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This Engineering Instruction partially supersedes El 96-023 (see discontinued item numbers shown below).

EFFECTIVE DATE: ThisEngineering Instructionwill be effective on all Department contractslet on or after
January 9, 1997.

PURPOSE: The purpose of this Engineering Instruction isto:

1) Transmit new Hot Mix Asphalt special specifications for Heavy Duty and Rut Avoidance mixes (Items
18403.XX18 M, Items 18403.XX 18, Items 18403.XX34 M, Items 18403.XX 34, listed below).
2) Delete previous versions of the Hot Mix Asphalt specia specifications.

BACKGROUND: Thespecificationsincludemodificationsbased onthecommentsfrom Project Engineers, Industry,
Regiona Materid sEngineersand theeval uation of previoudy constructed pavementson which previousversionsof
these specifications were used. The changes are as follows:

a) HeavyDuty: Thenew specification revisesthelower compaction limit from 91%to 92% of the mixture's
maximum dengity.

b) Rut Avoidance: Thenew specificationintroducesperformancebased payment adjustmentsand revisesthe
lower compaction limit from 91% to 92% of the mixture's maximum density.

TRANSMITTED MATERIAL: Attached are the following specia specifications:

METRIC:

ITEM 18403.1318 M  HEAVY DUTY ASPHALT CONCRETE, TYPE 3HD

ITEM 18403.1718M  HEAVY DUTY ASPHALT CONCRETE, TY PE 6F HD

ITEM 18403.1918M  HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M  RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA
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ENGLISH:

ITEM 18403.1318 HEAVY DUTY ASPHALT CONCRETE, TYPE 3HD

ITEM 18403.1718 HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD

ITEM 18403.1918 HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

ITEM 18403.1336 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

DISCONTINUED SPECIFICATIONS: Thefollowing specia specifications are disapproved for use:
METRIC:

ITEM 18403.131701 M HEAVY DUTY ASPHALT CONCRETE, TYPE 3HD

ITEM 18403.171701 M HEAVY DUTY ASPHALT CONCRETE, TY PE 6F HD

ITEM 18403.191701 M HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

ITEM 18403.133201 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.173200 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.193201 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

ENGLISH:

ITEM 18403.131701HEAVY DUTY ASPHALT CONCRETE, TYPE 3HD

ITEM 18403.171701HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD

ITEM 18403.191701HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

ITEM 18403.1332001RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 3 RA

ITEM 18403.173201 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.193201 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

COST IMPACT: The cost impact will be asfollows:
Heavy Duty - A cost increaseisnot anticipated with theuseof thenew Heavy Duty specificationssincethenew
requirement was typically met on previous projects.
Rut Avoidance- Duetothechangesmadein the construction procedures, itisanticipated theaverage cost of the
itemswill increaseby $0.50 per tonor 1-2%. Also, itisanticipated that the pavement'sservicelifewill increase
by approximately 1 year resultingina6-10% savings. Thenet savingstothe Department isestimated to be4-9%.
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DESIGNERINFORMATION: Mix Selection Criteriafor theHeavy Duty and Rut Avoidance HM A mixeswill
remain the same as noted in the El 96-022 - MIX SELECTION CRITERIA FORHOT MIX ASPHALT, TOP
AND BINDER COURSES.

Project Designersshd | replacethe corresponding di scontinued speci ficationswith thetransmitted specid specifications
on all applicable on-going design projects and in PS& E packages.

ACTIONSBY THE MAIN OFFICE DESIGN QUALITY ASSURANCE BUREAU:
The attached special specifications shall become main office inserts, replacing the older versions.

DISCONTINUED REPLACED WITH
ITEM 18403.131701 M ITEM 18403.1318 M
ITEM 18403.171701 M ITEM 18403.1718 M
ITEM 18403.191701 M ITEM 18403.1918 M
ITEM 18403.133201 M ITEM 18403.1336 M
ITEM 18403.173201 M ITEM 18403.1736 M
ITEM 18403.191701 M ITEM 18403.1936 M
ITEM 18403.131701 ITEM 18403.1318
ITEM 18403.171701 ITEM 18403.1318
ITEM 18403.191701 ITEM 18403.1318
ITEM 18403.133201 ITEM 18403.1336
ITEM 18403.173201 ITEM 18403.1736
ITEM 18403.193201 ITEM 18403.1936

CONTACT PERSON: Any questionsregarding these new specificationstransmitted herein should bedirected to
Zoeb Zavery of the Materials Bureau at (518) 457-4582.



SPECIAL NOTE

ATTENTION

Rut Avoidance Asphalt Concrete with I n-Place Density Monitoring

The Contractor should be aware that thisis a performance-based specification in which the Contractor is
responsiblefor compacting the pavement within aspecified density range. The 36 seriesspecificationinclude
payment adjustment factors and an increase of lower compaction limit from 91% to 92%. In order to
successfully compact the pavement to the specified density range, the Contractor must be prepared to select,
operate, and control the paving and compaction equipment, to monitor the results, and to make necessary
adjustments (without direction from the Engineer) to achieve the desired results. Written instructions for
determining pavement density and corelocationsare avail ablefrom the Regional MaterialsEngineer or the
Director, Materials Bureav.



ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

Thereguirementsof Section403 - Hot Mix Asphalt Concrete Pavement shall apply except asmodified and/or
revised below.

DESCRIPTION

Thiswork shall consist of constructing rut avoi dance asphalt concrete pavement coursesin accordancewith
these specificationsand in reasonably close conformity with therequired lines, grades, thicknesses, and typical
sections shown on the plans or established by the Engineer. The Contractor shall be responsible for
continuous monitoring of the pavement density using anuclear density gauge and pavement coring asrequired
by the specification.

MATERIALS

The materials and composition for these mixtures shall meet the requirements specified for Type 3 binder
course, Type 6F and Type 7F top course in Subsection 401-2.01 through 401-2.05, except as noted herein.

The contractor shall formul ateand submit to the Regional Director, ajob mix formulathat satisfiesthedesign
general limitslistedin Table 1 - Rut Avoidance Mix Composition. Theproductiontolerancesin Table 1 will
be permitted to exceed the design general limits.

BINDER TOP
TYPE 3RA TYPE 6F RA TYPE 7F RA
Screen Design Design Design
Size Generd Production Generd Production Generd Production
Limits % Tol. % Limits % Tol. % Limits % Tol. %
Passing Passing Passing
37.5mm 100 --
25.0 mm 95-100 --
19.0 mm 74-93 +5 100 --
12.5 mm 58-73 +5 95-100 -- 100 --
6.3 mm 38-53 +5 58-72 +5 90-100 --
3.2mm 26-40 +4 36-54 +4 45-70 +4
850 um 9-23 +4 15-32 +4 15-40 +4
425 um 4-18 +4 8-25 +4 8-27 +4
180 pm 3-13 +3 4-16 +3 4-16 +3
75 pm 2-6 +2 2-6 +2 2-6 +2
% Asphalt 4.0-6.0 -- 5.0-6.2 -- 5.2-7.2 --
Table 1 - Rut Avoidance Mix Composition
L 01/09/97 August 1, 1996 M
El 96-040 Page 1 of 8




ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

Subsection401-2.03 A. Coarse Aggregate and 401-2.03 B. Blending shall be del eted and replaced with the
following:

A. Coarse Agaregates. Top Course Type 6F RA and Type 7F RA Hot Mix Asphalt mixtures shall
be from approved sources and meet one of the following requirements:

1. Coarseaggregatesshall be crushed limestone having an acid insol ubleresidue content of not
less than 20%, excluding particles of chert and similar siliceous rocks.

2. Coarseaggregatesshall be crushed dolomite having an acidinsol ubl e residue content of not
less than 17%, excluding particles of chert and similar siliceous rocks.

3. Coarse aggregates shall be crushed sandstone, granite, chert, traprock, oretailings, slag or
other similar non-carbonate materials. Non-carbonate particlesare defined asthose having
an acid insoluble residue content not |ess than 80%.

4, Coarse aggregates shall be crushed gravel or blends of two or more of the following types
of materials; crushed gravel, limestone, dolomite, sandstone, granite, chert, traprock, ore
tailings, slag or other similar materials. These aggregates must meet the following
requirements:

For Type 6F RA mixes - not less than 20% (by weight with adjustments to equivalent
volumesfor materials of different specific gravities) of thetotal coarse aggregate particles
(plus3.2mmmaterial) shall benon-carbonate. 1naddition, not lessthan 20% of the plus6.3
mm particles shall be non-carbonate. Non-carbonate particles are defined asthose having
an acid insoluble residue content not |ess than 80%.

For Type 7F RA mixes - not less than 20% (by weight with adjustments to equivalent
volumesfor materials of different specific gravities) of thetotal coarse aggregate particles
(plus3.2mm material) shall benon-carbonate. Non-carbonate particlesare defined asthose
having an acid insoluble residue content not |ess than 80%.

B. Blending. Where coarse aggregates for these mixes are from more than one source or of more
than one type of material, they shall be proportioned and blended to provide a uniform mixture.

C. Mix Properties. The mixtures shall meet the Marshall property criteria appearing in Table 2 -
Marshall Mix Property Criteria.

L 01/09/97 August 1, 1996 M
El 96-040 Page 2 of 8



ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 7F RA

Mix Criteria
Mix Property Type 3RA Type 6FRA Type 7TFRA
Stability, N, min. 6700 6700 6700
Flow, 0.25 mm, min. 8 8 8
Marshall Quoatient,
(Stability/Flow), min. 670 670 670
Air Voids, percent 3.0-50 3.0-50 3.0-50
Voidsin Mineral Agg.
(VMA), percent min. 12.0 14.0 16.0
Voids Filled with Asphalt
(VFA), percent 65-75 65-75 65-75

Table 2 - Marshall Mix Property Criteria

D. Mix Preparation. The Marshall specimens shall be prepared, mix properties determined, and

compl eted mix design submitted in accordance with the proceduresoutlined by Department written
instructions with the following modifications:

1.

2.

L 01/09/97
El 96-040

Compactive effort shall be 75 blows per side.

Five point asphalt cement content Marshall designisrequired prior to production. Onepoint
designs are not acceptable.

The minimum specified VMA shall be met at each of the five mix design asphalt cement
contents.

The Marshall quotient is cal cul ated as the corresponding ratio of corrected stability (N) to
flow (0.25 mm).

The optimum asphalt cement content shall be determined by the"Range" method. Graphs
shall be constructed for each of the specified mix design properties (stability, Marshall
quotient, air voids, VMA, and VFA) using each property as the vertical axisand percent
asphalt cement content asthe horizontal axis. Theplotted valuesineach graph shall befitted
with asmooth curvethat obtainsthe"best fit" for al values. A vertical lineisdrawn at the
point where the asphalt cement content provides the acceptabl e lower and upper limitsfor
the properties of stability, flow, Marshall quotient, and air voids. The mid-point of the
common overlap is the optimum asphalt cement content provided it does not fall on the
positive slope of the VMA curve. When this occursthelow point of the VMA curve shall
be the optimum asphalt cement content provided it fallswithin the common overlap of the
specified stability, flow, Marshall quotient, and air voids ranges.

August 1, 1996 M
Page 3 of 8



ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

CONSTRUCTION DETAILS

The details of 8401-3 Construction Details shall apply except as modified below:

Prior to paving operations for this item, construct a test section, as detailed in “Test Section” in this
specification, on the project site at a location approved by the Engineer, using the same equipment and
procedures to be used in the construction of the remainder of the course being laid, and stop.

The compaction equipment shal| conform to the requirementsof Subsection 401-3.06 Rollers. TheContractor
will control the operation of therollersduring the placement of theseitemsincluding the speed, theamplitude
settings, the vibration frequency, and the weight of the rollers.

Subsection 401-3.12 Compaction shall be deleted and replaced with the following:

"Immediately after thehot mix asphalt (HM A) hasbeen spread, struck off and surfaceirregul aritiesadjusted,
compact the mix by rolling thoroughly and uniformly. Roll the surface when the mixtureisin the proper
condition and when the rolling does not cause undue displacement, cracking or shoving. Initially roll the
pavement with theroller traveling parallel to the centerline of the pavement beginning at the low edge and
working toward the super-elevated edge.

Useanuclear density gauge to monitor and record the pavement density in accordance with this section and
M aterial sProcedure 96-01 M, "Nuclear Gauge Density DataCollection and Determination of Pavement Core
Locationsfor Rut Avoidance Asphalt Concrete”. Thenuclear density gauge should consist of aradioactive
source, scaler and other basic components housed in asingle backscatter unit. The gauge must be operated
by personnel trainedinthe principlesof nuclear testing and saf ety practices. Only gauge(s) calibrated during
the construction of thetest sectionwill be used during normal paving operation. If another nuclear gaugeis
to be used, a new test section must be constructed to calibrate that gauge and to establish a new PTD.

Compact the pavement sufficiently to achieveaminimum density of 96% of the PTD inasingletest |ocation
and 98% of the PTD cal cul ated asamoving average of thelast 10 test |ocations as determined by anuclear
density gauge. Takenuclear gauge readingsat each site, randomly sel ected by the Engineer, approximately
every 60 m along the length of the pavement for each pass of the paver and record them on a BR340 M.

If theaverage of 4 nuclear density gauge measurements taken at 90E angles over two consecutive locations
falls below 96% of the PTD or if the moving average of thelast 10 nuclear gaugetest sitesfalls below 98%
of thePTD, stop routine paving operationsand construct anew test strip. Normal productionwill only resume
after establishing anew PTD.

Placement and compaction on shoulders, ramps, maintenance widening, crossovers, and bridges will be
deemed satisfactory by the Engineer when the procedures used in these areas are the same as those used
onthemainline pavement sections. Nuclear gauge(s) used to monitor themainline paving should be used to
monitor the above referenced areas to insure that the pavement density is between 92% to 97% of the
mixture' s average daily maximum theoretical density.

L 01/09/97 August 1, 1996 M
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ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

The Engineer may require additional daily density verification consisting of four cores, nuclear density
readingsat each corelocation, and two loose mix sampleson any day during routine productionwith adequate
notice. Deliver the cores, nuclear density readings, and loose mix samples to the Department Regional
Laboratory nolater than the day following placement. If theaveragedensity of thefour coresisnot between
92% and 97% of the mixture's average daily maximum theoretical density, a payment adjustmentswill be
appliedtothematerial placed between thetimethe Engineer requestsadditional pavement coresandthetime
the Regional Material sEngineer establishesasnew PTD based on the coreresults, not to exceed 1 business
day following delivery of the coresto the Department Regional Laboratory. The payment adjustmentswill
be made according to Table 3 - Quantity Adjustment Factors.

Whentherolling operationiscompletethere should beno visibleshallow ruts, ridges, other roller marks, or
irregularities in the pavement. If these imperfections are present, correct the imperfections or relay the
pavement to the satisfaction of the Engineer. Perform all corrective work at no additional cost to the
Department.

Correct at once any displacement occurring asaresult of reversing the direction of theroller, or from other
causes, by the use of rakesand addition of fresh mixtureasrequired. Exercisecareinrolling not to displace
thelineand grade of the edgesof the bituminousmixture. To prevent adhes on of the mixtureto thedrum(s)
of theroller, properly moisten the drum(s) with water, or water mixed with small quantities of detergent or
other Department approved asphalt releasecompounds. If apneumatictirerollerisused, thepneumaticdrive
wheels may be coated with afine mist spray of fuel oil or other similar materialsto prevent pneumatic tire
pickup. Inall instances, protect the surface of the pavement from drippingsof fuel oil or any other solvents
used in paving, compaction or cleaning operations.

Unlessotherwisedirected by the Engineer, compact thelongitudinal joint by using oneof thepneumatic drive
wheels to overlap thejoint in two (2) passes with the drum operating static when vibratory rollers having
pneumatic drivewheelsare used. If dua vibrating drumrollersare used, compact thejoint by overlapping
the joints in two (2) passes with both drums operating static.

Alongforms, curbs, headers, wallsand other areasnot accessibleto therollers, compact the mix thoroughly
with mechanical tampersasdirected by the Engineer. On depressed areas, atrenchroller or small vibratory
roller approved by the Engineer may beused. Cleated compression stripsalso may be used under theroller
to transmit compression to the depressed area.

Remove any mixturethat becomes|oose and broken, mixed with dirt, or isinany way defective and replace
with fresh hot mixture and compact to conform with the surrounding area. Correct any area showing an
excess or deficiency of bituminous materials to the satisfaction of the Engineer.

If vibratory compaction equi pment isused, the contractor assumesfull responsibility for thecost repairing al
damage which may occur to highway componentsand adjacent property including buried utility and service
facilities.

When multiple paving operations are utilized with material production from a single plant each paving
operation will be evaluated separately.

L 01/09/97 August 1, 1996 M
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ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

Routine paving operationswill not begin unlessboth aproject calibrated nucl ear density gauge and an operator
are present.

Backfill al core holes, with asimilar HMA material aswas cored, as soon as possible after coring, using a
procedure approved by the Engineer."

Add the following to the end of §401-3:

Test Section. Prior to paving operationsfor thisitem, construct atest section onthe project siteat alocation
approved by the Engineer, using the same equipment and procedures to be used in the construction of the
remainder of the course being laid, and stop. The amount of mixture prepared according to the job mix
formulashould be sufficient to construct atest section 500 centerline-metersiong, thefull width of pavement,
and shall beof the samedepth specified for the construction of the coursewhichit represents. Routine paving
will only begin after aProject Target Density (PTD) hasbeen established by the Regional MaterialsEngineer
based on testing of the pavement cores. Thetest sectionisfor determining the Project Target Density (PTD)
for thisitemandfor calibration of thenuclear density gauge. ThePTD will beestablished within onebusiness
day of the delivery of the four cores, the two loose mix samples, and the four nuclear density readings.

NOTE: Routine paving will only begin after a Project Target Density (PTD) has been established by the
Regional MaterialsEngineer. Also, construction of atest sectionwill not begin unlessboth anuclear density
gauge and an operator are present.

Use thefirst 150 linear meters of the test section to stabilize the paving operation. The remainder of the
length will be used to determine the PTD. During construction of the test section, take two loose mix
samples, in accordancewith AASHTO T168-91. These sampleswill represent the material placed on this
test section. At the conclusion of thetest section, take four coresfrom the test section (excluding theinitial
150 m) at locationsrandomly selected by the Engineer in accordance with Materials Procedure 96-01 M. I
coring is performed the same day as placement, cool the pavement so that the core sampleis not damaged
during coring. At each corelocation, takedensity readingswith anuclear density gauge(s). A nuclear density
reading at each core location will be the average of the four measurements taken at 90°. Only gauge(s)
calibrated during the construction of the test section will be alowed to be used during normal paving
operations. Deliver thefour cores, the two loose mix samples, and the four nuclear density readingsto the
Department Regional Laboratory. Withthenuclear density readings, includegauge model number and serial
number for each gauge calibrated on the test section. The Regional Materials Engineer will use the test
section cores and nuclear gauge readings to establish the PTD.

OPTION: Paving may continue after completion of the test section using an interim PTD determined in
accordancewith Material sProcedure96-01 M, "Nuclear Gauge Density DataCollection and Determination
of Pavement Core L ocationsfor Rut Avoidance Asphalt Concrete”. If the average density of thefour cores
taken on the test section is not between 92-97% of the mixture's maximum theoretical density, payment
adjustmentswill beappliedtoany material placed after thetest section and beforethe Project Target Density
(PTD) has been determined by the Regional Materials Engineer. The payment adjustments will be made
according to Table 3 - Quantity Adjustment Factors.

L 01/09/97 August 1, 1996 M
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ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

METHOD OF MEASUREMENT

Subsection 403-4 Method of Measurement shall be deleted and replaced with the following:

"The pavement course shall be measured by the number of adjusted tonsof compacted material placedinthe
accepted work.

Eachdelivery vehiclesupplying Hot Mix Asphalt shal| be accompanied by a delivery ticket indicating thetons
of mixture being delivered to the work site. The tonnage on the ticket shall be determined either by:

A. Recorded batch weights,
B. Theoretical weights or
C. Truck scale weights.

Themethod of payment shall be subject to theapproval of theRegional Director. Other information suchas
tareweights, plant and mix identification, project identification, and time and date shall be provided on the
deliveryticketsasdirected by the Department. The Engineer or hisrepresentativeshall beprovidedwiththe
ticket prior to the spreading and finishing of the mixture.

The Department will test the cores from a test section or from any day the Engineer requests cores. |f
paving iscontinued using aninterim PTD immediately after the conclusion of atest section, or if the Engineer
requests additional coreson any day after thefirst day, full payment will be made if the average density of
thefour coresisbetween 92% and 97% of the mixture's average daily maximum theoretical density. If the
average density failsto meet thislimit, the quantity placed will be adjusted according to Table 3 - Quantity
Adjustment Factors shown below:

Average Core Density Quantity Adjustment Factors
90.0 # Density < 92.0 90%
88.0 # Density < 90.0 85%

<88.0 Remove pavement section.

Table 3 - Quantity Adjustment Factors

The quantity of thematerial subject to payment adjustmentswill be determined from typical sectionsshown
intheplans. Thepayment adjustmentswill beapplied to material placed on mainlinebut not shoulders, ramps,
maintenance widening and crossovers, and bridges.

L 01/09/97 August 1, 1996 M
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ITEM 18403.1336 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 M RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

BASIS OF PAYMENT

Subsection 403-5 Basis of Payment shall be deleted and replaced with the following:

"The unit bid priceper tonfor the pavement course shall includethe cost of furnishing al materiasincluding
asphalt cement and all equi pment and |abor necessary to completethework, including thecost of any cleaning
and tack coat applied pursuant to 8401-3.01. Also to be included in the unit bid price is the cost of all
necessary equipment, |abor and material srequired in construction of thetest sections, nuclear density testing,
obtaining the pavement cores, filling all core holes with asphalt concrete and compacting these core holes
satisfactorily to the Engineer.

Payment will be made under:

ITEM NO. ITEM PAY UNIT

18403.1336 M Rut Avoidance Asphalt Concrete With In-Place Density Metric Ton
Monitoring - Type 3 RA

18403.1736 M Rut Avoidance Asphalt Concrete With In-Place Density Metric Ton
Monitoring - Type 6F RA

18403.1936 M Rut Avoidance Asphalt Concrete With In-Place Density Metric Ton
Monitoring - Type 7F RA

L 01/09/97 August 1, 1996 M
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SPECIAL NOTE

ATTENTION

Rut Avoidance Asphalt Concrete with In-Place Density Monitoring

The Contractor should be aware that this is a performance-based specification in which the Contractor is
responsi blefor compacting the pavement within aspecified density range. The 36 seriesspecificationinclude
payment adjustment factors and an increase of lower compaction limit from 91% to 92%. In order to
successfully compact the pavement to the specified density range, the Contractor must be prepared to select,
operate, and control the paving and compaction equipment, to monitor the results, and to make necessary
adjustments (without direction from the Engineer) to achieve the desired results. Written instructions for
determining pavement density and corelocationsare avail ablefrom the Regional MaterialsEngineer or the
Director, Materials Bureau.



ITEM 18403.1336

RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

ITEM 18403.1736

MONITORING, TYPE 3 RA

RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

ITEM 18403.1936

MONITORING, TYPE 6F RA

RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 7F RA

Thereguirementsof Section403 - Hot Mix Asphalt Concrete Pavement shall apply except asmodified and/or

revised below.

DESCRIPTION

Thiswork shall consist of constructing rut avoi dance asphalt concrete pavement coursesin accordancewith
these specificationsand in reasonably close conformity with therequired lines, grades, thicknesses, and typical
sections shown on the plans or established by the Engineer. The Contractor shall be responsible for
continuousmonitoring of the pavement density using anuclear density gaugeand pavement coring asrequired
by the specification.

MATERIALS

The materials and composition for these mixtures shall meet the requirements specified for Type 3 binder
course, Type 6F and Type 7F top course in Subsection 401-2.01 through 401-2.05, except as noted herein.

The contractor shall formulateand submit to the Regional Director, ajob mix formulathat satisfiesthedesign
general limitslistedin Table 1 - Rut Avoidance Mix Composition. Theproductiontolerancesin Table 1 will
be permitted to exceed the design general limits.

BINDER TOP
TYPE 3RA TYPE 6F RA TYPE 7F RA
Screen Design Design Design
Size Genera Production Genera Production Generd Production
Limits % Tol. % Limits % Tol. % Limits % Tol. %
Passing Passing Passing
11/2" 100 --
1" 95-100 -- --
3/4" 74-93 +5 100 -- --
/2" 58-73 +5 95-100 -- 100 --
1/4" 38-53 +5 58-72 +5 90-100 --
1/8" 26-40 +4 36-54 +4 45-70 +4
20 9-23 +4 15-32 +4 15-40 +4
40 4-18 +4 8-25 +4 8-27 +4
80 3-13 +3 4-16 +3 4-16 +3
200 2-6 +2 2-6 +2 2-6 +2
% Asphalt 4.0-6.0 -- 5.0-6.2 -- 5.2-7.2 --
Table 1 - Rut Avoidance Mix Composition
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ITEM 18403.1336 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

Subsection401-2.03 A. Coarse Aggregate and 401-2.03 B. Blending shall be del eted and replaced with the
following:

A. Coarse Agaregates. Top Course Type 6F RA and Type 7F RA Hot Mix Asphalt mixtures shall
be from approved sources and meet one of the following requirements:

1. Coarse aggregates shall be crushed limestone having an acidinsol ubl eresi due content of not
less than 20%, excluding particles of chert and similar siliceous rocks.

2. Coarse aggregates shall be crushed dolomite having an acid insol ubl eresidue content of not
less than 17%, excluding particles of chert and similar siliceous rocks.

3. Coarse aggregates shall be crushed sandstone, granite, chert, traprock, oretailings, slag or
other similar non-carbonate materials. Non-carbonate particlesare defined asthose having
an acid insoluble residue content not |ess than 80%.

4, Coarse aggregates shall be crushed gravel or blends of two or more of the following types
of materials; crushed gravel, limestone, dolomite, sandstone, granite, chert, traprock, ore
tailings, slag or other similar materials. These aggregates must meet the following
requirements:

For Type 6F RA mixes - not less than 20% (by weight with adjustments to equivalent
volumesfor materials of different specific gravities) of thetotal coarse aggregate particles
(plus 1/8" material) shall be non-carbonate. Inaddition, not lessthan 20% of the plus 1/4"
particles shall be non-carbonate. Non-carbonate particles are defined as those having an
acid insoluble residue content not less than 80%.

For Type 7F RA mixes - not less than 20% (by weight with adjustments to equivalent
volumesfor materials of different specific gravities) of thetotal coarse aggregate particles
(plus /8" material) shall be non-carbonate. Non-carbonate particles are defined as those
having an acid insoluble residue content not |ess than 80%.

B. Blending. Where coarse aggregates for these mixes are from more than one source or of more
than one type of material, they shall be proportioned and blended to provide a uniform mixture.

C. Mix Properties. The mixtures shall meet the Marshall property criteria appearing in Table 2 -
Marshall Mix Property Criteria.
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ITEM 18403.1336 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 3 RA

ITEM 18403.1736 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 6F RA

ITEM 18403.1936 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY

MONITORING, TYPE 7F RA

Mix Criteria
Mix Property Type 3RA Type 6FRA Type 7TFRA
Stability, Ib., min. 1500 1500 1500
Flow, .01 in., min. 8 8 8
Marshall Quoatient,
Ib/.01 in., min. 150 150 150
Air Voids, percent 3.0-50 3.0-50 3.0-50
Voidsin Mineral Agg.
(VMA), percent min. 12.0 14.0 16.0
Voids Filled with Asphalt
(VFA), percent 65-75 65-75 65-75

Table 2 - Marshall Mix Property Criteria

D. Mix Preparation. The Marshall specimens shall be prepared, mix properties determined, and

completed mix design submitted in accordancewith the proceduresoutlined by Department written
instructions with the following modifications:

1.

2.

L 01/09/97
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Compactive effort shall be 75 blows per side.

Five point asphalt cement content Marshall designisrequired prior to production. Onepoint
designs are not acceptable.

The minimum specified VMA shall be met at each of the five mix design asphalt cement
contents.

TheMarshall quotient iscal culated asthe corresponding ratio of corrected stability (Ibs.) to
flow (.01 in.).

The optimum asphalt cement content shall be determined by the"Range" method. Graphs
shall be constructed for each of the specified mix design properties (stability, Marshall
quotient, air voids, VMA, and VFA) using each property as the vertical axis and percent
asphalt cement content asthe horizontal axis. Theplotted valuesineach graph shall befitted
with asmooth curvethat obtainsthe"best fit" for al values. A vertical lineisdrawn at the
point where the asphalt cement content provides the acceptabl e lower and upper limitsfor
the properties of stability, flow, Marshall quotient, and air voids. The mid-point of the
common overlap is the optimum asphalt cement content provided it does not fall on the
positive slope of the VMA curve. When this occursthelow point of the VMA curve shall
be the optimum asphalt cement content provided it fallswithin the common overlap of the
specified stability, flow, Marshall quotient, and air voids ranges.
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ITEM 18403.1336 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 6F RA

ITEM 18403.1936 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 7F RA

CONSTRUCTION DETAILS

The details of 8401-3 Construction Details shall apply except as modified below:

Prior to paving operations for this item, construct a test section, as detailed in “Test Section” in this
specification, on the project site at a location approved by the Engineer, using the same equipment and
procedures to be used in the construction of the remainder of the course being laid, and stop.

The compaction equi pment shal| conform to therequirementsof Subsection 401-3.06 Rollers. TheContractor
will control the operation of therollersduring the placement of theseitemsincluding the speed, theamplitude
settings, the vibration frequency, and the weight of the rollers.

Delete Subsection 401-3.12 Compaction and replace with the following:

"Immediately after thehot mix asphalt (HM A) hasbeen spread, struck off and surfaceirregul aritiesadjusted,
compact the mix by rolling thoroughly and uniformly. Roll the surface when the mixtureisin the proper
condition and when the rolling does not cause undue displacement, cracking or shoving. Initially roll the
pavement with theroller traveling parallel to the centerline of the pavement beginning at the low edge and
working toward the super-elevated edge.

Useanuclear density gauge to monitor and record the pavement density in accordance with this section and
Materials Procedure 96-01, "Nuclear Gauge Density Data Collection and Determination of Pavement Core
Locationsfor Rut Avoidance Asphalt Concrete." Thenuclear density gauge should consist of aradioactive
source, scaler and other basic components housed in asingle backscatter unit. The gauge must be operated
by personnel trainedinthe principlesof nuclear testing and safety practices. Only gauge(s) calibrated during
the construction of thetest sectionwill be used during normal paving operation. If another nuclear gaugeis
to be used, a new test section must be constructed to calibrate that gauge and to establish a new PTD.

Compact the pavement sufficiently to achieveaminimum density of 96% of the PTD inasingletest location
and 98% of the PTD cal cul ated asamoving average of thelast 10 test |ocations as determined by anuclear
density gauge. Takenuclear gauge readingsat each site, randomly sel ected by the Engineer, approximately
every 200 feet along the length of the pavement for each pass of the paver and record them on a BR340.

If theaverage of 4 nuclear density gauge measurementstaken at 90E angles over two consecutive locations
falls below 96% of the PTD or if the moving average of thelast 10 nuclear gaugetest sitesfalls below 98%
of the PTD, stop routine paving operations and construct a new test section. Normal production will only
resume after establishing anew PTD.

Placement and compaction on shoulders, ramps, maintenance widening, crossovers, and bridges will be
deemed satisfactory by the Engineer when the procedures used in these areas are the same as those used
onthemainline pavement sections. Nuclear gauge(s) used to monitor themainline paving should be used to
monitor the above referenced areas to insure that the pavement density is between 92% to 97% of the
mixture' s average daily maximum theoretical density.
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ITEM 18403.1336 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
MONITORING, TYPE 3 RA

ITEM 18403.1736 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
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The Engineer may require additional daily density verification consisting of four cores, nuclear density
readingsat each corelocation, and two loose mix sampleson any day during routine productionwith adequate
notice. Deliver the cores, nuclear density readings, and loose mix samples to the Department Regional
Laboratory nolater than the day following placement. If theaveragedensity of thefour coresisnot between
92% and 97% of the mixture's average daily maximum theoretical density, a payment adjustmentswill be
appliedtothematerial placed between thetimethe Engineer requestsadditional pavement coresandthetime
the Regional Material sEngineer establishesasnew PTD based on the coreresults, not to exceed 1 business
day following delivery of the coresto the Department Regional Laboratory. The payment adjustmentswill
be made according to Table 3 - Quantity Adjustment Factors.

Whentherolling operationiscompletethere should beno visible shallow ruts, ridges, other roller marks, or
irregularities in the pavement. If these imperfections are present, correct the imperfections or relay the
pavement to the satisfaction of the Engineer. Perform all corrective work at no additional cost to the
Department.

Correct at once any displacement occurring asaresult of reversing the direction of theroller, or from other
causes, by the use of rakesand addition of fresh mixtureasrequired. Exercisecareinrolling not to displace
thelineand grade of the edgesof the bituminousmixture. To prevent adhesion of themixtureto thedrum(s)
of theroller, properly moisten the drum(s) with water, or water mixed with small quantities of detergent or
other Department approved asphalt releasecompounds. If apneumatictirerollerisused, thepneumaticdrive
wheels may be coated with afine mist spray of fuel oil or other similar materialsto prevent pneumatic tire
pickup. Inall instances, protect the surface of the pavement from drippingsof fuel oil or any other solvents
used in paving, compaction or cleaning operations.

Unlessotherwisedirected by the Engineer, compact thelongitudinal joint by using oneof thepneumatic drive
wheels to overlap thejoint in two (2) passes with the drum operating static when vibratory rollers having
pneumatic drivewheelsare used. If dua vibrating drumrollersare used, compact thejoint by overlapping
the joints in two (2) passes with both drums operating stetic.

Alongforms, curbs, headers, wallsand other areasnot accessibleto therollers, compact the mix thoroughly
with mechanical tampersasdirected by the Engineer. On depressed areas, atrenchroller or small vibratory
roller approved by the Engineer may beused. Cleated compression stripsalso may be used under theroller
to transmit compression to the depressed area.

Remove any mixturethat becomes|oose and broken, mixed with dirt, or isinany way defective and replace
with fresh hot mixture and compact to conform with the surrounding area. Correct any area showing an
excess or deficiency of bituminous materials to the satisfaction of the Engineer.

If vibratory compaction equi pment isused, the contractor assumesfull responsibility for thecost repairing al
damage which may occur to highway componentsand adjacent property including buried utility and service
facilities.
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ITEM 18403.1336 RUT AVOIDANCE ASPHALT CONCRETE WITH IN-PLACE DENSITY
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When multiple paving operations are utilized with material production from a single plant each paving
operation will be evaluated separately.

Routine paving operationswill not begin unlessboth aproject calibrated nucl ear density gauge and an operator
are present.

Backfill al core holes, with asimilar HMA materia aswas cored, as soon as possible after coring, using a
procedure approved by the Engineer."

Add the following to the end of §401-3:

"Test Section. Prior to paving operationsfor thisitem, construct atest section onthe project siteat alocation
approved by the Engineer, using the same equipment and procedures to be used in the construction of the
remainder of the course being laid, and stop. The amount of mixture prepared according to the job mix
formulashould be sufficient to construct atest section 1500 centerline-feet long, thefull width of pavement,
and shall beof the samedepth specified for the construction of the coursewhichit represents. Routine paving
will only begin after aProject Target Density (PTD) hasbeen established by the Regional MaterialsEngineer
based on testing of the pavement cores. Thetest sectionisfor determiningthe Project Target Density (PTD)
for theitemandfor calibration of thenuclear density gauge. The PTD will beestablished within onebusiness
day of the delivery of the four cores, the two loose mix samples, and the four nuclear density readings.

NOTE: Routine paving will only begin after a Project Target Density (PTD) has been established by the
Regional MaterialsEngineer. Also, construction of atest sectionwill not begin unlessboth anuclear density
gauge and an operator are present.

Usethefirst 500 linear feet of thetest section to stabilize the paving operation. Theremainder of thelength
will be used to determinethe PTD. During construction of thetest section, take two loose mix samples, in
accordancewith AASHTO T168-91. These sampleswill represent the material placed on thistest section.
At the conclusion of the test section, take four coresfrom the test section (excluding theinitial 500 feet) at
locations randomly selected by the Engineer in accordance with Materials Procedure 96-01. If coring is
performed the same day as placement, cool the pavement so that the core sampleis not damaged during
coring. At each core location, take density readings with a nuclear density gauge(s). A nuclear density
reading at each core location will be the average of the four measurements taken at 90°. Only gauge(s)
calibrated during the construction of the test section will be alowed to be used during normal paving
operations. Deliver thefour cores, the two loose mix samples, and the four nuclear density readingsto the
Department Regional Laboratory. Withthenuclear density readings, includegauge model number and serial
number for each gauge calibrated on the test section. The Regional Materials Engineer will use the test
section cores and nuclear gauge readings to establish the PTD.

OPTION: Paving may continue after completion of the test section using an interim PTD determined in
accordancewith MaterialsProcedure 96-01, "Nuclear Gauge Density Data Collection and Determination of
Pavement Core Locations for Rut Avoidance Asphalt Concrete”. |If the average density of the four cores
taken on the test section is not between 92-97% of the mixture's maximum theoretical density, payment
adjustmentswill beappliedtoany material placed after thetest section and beforethe Project Target Density
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(PTD) has been determined by the Regional Materials Engineer. The payment adjustments will be made
according to Table 3 - Quantity Adjustment Factors."

METHOD OF MEASUREMENT

Subsection 403-4 Method of Measurement shall be deleted and replaced with the following:

"The pavement course shall bemeasured by the number of adjusted tonsof compacted material placedinthe
accepted work.

Eachdelivery vehiclesupplying Hot Mix Asphalt shall beaccompanied by a delivery ticket indicating thetons
of mixture being delivered to the work site. The tonnage on the ticket shall be determined either by:

A. Recorded batch weights,
B. Theoretical weights or
C. Truck scale weights.

Themethod of payment shall be subject to theapproval of theRegional Director. Other information suchas
tareweights, plant and mix identification, project identification, and time and date shall be provided on the
deliveryticketsasdirected by the Department. The Engineer or hisrepresentativeshall beprovidedwiththe
ticket prior to the spreading and finishing of the mixture.

The Department will test the cores from a test section or from any day the Engineer requests cores. |If
paving iscontinued using aninterim PTD immediately after the conclusion of atest section, or if the Engineer
requests additional coreson any day after thefirst day, full payment will be made if the average density of
thefour coresisbetween 92% and 97% of the mixture's average daily maximum theoretical density. If the
average density failsto meet thislimit, the quantity placed will be adjusted according to Table 3 - Quantity
Adjustment Factors shown below:

Average Core Density Quantity Adjustment Factors
90.0 # Density < 92.0 90%
88.0 # Density < 90.0 85%

<88.0 Remove pavement section.

Table 3 - Quantity Adjustment Factors

The quantity of thematerial subject to payment adjustmentswill be determined from typical sectionsshown
inthe plans. Payment adjustmentswill be applied to material placed on mainline but not shoulders, ramps,
maintenance widening and crossovers, and bridges."
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BASIS OF PAYMENT

Subsection 403-5 Basis of Payment shall be deleted and replaced with the following:

"Theunit bid priceper tonfor the pavement course shall includethe cost of furnishing al materiasincluding
asphalt cement and all equipment and abor necessary to compl etethework, including thecost of any cleaning
and tack coat applied pursuant to 8401-3.01. Also to be included in the unit bid price is the cost of all
necessary equipment, labor and material srequiredin construction of thetest sections, nuclear density testing,
obtaining the pavement cores, filling all core holes with asphalt concrete and compacting these core holes
satisfactorily to the Engineer.

Payment will be made under:

ITEM NO. ITEM PAY UNIT

18403.1336 Rut Avoidance Asphalt Concrete With In-Place Density Ton
Monitoring - Type 3 RA

18403.1736 Rut Avoidance Asphalt Concrete With In-Place Density Ton
Monitoring - Type 6F RA

18403.1936 Rut Avoidance Asphalt Concrete With In-Place Density Ton"
Monitoring - Type 7F RA
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SPECIAL NOTE

ATTENTION

Heavy Duty Asphalt Specification

The Contractor should be aware that thisis a performance-based specification in which the Contractor is
responsi blefor compacting the pavement withinaspecified density range. Thepreviousversion of theHeavy
Duty specification (17 series) had a 91-percent lower compaction limit, the lower compaction limit of the
revised version (18 series) has been increased to 92-percent. In order to successfully compact the
pavement to the specified density range, the Contractor must be prepared to select, operate, and control the
paving and compaction equipment, to monitor the results, and to make necessary adjustments (without
direction from the Engineer) to achieve the desired results.

A Quantity Adjustment Factor will beapplied toamajority of the paving to determinetheamount of payment.
The Contractor iscautioned that the Quantity Adjustment Factor isstatistically-based upon both theaverage
and variation of samplestested. The Quantity Adjustment Factor favorsacl osegrouping of samplesaround
the desired average (94% of maximum theoretical density) and conversely negatively affectswidevariation
of density. Written instructions for determining pavement density and quantity adjustment factors are
available from the Regional Materials Engineer or the Director, Materials Bureau.



ITEM 18403.1318 HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD
ITEM 18403.1718 HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD
ITEM 18403.1918 HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

Therequirementsof Section403 - Hot Mix Asphalt Concrete Pavement shall apply except asmodified and/or
revised below.

DESCRIPTION

Thiswork shall consist of constructing Heavy Duty Asphalt concrete pavement coursesin accordancewith
these specificationsand in reasonabl e close conformity with therequired lines, grades, thicknesses, and typical
sections shown on the plans or established by the Engineer. Thisis a performance based specification in
which the Contractor isresponsiblefor compacting the pavement within aspecified density range. Written
instructionsfor determining pavement density and quantity adjustment factorsare avail ablefrom the Regional
Materials Engineer or the Director, Materials Bureau.

MATERIALS

The materials and composition for these mixtures shall meet the requirements specified for Type 3 binder
course, Type 6F and Type 7F top course in Subsection 401-2.01 through 401-2.05, except as noted herein.
Mixture requirements shall be as follows:

Formul ate and submit to the Regional Director, ajob mix formulathat satisfiesthedesign general limitslisted
inTable1-Heavy Duty Mix Composition. Theproductiontolerancesin Table 1 will be permittedto exceed
the design general limits.

BINDER TOP
TYPE3HD TYPE 6F HD TYPE 7F HD
Screen Size Design Design Design
Generd Production Generd Production Generd Production
Limits, % Tol. % Limits, % Tol. % Limits, % Tol. %
Passing Passing Passing
11/2" 100 --
1" 95-100 --
3/4" 74-93 +5 100 --
172" 58-73 +5 95-100 -- 100 --
1/4" 38-53 +5 58-72 +5 90-100 --
1/8" 26-40 +4 36-54 +4 45-70 +4
20 9-23 +4 15-32 +4 15-40 +4
40 4-18 +4 8-25 +4 8-27 +4
80 3-13 +3 4-16 +3 4-16 +3
200 2-6 +2 2-6 +2 2-6 +2
% Asphalt 4.0-6.0 -- 5.0-6.2 -- 5.2-7.2 --

Table 1 - Heavy Duty Mix Composition
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ITEM 18403.1318 HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD

ITEM 18403.1718 HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD
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Subsection401-2.03A. Coarse Aggregate and 401-2.03B. Blending shall be del eted and replaced with the

following:

“A. CoarseAgaregates. Top course Type6F HD and Type 7F HD hot mix asphalt mixturesshall be

from approved sources and meet one of the following requirements:

1.

Coarseaggregatesshall be crushed limestone having an acid insol ubleresidue content of not less
than 20%, excluding particles of chert and similar siliceous rocks.

Coarseaggregates shall be crushed dolomite having an acid insol ubl eresidue content of not less
than 17%, excluding particles of chert and similar siliceous rocks.

Coarse aggregates shall be crushed sandstone, granite, chert, traprock, oretailings, slag or other
similar non-carbonate materials. Non-carbonate particles are defined as those having an acid
insoluble residue content not |ess than 80%.

Coarse aggregates shall be crushed gravel or blends of two or more of the following types of
materials; crushed gravel, limestone, dolomite, sandstone, granite, chert, traprock, oretailings, dag
or other similar materials. These aggregates must meet the following requirements:

For Type 6F HD mixes - not less than 20% (by weight with adjustments to equivalent volumes
for materials of different specific gravities) of the total coarse aggregate particles (plus 1/8"
material) shall benon-carbonate. Inaddition, not lessthan 20% of the plus /4" particlesshall be
non-carbonate. Non-carbonate particles are defined as those having an acid insoluble residue
content not less than 80%.

For Type 7F HD mixes - not less than 20% (by weight with adjustments to equivalent volumes
for materials of different specific gravities) of the total coarse aggregate particles (plus 1/8"
material) shall be non-carbonate. Non-carbonate particles are defined as those having an acid
insoluble residue content not |ess than 80%.

B. Blending. Where coarse aggregates for these mixes are from more than one source or of more than
one type of material, they shall be proportioned and blended to provide a uniform mixture.

C. MixProperties. Themixturesshall meet theMarshall property criteriaappearingin Table2- Marshall
Mix Property Criteria.
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Mix Criteria
Mix Property Type 3HD Type 6FHD Type 7FHD
Stability, Ib., min. 1500 1500 1500
Flow, .01 in., min. 8 8 8
Marshall Quoatient,
Ib/.01 in., min. 150 150 150
Air Voids, percent 3.0-50 3.0-50 3.0-50
Voidsin Mineral Agg.
(VMA), percent min. 12.0 14.0 16.0
Voids Filled with Asphalt
(VFA), percent 65-75 65-75 65-75

Table2 - Marshall Mix Property Criteria

D. MixPreparation. TheMarshall specimensshall be prepared, mix propertiesdetermined, and completed

mix design submitted in accordancewith the proceduresoutlined by Department writteninstructionswith
the following modifications:

1.

2.
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Compactive effort shall be 75 blows per side.

Five point asphalt cement content Marshall design isrequired prior to production. One point
designs are not acceptable.

The minimum specified VMA shall be met at each of the five mix design asphalt cement
contents.

TheMarshall quotientiscal cul ated asthe corresponding ratio of corrected stability (Ibs.) toflow
(0.01in.).

The optimum asphalt cement content shall be determined by the* Range” method. Graphsshall
be constructed for each of the specified mix design properties (stability, Marshall quotient, air
voids, VMA, and VFA) using each property as the vertical axis and percent asphalt cement
content as the horizontal axis. The plotted valuesin each graph shall be fitted with a smooth
curve that obtains the “best fit” for all values. A vertical lineis drawn at the point where the
asphalt cement content provides the acceptable lower and upper limits for the properties of
stability, flow, Marshall quotient, and air voids. The mid-point of the common overlap isthe
optimum asphalt cement content provided it doesnot fall onthe positiveslopeof theVMA curve.
Whenthisoccursthelow point of theVMA curve shall be the optimum asphalt cement content
provided it fallswithinthecommon overlap of thespecified stability, flow, Marshall quotient, and
air voids ranges.”

August 1, 1996
Page 3 of 8



ITEM 18403.1318 HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD
ITEM 18403.1718 HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD
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CONSTRUCTION DETAILS

The details of 8401-3 Construction Details shall apply except as modified below:

The compaction equipment shall conform to the requirements of Subsection 401-3.06 Rollers. TheContractor
will control the operation of therollersduring the placement of theseitemsincluding the speed, theamplitude
settings, the vibration frequency, and the weight of the rollers.

Subsection 401-3.12 Compaction shall be deleted and replaced with the following:

“Immediately after the Hot Mix Asphalt mixture has been spread, struck off and surface irregularities
adjusted, thoroughly and uniformly compact by rolling. Roll the surface when the mixtureisin the proper
condition and when the rolling does not cause undue displacement, cracking or shoving. Initially roll the
pavement with the roller traveling parallel to the centerline of the pavement beginning at each edge and
working toward the super-elevated edge.

Compact the pavement sufficiently to achieve densities, expressed as a percentage of the mixture'saverage
daily maximum theoretical density (%MADMTD), in arange of 92% to 97%. Pavement cores and mix
sampleswill betested and analyzed by the Department in accordance with Department written instructions
to determinetheloose mix sampleMADMTD, pavement corebulk density, and theresultant pavement core
percent of the MADMTD.

If consecutivelotsarefound to haveaQuantity Adjustment Factor equal to or below 85%, paving operations
for thisitem will be stopped and a new Test Section, constructed as described later in this section, will be
required. Paving operationsfor thisitemwill not be permitted until anew test section meetsthe acceptance
criteria, a minimum Quantity Adjustment Factor of 100%.

The Quantity Adjustment Factor will not be applied to material placed on rampswith auniform full width
section of less than 1,250 feet in length, shoulders, maintenance widenings and crossovers, and bridges.
Payment for these areas will be based on satisfactory placement and compaction as determined by the
Engineer. Placement and compaction procedures will be deemed satisfactory by the Engineer when the
procedures used in these areas are the same as those used on the main line pavement sections. Also, if a
nuclear gauge(s) isused to monitor the main-line paving then the same gauge(s) should be used to monitor
the above referenced areas to insure that the pavement density is between 92% to 97% of the MADMTD.

Whentherolling operationiscompletethere should beno visibleshallow ruts, ridges, other irregul arities, or
roller marks in the pavement. If these imperfections are present, correct the imperfections or relay the
pavement at no additional cost to the Department as ordered by the Engineer.

Correct at once any displacement occurring asaresult of reversing the direction of theroller, or from other
causes, by the use of rakesand addition of fresh mixtureasrequired. Exercisecareinrolling not to displace
thelineand grade of the edges of the bituminousmixture. To prevent adhes on of the mixtureto thedrum(s)
of theroller, properly moisten the drum(s) with water, or water mixed with small quantities of detergent or
other Department approved asphalt releasecompounds. If apneumatictirerollerisused, thepneumaticdrive
wheels may be coated with afine mist spray of fuel oil or other similar materialsto prevent pneumatic tire
pickup. Inall instances, protect the surface of the pavement from drippingsof fuel oil or any other solvents
used in paving, compaction or cleaning operations.
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Unlessotherwisedirected by the Engineer, compact thelongitudinal joint by using oneof thepneumatic drive
wheels to overlap the joint in two (2) passes with the drum operating static, when vibratory rollers having
pneumatic drivewheelsare used. If dua vibrating drumrollersare used, compact thejoint by overlapping
the joints in two (2) passes with both drums operating stetic.

Alongforms, curbs, headers, wallsand other areasnot accessibleto therollers, compact the mix thoroughly
with mechanical tampersasdirected by the Engineer. On depressed areas, atrenchroller or small vibratory
roller approved by the Engineer may beused. Cleated compression stripsalso may be used under theroller
to transmit compression to the depressed area.

Remove any mixturethat becomes|oose and broken, mixed with dirt, or isinany way defective and replace
with fresh hot mixture and compact to conform with the surrounding area. Correct any area showing an
excess or deficiency of bituminous materials to the satisfaction of the Engineer.

If vibratory compaction equipment isused, the Contractor assumesfull responsibility for thecost of repairing
all damagewhich may occur to highway componentsand adjacent property including buried utility and service
facilities.

Multiple plant production shall not be allowed unless each plant supplies material to a separate paving
operation. When multiple paving operations are utilized with material production from asingle plant each
paving operation will be evaluated as individual paving lots.”

Add the following to the end of 8401-3 Construction Details:

“Sampling. Takefour loose mix samplesin accordance with AASHTO T168-91, Standard Test Method
for Sampling Bituminous Paving Mixtures. Thesamplesshould betaken periodically throughout the day so
asto represent the entire days production. When operational conditions cause production to be terminated
before the specified number of samples have been taken the following procedures will be used:

1) If only three samples are taken the loose mix MADMTD will be based on the average of the three
samples taken.

2) If only one or two samples are taken the days production will be added to the next days production
and subl otsdetermined based onthetotal quantity placed during thetwo days. Thereforeamaximum
of six loose mix samples may be used to determine the loose mix MADMTD.

The Engineer will select one pavement corelocation for each subl ot in accordancewith Department written
instructionsto represent each paving sublot. The Department’ srepresentative shall defineatotal of four six
inchdiameter coring locationsusing an appropriate method. The Department’ spavement coresamplesmust
come from within the six inch diameter circles outlined. Under no circumstances will the Department’s
representative designatethe coring locationsbeforetherolling operationiscomplete. Therolling operation
will be considered completewhen all compaction equi pment hasmoved off thelaneto be cored. Obtainthe
four six inch diameter pavement core samplesno later than the day following thelot's placement. If coring
is performed the same day as placement, cool the pavement so that the core sampleis not damaged during
coring. Backfill the core holes, with asimilar Hot Mix Asphalt material aswas cored, as soon as possible
after coring, using a procedure approved by the Engineer.
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After procuring thefour paving lot cores, secure them in accordance with Department written instructions
for transport to the appropriate Regional Laboratory. Coresarriving at the Regional Laboratory for testing
with a damaged or missing security seal will not be tested and new cores will be required from the same
locationsastheoriginal cores. Takecaretoinsurethat theloose mix samplesand coresarein an acceptable
test condition when delivered to the Regional Laboratory. Damaged cores will require resampling. The
Engineer will select the core locations in the same general vicinity, £1 foot of the damaged core. Do not
intentionally separate the pavement core course from the underlying material if the course does not debond
during coring. The Department will separate the pavement core course, required for testing from the
remainder of thecoreby sawingif necessary. Deliver the pavement core samplesand theloose mix samples
to the Department Regional Laboratory nolater than theday followingthelot'splacement. If, for any reason,
adelay occursinthedelivery of thelot samplesfor three consecutivelots, paving operationsfor thisitemwill
not be permitted to continue until the samples are delivered and tested.

A pavinglotisdefined asadays production providing aminimum of 4,000 |ane-feet or 400 tons, whichever
isless, are placed (alane is defined as a travel lane, with a nominal width of 12 feet). When paving is
continuouswithina24 hour period anew lot will result when achange occursinthepaving crew. If lessthan
the minimum quantity is placed in any day, its placement will be combined with the next paving day to
constituteapavinglot. If lessthan the minimum quantity isplaced onthefinal paving day, thefinal day shall
be evaluated as apaving lot regardless of size. Each paving lot will be equally divided into four sublotsin
accordancewith Materials Procedure 96-04, Asphalt Concrete Stati stical Pavement Density Determination.

Test Section. Prior to paving operationsfor thisitem, construct atest section ontheproject siteat alocation
approved by the Engineer. The amount of mixture prepared according to the job mix formula should be
sufficient to construct atest section at least 100 feet long and full width of pavement and shall be of thesame
depth specified for the construction of the course which it represents. The maximum test section lengthis
1500 centerline-feet long on roadways subject to Quantity Adjustment Factors for Heavy Duty mixes,
otherwise there is no maximum length. Use equipment in the construction of the test section that is of the
same type and weight to be used on the remainder of the course represented by the test section. If thetest
section is located on a roadway subject to Quantity Adjustment Factors for Heavy Duty mixes Table 3 -
Quantity Schedule shall apply. Thetest sectionwill be paidfor at 1.5 timesthe actual quantity paved, up to
225 actual tons per test section, for no more than two test sections for each item. The 1.5 Test Section
Adjustment does not apply to any additional required test sections.

Testing asdescribed abovewill be performed on thetest section to determineif it meetsthe mat acceptance
criteria. Paving operationsfor thisitem will not be permitted until atest section meets the mat acceptance
criteria, aminimum Quantity Adjustment Factor of 100%. Only one test section per item per day may be
placed.

If the Quantity Adjustment Factor for atest section isless than 100%, make the necessary adjustments to
the mix design, plant operation, and/or rolling procedures. Construct an additional test section asrequired
above. Thistest section will be evaluated to determine if the mat acceptance criteriais met.”

METHOD OF MEASUREMENT

Subsection 403-4 Method of Measurement shall be deleted and replaced with the following:

“The pavement course shall be measured by the number of adjusted tonsof compacted material placedinthe
accepted work.

L 01/09/97 August 1, 1996
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Each delivery vehiclesupplying Hot Mix Asphalt shall beaccompanied by adelivery ticket indicating thetons
of mixture being delivered to the work site. The tonnage on the ticket shall be determined either by:

A. Recorded batch weights
B. Theoretical weights or
C. Truck scale weights.

Themethod of payment shall be subject to theapproval of theRegional Director. Other information suchas
tareweights, plant and mix identification, project identification, and time and date shall be provided on the
deliveryticketsasdirected by the Department. The Engineer or hisrepresentativeshall beprovidedwiththe
ticket prior to the spreading and finishing of the mixture.

The Department will determinethe paving lot's Percent Within Limits (PWL) in accordancewith Materias
Procedure 96-04, Asphalt Concrete Statistical Pavement Density Determination. Inorder to receive 100%
payment (minimum), pavement coresrepresenting the paving lot must achieve stati stically aminimum of 94%
of the lot within the predescribed limits. If the above requirement is not met, the lot's quantities will be
adjusted in accordance with Table 3 - Quantity Schedule. The quantity of the lot subject to possible
adjustment will bedetermined based on an estimate of tonnage placed, determined from thetypical sections
shown in the plans.

Percent Within Limits (PWL) Quantity Adjustment Factor (%)
94-100 .833(PWL) +21.7
5-93 449(PWL) + 57.8
<5 *

*  Thelot shall beremoved and replaced to meet specification requirementsasordered by the Engineer.
Table 3 - Quantity Schedule

When the Quantity Adjustment Factor isover 100%, the additional tonnage will be calculated and paid for
on adaily basis. The total tonnage paid for under this item will not exceed 105% of the actual tons of
materials placed.

The Quantity Adjustment Factor listed in Table 3 will be applied to each paving lot to determine the
percentage of that production received at the unit bid price. The Quantity Adjustment Factor will not be
applied to material placed on ramps with a uniform full width section of less than 1250 feet in length,
shoulders, maintenance widenings and crossovers, and bridges. Payment in these areas will be based on
satisfactory placement and compaction as determined by the Engineer. Placement and compaction
procedures will be deemed satisfactory by the Engineer when the procedures used in these areas are the
same as those used on the main line pavement sections.”
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BASIS OF PAYMENT

Subsection 403-5 Basis of Payment shall be deleted and replaced with the following:

“Theunitbid price per tonfor the pavement course shall includethe cost of furnishing all materiasincluding
asphalt cement and all equi pment and |abor necessary to completethework, including thecost of any cleaning
and tack coat applied pursuant to 8401-3.01. Also to be included in the unit bid price is the cost of all
necessary equi pment, labor and material srequired in obtai ning the pavement cores, filling all coreholeswith
asphalt concrete and compacting these core holes in a manner satisfactory to the Engineer.

Payment will be made under:

ITEM NO. ITEM PAY UNIT
18403.1318 Heavy Duty Asphalt Concrete - Type 3HD Ton
18403.1718 Heavy Duty Asphalt Concrete - Type 6F HD Ton
18403.1918 Heavy Duty Asphalt Concrete - Type 7F HD Ton”
L 01/09/97 August 1, 1996
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SPECIAL NOTE

ATTENTION

Heavy Duty Asphalt Specification

The Contractor should be aware that thisis a performance-based specification in which the Contractor is
responsi blefor compacting the pavement withinaspecified density range. Thepreviousversion of theHeavy
Duty specification (17 series) had a 91-percent lower compaction limit, the lower compaction limit of the
revised version (18 series) has been increased to 92-percent. In order to successfully compact the
pavement to the specified density range, the Contractor must be prepared to select, operate, and control the
paving and compaction equipment, to monitor the results, and to make necessary adjustments (without
direction from the Engineer) to achieve the desired results.

A Quantity Adjustment Factor will beapplied toamajority of the paving to determinetheamount of payment.
The Contractor iscautioned that the Quantity Adjustment Factor isstatistically-based upon both theaverage
and variation of samplestested. The Quantity Adjustment Factor favorsacl osegrouping of samplesaround
the desired average (94% of maximum theoretical density) and conversely negatively affectswidevariation
of density. Written instructions for determining pavement density and quantity adjustment factors are
available from the Regional Materials Engineer or the Director, Materials Bureau.



ITEM 18403.1318 M HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD
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The requirements of Section 403 - Hot Mix Asphalt Concrete Pavement of the Standard Specifications of
January 2, 1995 shall apply except as modified and/or revised below.

DESCRIPTION

Thiswork shall consist of constructing Heavy Duty Asphalt concrete pavement coursesin accordancewith
these specificationsand in reasonabl e close conformity with therequired lines, grades, thicknesses, and typical
sections shown on the plans or established by the Engineer. Thisis a performance based specification in
which the Contractor isresponsiblefor compacting the pavement within aspecified density range. Written
instructionsfor determining pavement density and quantity adjustment factorsare avail ablefrom the Regional
Materials Engineer or the Director, Materials Bureau.

MATERIALS

The materials and composition for these mixtures shall meet the requirements specified for Type 3 binder
course, Type 6F and Type 7F top course in Subsection 401-2.01 through 401-2.05, except as noted herein.
Mixture requirements shall be as follows:

Formul ate and submit to the Regional Director, ajob mix formulathat satisfiesthedesign general limitslisted
inTable1-Heavy Duty Mix Composition. Theproductiontolerancesin Table 1 will be permittedto exceed
the design general limits.

BINDER TOP
TYPE3HD TYPE 6F HD TYPE 7F HD
Screen Size Design Design Design
Generd Production Generd Production Generd Production
Limits, % Tol. % Limits, % Tol. % Limits, % Tol. %
Passing Passing Passing
37.5mm 100 --
25.0 mm 95-100 --
19.0 mm 74-93 +5 100 --
12.5 mm 58-73 +5 95-100 -- 100 --
6.3 mm 38-53 +5 58-72 +5 90-100 --
3.2mm 26-40 +4 36-54 +4 45-70 +4
850 um 9-23 +4 15-32 +4 15-40 +4
425 um 4-18 +4 8-25 +4 8-27 +4
180 pm 3-13 +3 4-16 +3 4-16 +3
75 pm 2-6 +2 2-6 +2 2-6 +2
% Asphalt 4.0-6.0 -- 5.0-6.2 -- 5.2-7.2 --
Table 1 - Heavy Duty Mix Composition
L 01/09/97 August 1, 1996 M
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Subsection401-2.03A. Coarse Aggregate and 401-2.03B. Blending shall be del eted and replaced with the
following:

“A. CoarseAgaregates. Top course Type6F HD and Type 7F HD hot mix asphalt mixturesshall be
from approved sources and meet one of the following requirements:

1. Coarseaggregatesshall becrushedlimestonehaving an acidinsolubleresidue content of not less
than 20%, excluding particles of chert and similar siliceous rocks.

2. Coarseaggregatesshall be crushed dolomite having an acidinsol ubleresidue content of not less
than 17%, excluding particles of chert and similar siliceous rocks.

3. Coarseaggregatesshall becrushed sandstone, granite, chert, traprock, oretailings, slag or other
similar non-carbonate materials. Non-carbonate particles are defined as those having an acid
insoluble residue content not |ess than 80%.

4. Coarse aggregates shall be crushed gravel or blends of two or more of the following types of
materials; crushed gravel, limestone, dolomite, sandstone, granite, chert, traprock, oretailings, dag
or other similar materials. These aggregates must meet the following requirements:

For Type 6F HD mixes - not less than 20% (by weight with adjustments to equivalent volumes
for materiasof different specific gravities) of thetotal coarse aggregate particles (plus 3.2 mm
material) shall benon-carbonate. 1naddition, not lessthan 20% of the plus6.3 mm particlesshall
benon-carbonate. Non-carbonate particlesare defined asthose having an acidinsolubleresidue
content not less than 80%.

For Type 7F HD mixes - not less than 20% (by weight with adjustments to equivalent volumes
for materiasof different specific gravities) of thetotal coarse aggregate particles (plus 3.2 mm
material) shall be non-carbonate. Non-carbonate particles are defined as those having an acid
insoluble residue content not |ess than 80%.

B. Blending. Where coarse aggregates for these mixes are from more than one source or of more than
one type of material, they shall be proportioned and blended to provide a uniform mixture.

C. MixProperties. Themixturesshall meet theMarshall property criteriaappearingin Table2- Marshall
Mix Property Criteria.

L 01/09/97 August 1, 1996 M
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Mix Criteria
Mix Property Type 3HD Type 6FHD Type 7FHD
Stability, N, min. 6700 6700 6700
Flow, 0.25 mm, min. 8 8 8
Marshall Quoatient,
(Stability/Flow), min. 670 670 670
Air Voids, percent 3.0-50 3.0-50 3.0-50
Voidsin Mineral Agg.
(VMA), percent min. 12.0 14.0 16.0
Voids Filled with Asphalt
(VFA), percent 65-75 65-75 65-75

Table2 - Marshall Mix Property Criteria

D. MixPreparation. TheMarshall specimensshall be prepared, mix propertiesdetermined, and completed

mix design submitted in accordancewith the proceduresoutlined by Department writteninstructionswith
the following modifications:

1.

2.

Compactive effort shall be 75 blows per side.

Fivepoint asphalt cement content Marshall designisrequired prior to production. Onepoint designs
are not acceptable.

The minimum specified VMA shall be met at each of the five mix design asphalt cement contents.

TheMarshall quotientiscal cul ated asthe corresponding ratio of corrected stability (N) toflow (0.25
mm).

The optimum asphalt cement content shall be determined by the“Range” method. Graphsshall be
constructed for each of the specified mix design properties (stability, Marshall quotient, air voids,
VMA, and VFA) using each property asthe vertical axisand percent asphalt cement content asthe
horizontal axis. The plotted valuesin each graph shall befitted with asmooth curvethat obtainsthe
“best fit” for all values. A vertical lineis drawn at the point where the asphalt cement content
providesthe acceptablelower and upper limitsfor thepropertiesof stability, flow, Marshall quotient,
and air voids. Themid-point of thecommon overlapisthe optimum asphalt cement content provided
it doesnot fall on the positive slope of theVMA curve. Whenthisoccursthelow point of theVMA
curveshall betheoptimum asphalt cement content provided it fall swithin thecommon overlap of the
specified stability, flow, Marshall quotient, and air voids ranges.”

L 01/09/97 August 1, 1996 M
El 96-040 Page 3 of 8



ITEM 18403.1318 M HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD
ITEM 18403.1718 M HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD
ITEM 18403.1918 M HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

CONSTRUCTION DETAILS

The details of 8401-3 Construction Details shall apply except as modified below:

The compaction equipment shall conform to the requirements of Subsection 401-3.06 Rollers. TheContractor
will control the operation of therollersduring the placement of theseitemsincluding the speed, theamplitude
settings, the vibration frequency, and the weight of the rollers.

Subsection 401-3.12 Compaction shall be deleted and replaced with the following:

“Immediately after the Hot Mix Asphalt mixture has been spread, struck off and surface irregularities
adjusted, thoroughly and uniformly compact by rolling. Roll the surface when the mixtureisin the proper
condition and when the rolling does not cause undue displacement, cracking or shoving. Initially roll the
pavement with the roller traveling parallel to the centerline of the pavement beginning at each edge and
working toward the super-elevated edge.

Compact the pavement sufficiently to achieve densities, expressed as a percentage of the mixture'saverage
daily maximum theoretical density (%MADMTD), in arange of 92% to 97%. Pavement cores and mix
sampleswill betested and analyzed by the Department in accordance with Department written instructions
to determinetheloose mix sampleMADMTD, pavement corebulk density, and theresultant pavement core
percent of the MADMTD.

If consecutivelotsarefound to haveaQuantity Adjustment Factor equal to or below 85%, paving operations
for thisitem will be stopped and a new Test Section, constructed as described later in this section, will be
required. Paving operationsfor thisitemwill not be permitted until anew test section meetsthe acceptance
criteria, a minimum Quantity Adjustment Factor of 100%.

The Quantity Adjustment Factor will not be applied to material placed on rampswith auniform full width
section of lessthan 400 minlength, shoul ders, mai ntenance wideningsand crossovers, and bridges. Payment
for these areas will be based on satisfactory placement and compaction as determined by the Engineer.
Placement and compaction procedureswill be deemed sati sfactory by the Engineer when the proceduresused
in these areas are the same as those used on the main line pavement sections. Also, if anuclear gauge(s)
is used to monitor the main-line paving then the same gauge(s) should be used to monitor the above
referenced areas to insure that the pavement density is between 92% to 97% of the MADMTD.

Whentherolling operationiscompletethere should beno visibleshallow ruts, ridges, other irregul arities, or
roller marks in the pavement. If these imperfections are present, correct the imperfections or relay the
pavement at no additional cost to the Department as ordered by the Engineer.

Correct at once any displacement occurring asaresult of reversing the direction of theroller, or from other
causes, by the use of rakesand addition of fresh mixtureasrequired. Exercisecareinrolling not to displace
thelineand grade of the edges of the bituminousmixture. To prevent adhes on of the mixtureto thedrum(s)
of theroller, properly moisten the drum(s) with water, or water mixed with small quantities of detergent or
other Department approved asphalt releasecompounds. If apneumatictirerollerisused, thepneumaticdrive
wheels may be coated with afine mist spray of fuel oil or other similar materialsto prevent pneumatic tire
pickup. Inall instances, protect the surface of the pavement from drippingsof fuel oil or any other solvents
used in paving, compaction or cleaning operations.
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Unlessotherwisedirected by the Engineer, compact thelongitudinal joint by using oneof thepneumatic drive
wheels to overlap the joint in two (2) passes with the drum operating static, when vibratory rollers having
pneumatic drivewheelsare used. If dua vibrating drumrollersare used, compact thejoint by overlapping
the joints in two (2) passes with both drums operating stetic.

Alongforms, curbs, headers, wallsand other areasnot accessibleto therollers, compact the mix thoroughly
with mechanical tampersasdirected by the Engineer. On depressed areas, atrenchroller or small vibratory
roller approved by the Engineer may beused. Cleated compression stripsalso may be used under theroller
to transmit compression to the depressed area.

Remove any mixturethat becomes|oose and broken, mixed with dirt, or isinany way defective and replace
with fresh hot mixture and compact to conform with the surrounding area. Correct any area showing an
excess or deficiency of bituminous materials to the satisfaction of the Engineer.

If vibratory compaction equi pment is used, the Contractor assumesfull responsibility for the cost repairing
all damagewhich may occur to highway componentsand adjacent property including buried utility and service
facilities.

Multiple plant production shall not be allowed unless each plant supplies material to a separate paving
operation or when multiple paving operationsare utilized with material production fromasingle plant each
paving operation will be evaluated as individual paving lots.”

Add the following to the end of 8401-3 Construction Details:

“ Sampling. Takefour loose mix samplesin accordance with AASHTO T168-91, Standard Test Method
for Sampling Bituminous Paving Mixtures. Thesamplesshould betaken periodically throughout the day so
asto represent the entire days production. When operational conditions cause production to be terminated
before the specified number of samples have been taken the following procedures will be used:

1) If only three samples are taken the loose mix MADMTD will be based on the average of the three
samples taken.

2) If only one or two samples are taken the days production will be added to the next days production
and subl otsdetermined based onthetotal quantity placed during thetwo days. Thereforeamaximum
of six loose mix samples may be used to determine the loose mix MADMTD.

The Engineer will select one pavement corelocation for each subl ot in accordancewith Department written
instructionsto represent each paving sublot. The Department’ srepresentative shall defineatotal of four 150
mm diameter coring locationsusing an appropriate method. The Department’ spavement coresamplesmust
come from within the 150 mm diameter circles outlined. Under no circumstances will the Department’s
representative designatethe coring locationsbeforetherolling operationiscomplete. Therolling operation
will be considered completewhen all compaction equi pment hasmoved off thelaneto be cored. Obtainthe
four 150 mm diameter pavement core samplesno later than the day following thelot's placement. If coring
is performed the same day as placement, cool the pavement so that the core sampleis not damaged during
coring. Backfill the core holes, with asimilar Hot Mix Asphalt material aswas cored, as soon as possible
after coring, using a procedure approved by the Engineer.
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After procuring thefour paving lot cores, secure them in accordance with Department written instructions
for transport to the appropriate Regional Laboratory. Coresarriving at the Regional Laboratory for testing
with a damaged or missing security seal will not be tested and new cores will be required from the same
locationsastheoriginal cores. Takecaretoinsurethat theloose mix samplesand coresarein an acceptable
test condition when delivered to the Regional Laboratory. Damaged cores will require resampling. The
Engineer will select the core locations in the same general vicinity, +0.5 m of the damaged core. Do not
intentionally separate the pavement core course from the underlying material if the course does not debond
during coring. The Department will separate the pavement core course, required for testing from the
remainder of thecoreby sawingif necessary. Deliver the pavement core samplesand theloose mix samples
to the Department Regional Laboratory nolater than theday followingthelot'splacement. If, for any reason,
adelay occursinthedelivery of thelot samplesfor three consecutivelots, paving operationsfor thisitemwill
not be permitted to continue until the samples are delivered and tested.

A paving lot isdefined asadays production providing aminimum of 1,200 |ane-metersor 400 metric tons,
whichever isless, areplaced (alaneisdefined asatravel lane, with anominal width of 3.6 m). When paving
iscontinuouswithin a24 hour period anew lot will result when achange occursin the paving crew. If less
than the minimum quantity is placed in any day, its placement will be combined with the next paving day to
constituteapavinglot. If lessthan the minimum quantity isplaced onthefinal paving day, thefinal day shall
be evaluated as apaving lot regardless of size. Each paving lot will be equally divided into four sublotsin
accordancewith Materials Procedure 96-04, Asphalt Concrete Stati stical Pavement Density Determination.

Test Section. Prior to paving operationsfor thisitem, construct atest section ontheproject siteat alocation
approved by the Engineer. The amount of mixture prepared according to the job mix formula should be
sufficient to construct atest section at least 50 m long and full width of pavement and shall be of the same
depth specified for the construction of the course which it represents. The maximum test section lengthis
500 centerline-meters long on roadway's subject to Quantity Adjustment Factors for Heavy Duty mixes,
otherwise there is no maximum length. Use equipment in the construction of the test section that is of the
same type and weight to be used on the remainder of the course represented by the test section. If thetest
section is located on a roadway subject to Quantity Adjustment Factors for Heavy Duty mixes Table 3 -
Quantity Schedule shall apply. Thetest sectionwill be paidfor at 1.5 timesthe actual quantity paved, up to
200 actual metrictonsper test section, for no morethantwo test sectionsfor eachitem. The 1.5 Test Section
Adjustment does not apply to any additional required test sections.

Testing asdescribed abovewill be performed on thetest section to determineif it meetsthe mat acceptance
criteria. Paving operationsfor thisitem will not be permitted until atest section meets the mat acceptance
criteria, aminimum Quantity Adjustment Factor of 100%. Only one test section per item per day may be
placed.

If the Quantity Adjustment Factor for atest section isless than 100%, make the necessary adjustments to
the mix design, plant operation, and/or rolling procedures. Construct an additional test section asrequired
above. Thistest section will be evaluated to determine if the mat acceptance criteriais met.”

METHOD OF MEASUREMENT

Subsection 403-4 Method of Measurement shall be deleted and replaced with the following:

“The pavement course shall be measured by the number of adjusted metrictonsof compacted materia placed
in the accepted work.
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ITEM 18403.1318 M HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD
ITEM 18403.1718 M HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD
ITEM 18403.1918 M HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

Each delivery vehicle supplying Hot Mix Asphalt shall be accompanied by a delivery ticket indicating the
metric tonsof mixture being delivered tothework site. Thetonnage ontheticket shall bedetermined either

by:

A. Recorded batch weights
B. Theoretical weights or
C. Truck scale weights.

Themethod of payment shall be subject to theapproval of theRegional Director. Other information suchas
tareweights, plant and mix identification, project identification, and time and date shall be provided on the
deliveryticketsasdirected by the Department. The Engineer or hisrepresentativeshall beprovidedwiththe
ticket prior to the spreading and finishing of the mixture.

The Department will determinethe paving lot's Percent Within Limits (PWL) inaccordancewith Materias
Procedure 96-04, Asphalt Concrete Statistical Pavement Density Determination. Inorder to receive 100%
payment (minimum), pavement coresrepresenting the paving | ot must achieve statistically aminimum of 94%
of the lot within the predescribed limits. If the above requirement is not met, the lot's quantities will be
adjusted in accordance with Table 3 - Quantity Schedule. The quantity of the lot subject to possible
adjustment will bedetermined based on an estimate of tonnage placed, determined from thetypical sections
shown in the plans.

Percent Within Limits (PWL) Quantity Adjustment Factor (%)
94-100 .833(PWL) +21.7
5-93 449(PWL) + 57.8
<5 *

*  Thelot shall beremoved and repl aced to meet specificati on requirementsasordered by the Engineer.
Table 3 - Quantity Schedule

When the Quantity Adjustment Factor isover 100%, the additional tonnage will be cal culated and paid for
onadaily basis. Thetotal tonnage paid for under thisitem will not exceed 105% of the actual metric tons
of materials placed.

The Quantity Adjustment Factor listed in Table 3 will be applied to each paving lot to determine the
percentage of that production received at the unit bid price. The Quantity Adjustment Factor will not be
applied to material placed on ramps with auniform full width section of less than 400 meters in length,
shoulders, maintenance widenings and crossovers, and bridges. Payment in these areas will be based on
satisfactory placement and compaction as determined by the Engineer. Placement and compaction
procedures will be deemed satisfactory by the Engineer when the procedures used in these areas are the
same as those used on the main line pavement sections.”
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ITEM 18403.1318 M HEAVY DUTY ASPHALT CONCRETE, TYPE 3 HD
ITEM 18403.1718 M HEAVY DUTY ASPHALT CONCRETE, TYPE 6F HD
ITEM 18403.1918 M HEAVY DUTY ASPHALT CONCRETE, TYPE 7F HD

BASIS OF PAYMENT

Subsection 403-5 Basis of Payment shall be deleted and replaced with the following:

“The unit bid price per metric ton for the pavement course shall include the cost of furnishing all materials
including asphalt cement and all equipment and |abor necessary to complete thework, including the cost of
any cleaning and tack coat applied pursuant to 8401-3.01. Alsotobeincludedintheunitbid priceisthecost
of al necessary equipment, |abor and material srequiredin obtaining the pavement cores, filling all coreholes
with asphalt concrete and compacting these core holes in a manner satisfactory to the Engineer.

Payment will be made under:

ITEM NO. ITEM PAY UNIT

18403.1318 M Heavy Duty Asphalt Concrete - Type 3HD Metric Ton

18403.1718 M Heavy Duty Asphalt Concrete - Type 6F HD Metric Ton

18403.1918 M Heavy Duty Asphalt Concrete - Type 7F HD Metric Ton”
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