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SECTION 02547

BITUMINOUS PAVEMENT WITH BASE COURSE

(Modified North Carolina Department of Transportation Specifications)

                          (For less than 1,000 tons)

01/98

**************************************************************************

NOTE:  This guide specification covers the requirements for bituminous surface treatment of pavement for airfields, roads, streets, parking areas, and other general applications in North Carolina.  This guide specification is to be used in the preparation of project specifications in accordance with ER 1110-345-720.

**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************

NOTE:  Issue (date) of references included in project specifications need not be more current than provided by the latest change (Notice) to this guide specification.

**************************************************************************

The publications listed below form a part of this specification to the extent referenced.  The publications are referred to in the text by basic designation only.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)

ASTM C 29
(1991a) Unit Weight and Voids in Aggregate

ASTM C 88
(1990) Soundness of Aggregates by Use of Sodium Sulfate or Magnesium Sulfate

ASTM C 131
(1989) Resistance to Degradation of Small-Size Coarse Aggregate by Abrasion and Impact in the Los Angeles Machine

ASTM C 136
(1993) Sieve Analysis of Fine and Coarse Aggregates

ASTM D 75
(1987; R 1992) Sampling Aggregates

ASTM D 140
(1993) Sampling Bituminous Materials

ASTM D 490
(1992) Road Tar

ASTM D 633
(1987; R 1991) Volume Correction Table for Road Tar

ASTM D 946
(1982; R 1993) Penetration-Graded Asphalt Cement for Use in Pavement Construction

ASTM D 977
(1991) Emulsified Asphalt

ASTM D 1250
(1980; R 1990) Petroleum Measurement Tables

ASTM D 2027
(1976; R 1992) Cutback Asphalt (Medium-Curing Type)

ASTM D 2028
(1976; R 1992) Cutback Asphalt (Rapid-Curing Type)

ASTM D 2397
(1991) Cationic Emulsified Asphalt

ASTM D 3381
(1992) Viscosity-Graded Asphalt Cement for Use in Pavement Construction

**************************************************************************

NOTE:  The estimated tonnage of bituminous paving mixture to be used in the project must be determined prior to completion of this specification.  When the estimated tonnage of bituminous mixture exceeds 1,000 tons and the Design Index is greater than 6, the regular Savannah District Guide Specifications, based on OCE Guide Specifications, will be used instead of this section.  Modified State DOT Standard "Specifications" are permitted:

    a.  When the Design Index is 3 or less and the pavement is not subject to either tracked vehicles or aircraft wheel loadings.

    b.  When the Design Index is 4 but less than 7, use only the following NCDOT Specifications Sections 605, 610, 620 (640 when binder course is

    included), 645, and 920.  The bituminous prime coat and the stabilized aggregate base course must conform to the regular Savannah District Guide Specifications.

    c.  When tracked vehicles are to use the proposed pavement, special design of the pavement is necessary as specified in TM 5-822-5 and TM 5-822-8 and Savannah District Guide Specification Section 02556 will be used, instead of this section, for the construction requirements.

**************************************************************************

1.2   DESCRIPTION OF WORK

The work covered by this section consists of the construction of a bituminous pavement consisting of a base course, bituminous prime and tack coats and a bituminous surface course and/or courses on a properly prepared subgrade and in conformity with the lines, grades, thicknesses and typical section and/or sections shown on the plans.  The construction of the bituminous pavement shall conform to the requirements of the "North Carolina Department of Transportation Standard Specifications for Roads and Structures," 1990 Edition, except for the modifications or revisions specified herein.

1.3   DESCRIPTION OF TERMS

Wherever in the North Carolina Department of Transportation (NCDOT) Standard Specifications for Roads and Structures, hereinafter referred to as the "Standard Specifications," the following terms are used, the intent shall be as follows:

"State" --------------------- U.S. Government

"Commission" ---------------- Corps of Engineers, Party of the First Part

"Engineer" ------------------ Contracting Officer, Corps of Engineers

1.4   APPLICABLE SPECIFICATIONS

The following sections of NCDOT Standard Specifications form a part of this section of the specifications, except as hereinafter modified:

Section              Section Title

101           Definition of Terms

520           Aggregate Base Course, (Type - A Aggregate)

600           Prime Coat

605           Tack Coat

610           Bituminous Plant Mix Pavements - General

620           Asphalt Cement for Plant Mix

640           Bituminous Concrete Binder Course, Type H

645           Bituminous Concrete Surface Course, Type I-1

1020           Bituminous Materials

All sections referenced in the designated sections above shall also form a part of these Technical Provisions.

1.5   PAYMENT

**************************************************************************

NOTE:  Delete this paragraph when lump-sum bidding is used.

**************************************************************************

The quantities of aggregates and bituminous material, determined as specified in paragraph MEASUREMENT, will be paid for at the respective contract unit prices, which payment shall constitute full compensation for all operations necessary to complete the work as specified herein.

1.5.1   Bituminous Material

The amount of bituminous material to be paid for will be measured in [metric tonstons, (2000 pounds] [the number of litersgallons of material used in the accepted work, corrected to litersgallons at 15.6 degrees C (60 degrees F)60 degrees F in accordance with [ASTM D 633] [ASTM D 1250, using a coefficient of expansion of 0.00045 per degree C (0.00025 per degree F)0.00025 per degree F for asphalt emulsion].]

1.5.2   Aggregate

The amount of aggregate paid for will be the number of [metric tonstons (2000 pounds)] [cubic meterscubic yards] of aggregate placed and accepted in the completed work or placed in authorized stockpiles.

1.5.3   Waybills and Delivery Tickets

Before the final statement is allowed, the Contractor shall file with the Contracting Officer certified waybills and delivery tickets for aggregate and bituminous material used in the bituminous surface treatment.  The Contractor shall not remove bituminous material from the tank car or storage tank until initial outage and temperature measurements have been taken; nor shall the car or tank be released until final outage has been taken.

1.6   MEASUREMENT

**************************************************************************

NOTE:  Delete this paragraph when lump-sum bidding is used.

**************************************************************************

The bituminous material and aggregate to be paid for will be the measured quantities used in the accepted work.

1.7   SUBMITTALS

**************************************************************************

NOTE:  Submittals must be limited to those necessary for adequate quality control.  The importance of an item in the project should be one of the primary factors in determining if a submittal for the item should be required.

Indicate submittal classification in the blank space using "GA" when the submittal requires Government approval or "FIO" when the submittal is for information only.

**************************************************************************

Government approval is required for submittals with a "GA" designation; submittals having an "FIO" designation are for information only.  The following shall be in accordance with Section 01330 SUBMITTAL PROCEDURES:

SD-09 Reports
Tests; FIO.

Copies of pavement job mix formula and test data results, within 24 hours after completion of each test.

SD-14 Samples
Pavement Samples and Plant Mixtures; FIO.

Provide pavement samples and plant mixture samples as described in paragraph 3.2.2 and 3.5

SD-18 Records
Waybills and Delivery Tickets; FIO.

Copies of waybills and delivery tickets shall be submitted during progress of the work.

1.8   SAFETY PRECAUTIONS

[No smoking, or open flames shall be permitted within 8 m25 feetof heating, distributing, or transferring operations of bituminous materials other than bituminous emulsions.]  [When tar is used, a full-face, organic, vapor-type respirator and protective creams shall be used by personnel exposed to fumes.  Protective creams shall not substitute for cover clothing.]

1.9   EQUIPMENT, TOOLS, AND MACHINES

1.9.1   Bituminous Distributors

The distributors shall have pneumatic tires of such width and number that the load produced on the base surface does not exceed 11.6 kg per mm (650 pounds per inch)650 pounds per inch of tire width.  Distributors shall be designed and equipped to distribute bituminous material uniformly at even heat on various widths of surface at readily determined and controlled rates ranging from 0.20 to 9.1 liters per square meter (0.05 to 2.00 gallons per square yard),0.05 to 2.00 gallons per square yard, with a pressure range of 172 to 517 kPa(25 to 75 psi).25 to 75 psi.  The allowable variation from any specified rate shall not exceed 5 percent.  Distributor equipment shall include a separate power unit for the bitumen pump, full-circulation spray bars, tachometer, pressure gauges, volume-measuring devices, a thermometer for reading the temperature of tank contents, and a hose attachment suitable for applying bituminous material to areas not accessible with distributor spray bar.  The distributor shall be equipped for circulation and agitation of bituminous material during the heating process.

1.9.2   Single-Pass, Surface-Treatment Machines

The machines shall be capable of spraying bituminous material and spreading aggregate in one pass.  Bituminous spraying equipment shall conform to the requirements given above for a bituminous distributor.  The machine shall be capable of spreading aggregates at controlled amounts per square yard as specified.  In addition, the single-pass, surface-treatment machine shall be capable of placing a surface treatment adjacent to an existing surface treatment, forming a joint of the same thickness and uniformity as other portions of the surface treatment.  Ridges or blank spaces will not be permitted.  Joints in the second application shall be formed at least 300 mm (1 foot)1 foot from those formed in the first application.

1.9.3   Heating Equipment for Storage Tanks

The equipment shall consist of coils and equipment for producing steam or hot oil and be designed to prevent the introduction of steam or hot oil into the material.  An armored thermometer with a range of 35 to 200 degrees C (100 to 400 degrees F)100 to 400 degrees F shall be affixed to the tank so the temperature of the bituminous material may be determined at all times.

1.9.4   Power Rollers

Power rollers shall be steel-wheeled or pneumatic-tired type, conforming to the following requirements:

a.  Steel-wheeled rollers shall have at least one steel drum and weigh a minimum of 4 metric tons (5 tons).5 tons.  Steel wheels of the rollers shall be equipped with adjustable scrapers.

b.  Pneumatic-tired rollers shall be self-propelled and have wheels mounted on two axles in such manner that the rear tires will not follow in the tracks of the forward group.  Tires shall be uniformly inflated to not less than 414 kPa (60 psi)60 psi nor more than 552 kPa (80 psi)80 psi pressure.  The pneumatic-tired rollers shall be equipped with boxes or platforms for ballast loading and shall be loaded so that the tire print width of each wheel is not less than the clear distance between tire prints.

1.9.5   Mechanical Spreaders

The spreaders shall be adjustable and capable of spreading aggregate at controlled amounts per square yard, as specified.

1.9.6   Brooms and Blowers

The machines shall be of the power type, capable of cleaning surfaces to be treated.

1.9.7   Scales

The scales shall be standard truck scales of the beam type equipped with a weight-recording device.  The scales shall be sufficient in size and capacity to accommodate the trucks used in hauling aggregates.  The scales shall be tested and approved by an inspector of the State Inspection Bureau charged with scale inspection within the state in which the project is located.  If an official of the inspection bureau is not available, the scales shall be tested in accordance with state specifications by the Contractor in the presence of the Contracting Officer.  The Contractor shall have the necessary number of standard weights on hand at all times for testing the scales.

1.9.8   Weighhouse

The house shall be weatherproof and shall be constructed in a manner to afford adequate protection for the indicating and recording devices of the scales.

1.10   SAMPLING AND TESTING

The sampling and testing shall be the responsibility of the Contractor.  Sampling and testing shall be performed by an approved commercial testing laboratory, or by the Contractor, subject to approval.  Sampling shall be in accordance with ASTM D 75 for aggregates and ASTM D 140 for bituminous material, unless otherwise directed.  Tests shall be performed in sufficient number to insure that materials meet specified requirements.

1.10.1   Wear Test

The wear test shall be performed in accordance with ASTM C 131 to ensure that aggregates have a percentage of wear not exceeding 40 percent after 500 revolutions.  One test shall be performed for every [_____] [metric tonstons] [cubic meterscubic yards] of aggregates in stockpiles or at the source.

1.10.2   Soundness Test

**************************************************************************

NOTE:  The magnesium-sulfate soundness test is to be used in excluding aggregates known to be unsatisfactory or for evaluating aggregates from new sources.  The maximum allowable percentage of loss will be inserted in the blank and normally should be within the range of 10 to 15 percent.  The values used will be based on knowledge of aggregates in the area that have been previously approved or that have a satisfactory service record in bituminous pavement construction for at least 5 years and will assure that aggregates from new sources will be equal to or better than these aggregates.

**************************************************************************

The soundness test shall be performed as specified by ASTM C 88 to ensure that aggregates have a weight loss not greater than [_____] percent when subjected to five cycles of the magnesium sulfate test.  One test shall be performed for every [_____] [metric tonstons] [cubic meterscubic yards] of aggregates in stockpiles or at the source.

1.11   WEATHER LIMITATIONS

Bituminous surface treatment shall be applied only when the existing surface or base course is dry.  Bituminous surface treatment shall not be applied when either the atmospheric temperature, in the shade, is below 10 degrees C50 degrees F or the pavement surface to be treated is below 20 degrees C70 degrees F unless otherwise directed.

PART 2   PRODUCTS

2.1   MATERIALS

Mineral aggregate and bituminous material of the following types, gradations, grades, and consistencies that meet the requirements of stripping, wear, and soundness tests as specified by NCDOT and in paragraph SAMPLING AND TESTING shall be used.

2.1.1  Aggregate Base Coat

Aggregate base course, Type A, per NCDOT Sec 520.

2.1.2   Primer Coat

Primer coat per NCDOT Sec 600.

2.1.3   Tack Coat

Tack coat per NCDOT Sec 605.

2.1.4   Bituminous Plant Mix Pavement

Bituminous plant mix pavement per NCDOT Sec 610.

2.1.5   Asphalt Cement for Plant Mix

Asphalt cement for plant mix per NCDOT Sec 620.

2.1.6   Bituminous Concrete Binder Course

Bituminous concrete binder course , Type H, per NCDOT 640.

2.1.7   Bituminous Concrete Surface Course

Bituminous concrete surface course, Type I-1, per NCDOT Sec 645.

2.1.8   Bituminous Materials

Bituminous materials per NCDOT Sec 1020.

PART 3   EXECUTION

3.1   ESTABLISHMENT OF JOB-MIX FORMULA, INCLUDING SAMPLING AND TESTING

 The bituminous plant mix surface course shall be applied in accordance with the Standard Specifications using asphaltic concrete "I-1."  If a bituminous concrete binder course is specified, it shall be Type "H."

**************************************************************************

NOTE: When the total tonnage of bituminous paving mixture is less than 1,000 tons, but exceeds 300 tons, mixtures conforming to State or local highway specifications may be used in the work, provided adequate plant control is met and the mixture conforms to the Marshall test properties and tolerances specified herein.  The Contractor will be required to furnish the job-mix formula and all pertinent test data concerning the satisfactoriness of the materials in the mixture to be used and the Marshall test properties for approval by the Contracting Officer at least 45 days before the start of paving operations.  The above mix design data, samples, and source of materials shall be furnished the Division Testing Laboratory for review and check testing prior to start of work and periodically during construction, as directed.  The Division Testing Laboratory will notify the Contracting Officer of the satisfactoriness of the mix design.  The initial verification and check testing of 10 percent of the samples will be at the expense of the Government and no cost to the Contractor.

**************************************************************************

3.1.1   Establishment

When the estimated quantity of bituminous pavement mixture exceeds 300 tons but is less than 1,000 tons, the job-mix formula together with all pertinent laboratory and field test data shall be furnished the Contracting Officer for review and approval at least 45 days prior to beginning paving operations.  Simultaneously, the same job-mix formula and data together with sufficient sized samples and source of materials shall be furnished the Director, U.S. Army Corps of Engineers, South Atlantic Division Testing Laboratory at 611 South Cobb Drive, Marietta, Georgia 30060 for review and check testing by the Government.

3.1.2   Sampling and Testing

The above mentioned samples and test data concerning the satisfactoriness of all materials in the mixture to be used in this work, including the Marshall test properties, shall be furnished for approval by the Contracting Officer as specified above, except for small projects where the plant mixture is 300 tons and less as specified below.  The Division Testing Laboratory will notify the Contracting Officer of the satisfactoriness of the proposed mix design prior to the Contractor beginning placement of pavement.  The Contractor shall perform the necessary density tests of the compacted base course and the compacted bituminous surface course as directed at no additional cost to the Government.

3.1.3   When the estimated quantity of bituminous plant mixture is less than 300 tons, manufacturers' certificates of compliance for the materials, job mix formula, and copies of tests of the bituminous plant mixture furnished for the project shall be acceptable in lieu of actual field and laboratory testing by the Government as described above, excluding sampling and testing required for job quality control during construction as specified hereinafter in paragraph TESTING.

3.2   TRIAL OPERATION

3.2.1   A trial operation of the bituminous mixing plant will be required.  However, this requirement may be waived by the Contracting Officer if the Contractor obtains the bituminous mixture from a plant that is already in operation and producing a mixture meeting these specifications.  The waiver will be based on the Contractor furnishing plant records verifying that the test requirements listed below are being met.

3.2.2   Batching, Mixing, and Testing

Not less than 2 days prior to commencement of paving operations, a test of the batching and mixing plant shall be made in order to check operational efficiency.  The number of full scale bituminous batches required will be determined by the Contracting Officer.  All of these batches will be wasted or used for purposes other than paving covered by these specifications.

The following are tests to be performed on each test batch:

         Computation of theoretical specific gravity

         Mix temperature

         One extraction (bitumen content and sieve analysis of extracted

          aggregate)

         One set of Marshall specimens* (set of three)

(*Temperature of mixture immediately prior to compaction shall be 250 degrees F., plus or minus 5 degrees.)

Perform the following tests on each of the three Marshall specimens:

         Stability

         Flow

         Unit weight

         Percent voids total mix

         Percent voids filled

3.2.2   Hot Bin Proportioning

Before the "trial operation" begins, the Contractor will "charge" the separate hot bins of each size aggregate through the rescreening plant at the mixing plant in the manner the Contractor proposes to use during paving operations.  A sieve analysis will be made on each hot bin to determine proportions which will produce a combined gradation conforming to the job-mix formula.  This process should be repeated a minimum of three sets on each hot bin to check the consistency of the rescreening plant and the aggregates for conformance to the job-mix formula.  All labor and facilities shall be provided by the Contractor and the testing will be under the supervision of the Contracting Officer.

3.2.4   Results of tests shall be compared to test results from the approved job-mix formula for compliance.  Necessary adjustments, corrections, etc., will be made at this time.  The entire cost of the "trial operation," including labor, equipment, materials, and testing facilities will be at the expense of the Contractor without any additional cost to the Government.

3.3   MATERIALS AND INSTALLATION

3.3.1   Bituminous prime coat shall be applied in accordance with Section 600 of the Standard Specifications.

3.3.2   Bituminous Tack Coat

If the prime coat is not fresh, clean and free of traffic marks, a bituminous tack coat shall be applied immediately prior to application of the asphaltic concrete surface course.  The tack coat shall be applied in accordance with Section 605 of the Standard Specifications.

3.3.3    Bituminous plant mix surface course shall be applied in accordance with Section 645 of the Standard Specifications using asphaltic concrete type I-l listed below.

3.3.3.1   Design Limits

The general requirements, job-mix formula tolerances, and the requirements for the completed plant mix shall be in accordance with Articles 645-1, 645-2, and 645-3 of the Standard Specifications.  The following tables are repeated for convenient reference.

TABLE 645-1   DESIGN LIMITS

        ------------------------------------------------------------

                                               Total Percent Passing

                                               ---------------------

        Sieve Designations                           Type I-1

        ------------------------------------------------------------

             3/4 inch                                  100

             1/2 inch                                 96-100

             3/8 inch                                   -

             No. 4                                    55-80

             No. 8                                    40-60

             No. 40                                   11-38

             No. 80                                    4-20

             No. 200                                   2-8

        ------------------------------------------------------------

        Asphalt cement content range (percent)       4.5-7.5

        ------------------------------------------------------------

        Temperature range (degrees F.)               250-300

        ------------------------------------------------------------

TABLE 645-2   TOLERANCES FOR JOB-MIX FORMULA

        ------------------------------------------------------------

                                                      Tolerance for

        Sieve Designations                           Percent Passing

        ------------------------------------------------------------

             3/4 inch                                      +/- 0

             1/2 inch                                      +/- 2

             3/8 inch                                      +/- 5

             No. 4                                         +/- 7

             No. 8                                         +/- 5

             No. 40                                        +/- 5

             No. 80                                        +/- 5

             No. 200                                       +/- 2

        ------------------------------------------------------------

        Asphalt cement tolerance (percent)                 +/- 0.5

        Temperature tolerance (degrees F)                  +/- 15

TABLE 645-3   REQUIREMENTS FOR MARSHALL METHOD OF TEST

             --------------------------------------------------

                                                :     Value

                                                ---------------

                 Requirement                    :      I-1

             --------------------------------------------------

                                                :

             Stability, minimum (pounds)        :     1,000

             Flow, maximum, 1/100 inch units    :     7 - 14

             Void content (percent)             :     3 - 8

             Temperature of mixture (degrees F.):   245 - 255

             ---------------------------------------------------

3.4   COPIES OF SPECIFICATIONS

During the performance of all work covered in this section, the Contractor shall furnish and keep two copies of the referenced Standard Specification at the job site.

3.5   SAMPLING PAVEMENTS AND MIXTURES

Samples of finished pavement, including samples that span the longitudinal joint, shall be obtained by the Contractor.  Sizes of samples shall be adequate to determine conformance to density, thickness, and other specified requirements.  Tests shall be the responsibility of the Contractor.  The Contractor shall furnish a power saw or core drill and labor for cutting samples and shall backfill the holes with fresh paving mixture thoroughly compacted to the finished surface and grade. Samples shall be taken at start of paving operations and at intervals throughout paving operations as directed.  Samples of plant mixtures shall also be taken from the truck and tested by the Contractor to determine conformance to specified pavement test properties, bitumen content, and gradation requirements.  When possible, the finished pavement sample shall be located in the paved area representative of the plant mixture previously sampled from the truck.

3.5.1   Compaction of Pavement

The bituminous plant mix shall be compacted to a density of at least 95 percent of the laboratory density, as determined by the Marshall method of test specified herein.

3.6   TESTING

3.6.1   General

Tests shall be required of samples taken from the pavement as specified above in paragraph SAMPLING PAVEMENTS AND MIXTURES, and for control testing as specified below.  All test reports will be maintained by the Contractor Quality Control Team.  Any test that fails to meet the specified requirements shall be immediately reported to the Contracting Officer with their recommended corrective action.  In addition and under the direction of the Contractor Quality Control Team, duplicate samples* of the materials, pavement mixtures, and pavement samples* representing 10 percent of the samples used for job control shall be shipped by the Contractor at his own expense to the South Atlantic Division Testing Laboratory referenced hereinbefore.  The testing of these 10 percent control samples for verification purposes will be performed by the Government at no cost to the Contractor.  (*A 25-pound bag sample of the plant mixture and companion set of three pavement cores shall be considered as one sample.)

3.6.2   Control Testing

Listed below are the minimum number and types of field tests required for job control.  The frequency of tests will be increased and ordered by the Contracting Officer in the event proper control of the bituminous plant and placing operation are not being maintained with the minimum number of tests specified.

Type of Test                          Number of Tests

Stability, flow, unit weight,         Determine from set of three Marshall*

percent voids, total mix, and         specimens prepared from each 4 hours

percent voids filled                  of plant operation

In-place density and                  From set (three sawed or cored samples) thickness                    for each 4 hours of plant operation;

                                      one-half should be obtained at joints

Extractions (D 2172)                  2 per day

Sieve Analyses (C 136)                1 per shipment

Percent of Fractured Faces            1 per shipment

of Aggregate

(*Mechanical Marshall hammer may be used, provided it is calibrated periodically against the results obtained by the hand hammer.)

3.6.3   Additional Tests for Dryer-Drum Mixing Process

For a period of 2 days and within 1 hour of the start of mixing operations, the Contractor shall sample and perform tests as follows in addition to the normal tests specified above.

                 One set of Marshall specimens

                 One 20-pound bag of mixture for extractions

3.7   QUALITY CONTROL

During construction, an established system of quality control shall be maintained.  To assure compliance with contract requirements and the maintenance of records of all materials, equipment and construction operations, quality control shall include but not be limited to the following:

Conditions of existing surface

Gradation of aggregates

Percentage of fractured faces of aggregate

Mix design properties - Marshall tests complete

Safety requirements

Grade control

Preparation of bituminous mixes

Density and thickness of compacted mixture

Straightedge requirements

Test of plant mixtures

Determination of quantities

Correction of defective pavement

A copy of all records and test data required herein and the records of corrective action taken shall be furnished to the Contracting Officer.

