5 percent.

Spreading and Finishingmm-

Section 5-04.3(9) of the standard specifications is deleted and
replaced with the following:

The mixture shall be laid upon an approved surface, spread and
struck off to the grade and elevation established. Special care
must be taken to obtain a good joint as it may be difficult to
hand rake this material. Asphalt pavers complying with section
5-04.3(3) shall be used to distribute the mixture.

A CS5-1 tack coat shall be applied and shall consist of 0.06-0.08

gallon/square yard of retained asphalt. The spraying temperature
shall be from 70% to 140Z F.

On areas where irregularities or unavoidable obstacles make the
use of mechanical spreading equipment impractical, the paving may
be done with other equipment or by hand.
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Compact ian
Asphalt rollers and compaction procedures  shall  conform with  the
standard requirements and supplemented with the following:

Breakdown compaction should begin immediately behind the paving
machine. However, some delay may be required tg prevent rollar
pickup. The roller drums must be kept well watered and a wetting

agent may be necessary to decrease the occurrence of roller
pickup.

Breakdown compaction shall be accomplished wusing a 10-12 rton
vibratory or static steel roller. The roller must apply a minimum

force of 250 pounds per linear inch of drum width to the pavement
surface.

An 8-10 ton tandem steel roller shall be used fer finish rolling.
Finish rolling of the mat shall continue until the temperature of
the mat has dropped below 140%F or untii elastic movement under
the roller 1s no longer observed.

The proper rolling procedure shall be established with a contrc.
strip to determine equipment and number of coverages nccessary Lo

obtain the target density. The target density, as a percentage of

maximum theoretical density, shall be 957 to 93% (27 to 37 air
voids).

Measurement

Section 5-04.4 of the standard specifications is supplemented with the
following:

Measurement of-the rubber modified asphalt concrete will be by the
ton and will include the granulated rubber, the asphalt cement and
any other component of the mix.

Payment

Section 5-04.5 of the standard specifications is supplemented with the
following:

The unit contract price per ton for "Rubber Modified Asphalt
Concrete Pavement" shall be full compensation for furnishing all
labor, equipment, materials, supplies, and royalties (if any)
required in the construction of this material as specified.

POLYESTER MODIFIED ASPHALT CONCRETE PAVEMENT

This work shall consist of mixing, placing and compacting asphalt concrete
that has had polyester fibers introduced at the time of mixing.
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RUBBERIZED ASPHALT CONCRETE PAVEMENT CLASS D

2 Description
3 As shown in the Plans. or as designated by the Engineer, the Contractor shall
4  construct rubberized asphalt concrete pavement Class D.
5
6 Materials
7 Seclion 9-02 shall apply except for the following changes:
8
8 Asphait-Rubber Binder
10 The asphalt-rubber binder shall be a uniform reacted mixture of compatible
1 paving grade asphait cement, granulated reclaimed vulcanized rubber. and
12 if required by the mixture design, liquid anti-stripping agernt. The asphall-
13 rubber binder shall meet the following physical parameters when reacted at
14 350°F +.- 10°F for 60 minutes:
15
16 Test
17 Parameter Method Requirement
18
19 Viscosity, al 350°F cp. Haake 1500 - 4000
20 Cone Penetration,
21 77°F min. ASTM D119 20
22 Softening Point. F min. ASTM D36 125
23 Resilience. 77°F min. ASTM D3407 15%
24
25 Asphalt Cement
25 The asphalt cement for the asphalt-rubber binder shall be AR2000W and
27 shali comply with the requirements of Section 9-02.1(4).
23
29 Granulated Reciaimed Vulcanized Rubber
36 The rubber used shall be produced pnmarily from the processing of
N automobite and truck tires. The rubber shail be produced by ambient
32 ternperature grinding processes only. The gradation of rubber when tested
33 mn accordance with ASTM C136, using approximately 50 grams. shall meet
34 the following requirements.
35
36 Percent Passing
37 Sieve Sizes Open Graded
38
39 #10 100
40 #16 75 - 100
41 #30 25 - 60
42 #80 0-20
43 #200 0-5
44
45 The use of rubber of muitiple sources is acceptable provided that the
45 overall blend of rubber meets the gradation requirements.
47
48 The granulated rubber shall have a specific gravity of 1.15 + 0.05 and shall
49 be free of loose fabric wire and other contaminants except that up to 4% by
50 weight of rubber) calcium carbonate or talc may be added to prevent rubber
51 particles from sticking together. The rubber shall be sufficiently dry so as to
32 be free flowing and notl produce a foaming problem when blended with the
33 hol asphail cement,
54
SR 195
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43
44
45
48
47
48
49
50
31
52
53
54
55

SR 195

The length of the individual rubber particles shall not exceed 3 16 nch (5
mm).

The granulated rubber shall be accepted by certification from the rubber
supplier.

Anti-Stripping Agent

If required by the job mix formula o produce appropriate water resistance.
an anti-slripping agent meeting the requirements of Section 9-02.4 shall be
incorporated into the asphalt-rubber material at the percentage required by
the job mix formula. It shall be added to the asphalt cement prior 1o
biending with the granutaled rubber.

Asphalt-Rubber Binder Mixture Design

The mixture design shall be performed by the asphait-rubber supplier. The
proportion of granulated rubber shali be between 16% - 20% by weight of
the total mixture.

The asphait-rubber supplier shall supply to the engineer a mix formulation at
least 10 days before pavement construction is scheduled to begin. The mix
tormulation shall consist of the following information: '

Asphalt Cement
Source of Asphait Cement
Grade of Asphalt Cement
Percentage of Asphalt Cement by total weight of the asphalt-rubber
mixlure,

Granulated Rectaimed Rubber
Source of Granulated Rubber
Grade of Granulated Rubber _
Percentage of Granulated Rubber by total weight of the asphali-
rubber mixture. .

If granuiated rubber from more than one source is utitized the
above information will be required for each granulated rubber used.

Anti-Strip Agent
Source of Anti-Strip
Grade of Anti-Strip
Percentage of Anti-Slrip by weight of the asphalt.

Asphalt-Rubber Mixing and Production Equipment
All equipment utilized in production and proportioning of the asphalt-rubber
binder shalli be described as foltows:

An asphalt heating tank with a hot oil heat transter system or retort
heating system capable of heating asphalt cement to the necessary
temperature for blending with the granulated rubber. This unit shail be
capable of heating a minimum of 3.000 gailons of asphalt cement.

An asphalt-rubber mechanical blender with a two stage cominuous
mixing process capable of producing a homogenous mixture of asphait
cement and granulated rubber, at the mix design specified ratios. as
designated by the Engineer. This unit shall be equipped with a
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