SECTION 2400

SECTION 2400

CITY OF FARGO SPECIFICATIONS
ASPHALT PAVEMENT

PART 1
DESCRIPTION OF WORK

The work to be done under these Specifications and the accompanying plans consist of furnishing
all labor, material, accessories, and plant necessary to complete the paving of certain streets,

avenues or alleys in the City of Fargo.

This item includes the excavation, filling, and subgrade preparation in accordance with Section
#2000. This item shall also include the cleaning, drying and preparing the existing surface and the
laydown of the bituminous material, rolling, adjusting manholes and valve boxes to grade, and all
other work as may be necessary to properly complete the asphalt base and wear course work in

accordance with these specifications and the accompanying plans.
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PART 2
MATERIALS

All materials shall be obtained from approved sources. The materials used in connection with this

work shall all conform to the latest revision of the applicable ASTM standard.

2.1. ASPHALT CEMENT (revised January, 2002)

Asphalt cement shall be Performance Graded Asphalt Cement meeting the requirements of
AASHTO MP1. The asphalt cement shall be PG 58-28 unless otherwise specified.

2.2. TACK COAT

The tack coat shall meet the requirements of ASTM D977 or ASTM D2397 and be emulsified
asphalt, SS-1H; an asphalt cutback, RC-250; or asphalt cement, 120-150 Penn. grade. The tack
coat to be used on any job shall be subject to the approval of the engineer. Care shall be taken to
prevent asphalt emulsions from freezing. Proper storage and handling techniques shall be used to
prevent the asphalt emulsion from separating or breaking. Any emulsion that has separated or
broken shall be rejected, and immediately removed from the jobsite. Emulsified asphalt for tack
shall be diluted prior to application with water in a 50-50 ratio when directed by the engineer. No

additional costs shall be incurred.

2.3. AGGREGATE QUALITY

A Coarse aggregate shall meet the requirements of ASTM D693.
B. Fine aggregate shall meet the requirements of ASTM D1073.
C. Mineral filler shall meet the requirements of ASTM D242.
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2.4. AGGREGATE GRADATION

Aggregate gradations will be determined by a washed sieve analysis. The gradations shall

conform to the following gradations:

A
B.
C.

Base course mix: ND Class 27.
Residential wear course mix: ND Class 27.

Collector and arterial streets wear course mix: ND Class 29.

If the wear coarse is not specifically specified, ND class 27 shall be used in the bituminous mix.

2.5. EQUIPMENT

All equipment shall be kept in satisfactory repair at all times and shall meet the approval of the

engineer.

2.5.1. BROOMS

Mechanical brooms shall be of the revolving type and be so constructed that the

revolutions may be adjusted to its progression.

2.5.2. ASPHALT DISTRIBUTOR

The distributor shall be capable of uniformly distributing the bituminous material at the
desired rate. It shall be equipped with a pressure pump and gauges capable of
maintaining uniform and adequate pressure throughout the length of the spray-bar. The
distributor shall have a system to evenly heat and circulate the material and be equipped
with a thermometer to accurately measure the temperature. It shall be equipped with
adjustable full circulation spray-bars with cut off valves or other means of starting and
stopping the flow of bitumen quickly and uniformly over the length of the spray-bar.
The contractor shall make available data showing the manufacturer’s recommendation
for spray bar height above the surface, nozzle size, and the angle of the spray fan with the

spray bar axis.

The truck shall be equipped with a tachometer, operated by a wheel independent of the
truck wheels, to accurately measure the truck speed in feet per minute. A bitumeter and

tachometer chart shall be kept in the truck at all times. These charts shall be readily
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available to the engineer at any time during the job to check the application rates of the

bituminous material.

2.5.3 SCALES

The scales shall be of the platform type sensitive to a weight of twenty (20) pounds and
shall have the capacity to weigh the maximum load. The scales shall be approved and
calibrated by the state in which it is located and proof of such calibration furnished to the

engineer upon his request.

2.5.4. PNEUMATIC TIRED ROLLERS

Empty and ballasted weights shall be determined from the manufacturer’s rating
provided that the roller hasn’t been modified and that a known ballast weight is used. If
the manufacturer’s rating cannot be used, the contractor shall provide a suitable scale to

weigh the roller.

Each roller shall be equipped with a not less than seven wheels with pneumatic tires of
equal size and ply. The tires shall be uniformly inflated so that the air pressure of the
several wheels do not vary by more than five (5) pounds per square inch. Rollers shall
be operated with tire inflation pressures and wheel loads within the manufacturer’s
recommendation for the tire being used, as approved by the engineer. The wheels shall
be staggered on the front and rear axles to provide complete coverage of the area over

which the roller travels.

A TOWED TYPE PNEUMATIC ROLLERS

Towed type pneumatic rollers shall be constructed so that they can be loaded to
a gross weight of at least two hundred and twenty-five (225) pounds per inch of
tread width. This roller is not recommended for compaction of paver laid mixes

and may only be used if the engineer approves it for a particular job.
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B. SELF-PROPELLED PNEUMATIC ROLLERS

These rollers shall be equipped with smooth-faced tires, scrapers for each
wheel, and a system for moistening the tires with water when compacting paver-

laid mixes.

This paver is recommended for compaction of paver laid mixes. It is preferred
that this roller be equipped with a variable pressure device capable of varying
the ground contact pressure from 40 to 90 p.s.i. The contact pressure expressed
in p.s.i. is obtained by dividing the wheel load by the gross contact area of the

tires in square inches.

C. WOBBLE-WHEEL PNEUMATIC ROLLER

Wobble-wheel pneumatic rollers will not be allowed.

2.5.5. STEEL WHEEL ROLLERS

Steel rollers shall be self-propelled, capable of starting, stopping, or reversing direction
smoothly, without jerking or backlash. Each wheel shall be self cleaning and equipped
with a system to uniformly moisten the full width of the roller. It shall be of the two axle
tandem design with capability of exerting two hundred fifty (250) pounds per lineal inch

on the width of the roller.

The roller shall not be more than ten (10) tons nor less than five (5) tons. The empty and
ballast weights shall be determined from the manufacturer’s rating unless the roller has
been modified or if non-uniform ballast is used. In that case, the contractor shall provide

a certified scale for weighing the roller.

2.5.6. BITUMINOUS PAVING MACHINE

The bituminous paver shall be self-contained, power propelled units, provided with an
activated screed or strike -off assembly, heated if necessary, and capable of spreading
and finishing courses of bituminous material in lane widths applicable to the specified

section and thickness shown on the plans.
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The receiving hopper shall have sufficient capacity for a uniform spreading operation.
The hopper shall have a distribution system capable of spreading the bituminous mixture
uniformly in front of the screed. The screed or strike-off assembly shall effectively
produce a finished surface of the required evenness and texture without tearing, shoving

or gouging the surface.

The paver shall have adequate speed to lay the mixture satisfactorily, and be equipped
with an approved system of automatically controlling the elevation and slope of the

screed and a manual control to control screed height.

2.5.7. BITUMINOUS MIXING PLANT

Adequate storage shall be provided to prevent intermingling of stockpiles containing
separate aggregate sizes until the aggregates are delivered into the plant. The plant shall
produce a uniform flow of materials under normal operating conditions. The plant shall
be provided with suitable means to obtain representative samples when requested by the

engineer.

A EQUIPMENT FOR PREPARATION OF THE BITUMEN

Tanks for storage of the bitumen shall be equipped to permit even, controlled
heating of the bitumen without changing or damaging the characteristics of the
bitumen. The tank shall have a thermometer for accurate temperature control

and an approved means of determining the quantity of bitumen.

B. FEEDERS FOR DRYERS

The plant shall have an accurate mechanical means of uniformly feeding the

aggregates into the drier so that uniform production and temperature is obtained.
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DRYER

The plant shall have an agitating dryer capable of heating aggregate to the

required temperature and reducing moisture to the desired moisture content.

DUST COLLECTOR

The plant shall have a dust collector so that all or any part of the fines collected
may be wasted or returned to the mix as required to meet gradation

specifications.

SCREENING UNIT

The plant shall have a screening unit capable of screening the aggregates into
the required sizes for proportioning. Its normal capacity shall be greater than

the mixers.

BINS

The plant shall include storage bins of adequate size to supply the mixer with an

uninterrupted flow when operating at full capacity.

THERMOMETRIC EQUIPMENT

Accurate thermometers shall be placed in the bitumen feed line and the
discharge chute of the drier for aggregate temperature. The temperature of the
bitumen and aggregate shall be recorded on a chart graduated to permit

determination of 15-minute time intervals and temperatures within 10° F.

PLANT SCALES

Scales shall be maintained within a tolerance of 0.50% of applied load when
measuring ingredients for the mix. Scales shall be calibrated by the Department
of Weights and Measures or by a certified scale service within 6 months prior to

use on a project.
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I TYPE OF PLANT

Either continuous or batch plants will be acceptable for producing the plant mix.

J. DRUM DRYER MIXING

Drum dryer mixing shall conform to North Dakota Department of

Transportation Standard Specifications.

K. AIR POLLUTION STANDARDS

Bituminous mixing plants shall comply with the latest air pollution control

standards of the Environmental Protection Agency.

2.5.8. VIBRATORY COMPACTORS

Vibratory compactors may be used for paver-laid mixes with the approval of the

engineer.

2.5.9. MOTOR GRADERS

The motor grader shall be a pneumatic tired, self-propelled machine with sufficient

power, traction, and an adequate wheelbase to perform the work. It shall only be used to

spread the mix with the engineers approval.
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PART 3
CONSTRUCTION

3.1. PREPARATION OF THE EXISTING SUBGRADE

Excavation and subgrade preparation shall meet the requirements of Section #2000. Any unstable

areas shall be repaired prior to beginning paving operations.

3.2. PREPARATION OF EXISTING PAVEMENT SURFACE

All loose, pocketed, caked, or other deleterious material shall be removed from the existing
pavement. Flushing or sweeping with hand or power brooms will be acceptable methods of

cleaning the pavement.

3.3. TACK COAT

Prior to the paving of the second lift of bituminous base course a tack coat shall be applied to the
existing surface. The surface shall be clean and dry, and the application rate of the tack oil shall
be 0.05 gallons per square yard unless otherwise directed by the engineer. The minimum

application temperature shall comply with the latest recommendations of the asphalt institute.

3.4. BITUMINOUS MAT

The mat course shall be constructed only when the base surface is dry, when the air temperature is

32° F and rising, and when the weather is dry and favorable.

The plant shall produce a mixture in which the total moisture content of the aggregates is
maintained at 1% or less; the aggregate is uniformly coated with bitumen, and the mixing
temperature is maintained between 275-325° F. without scorching the material. The mixing
period shall not be less than thirty-five (35) seconds, and sufficient asphalt cement shall be heated

at one time to provide for a continuous paving operation.

The base course shall be a “lean” mix and the wear course shall be a “rich” mix. The actual
percent of oil and Maximum Theoretical Density of the mix shall be determined by the mix design

submitted prior to the contractor’s first project of the year.
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The mix shall be promptly transported to the site by trucks with tight, clean, lubricated boxes that

have been properly weighed on an approved platform scale.

The mix shall be spread by an approved paving machine as soon as possible after arriving at the
site and before the mixture cools to an unworkable consistency. The minimum laydown
temperature is 225° F. Hand methods may be used in inaccessible areas. When the mixture is
spread by hand, loads shall not be dumped any faster then can be properly distributed. The raking
shall be skillfully and carefully done in such a manner that after the first passage of the roller, a

minimum of back patching will be required.

Maximum lift thickness for base course shall be 3 1/2 inch compacted; maximum lift thickness for
wear course shall be 2 1/2 inch compacted. Adequate allowance shall be made for compaction in
the spreading of the mixture. Longitudinal and transverse joints shall be well bonded and sealed.
If necessary to obtain this result, the joints shall be cut back to the full depth of the previously laid
course, painted with hot asphalt, and heated. All contact surfaces of manholes, gutters, headers,
etc. shall be painted with a thin uniform coating of tack oil prior to placing the asphalt mixture

against them.

Immediately after the bituminous mixture has been spread, struck off, and surface irregularities
corrected, it shall be thoroughly compacted by rolling. Compaction shall consist of the initial or
breakdown rolling, intermediate rolling, and finish rolling. Rolling shall start as soon as the
mixture will not unduly displace, rack or shove. Rolling shall begin at the sides of the road and
work towards the crown. Along forms, headers, walls and inaccessible areas, the mixture shall be
compacted by mechanical tampers. Rolling shall proceed until all roller marks have been
eliminated and densities of approximately 3-5 % air voids have been obtained. Nuclear density
tests will be taken and average density shall be 90% or greater of the Maximum Theoretical
Density (MTD).

Any areas that become loose and broken, mixed with dirt, or defective in any way shall be

removed and replaced with fresh hot mixture at the contractor’s expense.

3.5. OPENING TO TRAFFIC

Under the most favorable conditions for paving, the pavement shall be closed to traffic for at least
6 hours, and in warm weather for an additional time to be determined by the engineer. The
contractor shall erect and maintain suitable barricades and lights to protect the pavement from

traffic. Any part of the pavement damaged from traffic or other causes occurring prior to the
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acceptance of the pavement shall be repaired by the contractor at his own cost and to the

satisfaction of the engineer.

3.6. TRAFFIC MAINTENANCE

All streets, roads, highways, and other public thoroughfares which are closed to traffic, under the
authority of a proper permit, shall be protected by means of effective barricades on which shall be
placed acceptable warning signs. Traffic control devices shall comply with the “Manual of
Uniform Traffic Control Devices” as set forth by the U. S. Department of Transportation and

Federal Highway Administration.
All barricades and obstructions shall be illuminated by means of amber lights or reflectorized
sheeting for nighttime hours. The police, fire, and ambulance service shall be immediately

notified upon closing street, avenues, highways or other public thoroughfares.

The contractor shall plank all street and alley crossings and all locations of removed sidewalk for

the convenience and safety of the pedestrian traffic.

3.7. LOCATION OF EXISTING UTILITIES

Existing manholes, gate valves, and stop boxes have been shown to direct the contractor’s
attention to their existence. The contractor is cautioned that not all utilities have been shown and
their location is not guaranteed. The contractor is responsible for determining the exact location

of existing utilities that affect the installation of the paving.

3.8. CASTING TO GRADE (revised January, 2002)

This item includes all labor, materials and equipment necessary to adjust the various castings to

the proper line and grade. Changes in grade shall be made as follows:

With concrete adjusting rings-

Adjustments shall be made with two (2) inch thick precast adjusting rings whenever
possible. For fine adjustments of less than two inches, steel shims shall be used to
temporarily support the casting. In any case, the castings shall be laid in a full bed of
mortar. The rings and cone section shall be cleaned to assure a flat seating surface and

the rings installed in alignment with no noticeable offsets.
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With polyethylene adjusting rings-

Adjustments shall be made with polyethylene adjustment rings. The cone shall be
cleaned and the rings dry stacked to determine the best ring height and slope ring
combination to obtain the proper height and slope match. Once this is determined, the
rings shall be marked with a vertical line for future reference and disassembled. A Y
inch bead of butyl caulk shall be applied to the cone surface and the first ring placed on
the cone section. Another bead of butyl caulk shall be placed on the bottom of the next
ring as close as possible to the male lip and this ring installed interlocking with the first
and aligning the vertical line. This procedure is repeated for each adjustment ring,

including caulking the joint between the slope ring and the casting.

Care shall be taken to adjust the casting to the proper grade so the final riding surface is smooth
and free of bumps and it conforms to the alignment and grade of the adjoining asphalt. Any
castings not satisfying these requirements shall be redone to the satisfaction of the engineer.

Castings should be set flush to the pavement surface.
The casting to grade item includes cleaning all construction debris and dirt from the manhole or
inlet bottom and installing a wiped mortar finish around the inside circumference of the precast

concrete adjusting rings.

3.9. GATE VALVES TO GRADE (revised January, 2002)

This item shall include all labor, material, and equipment necessary to raise or lower water gate
boxes to the final grade. Care shall be taken to adjust the valve box to the proper grade so the
final riding surface is smooth and free of bumps and that it conforms to the grade of the adjoining
pavement. Any valve boxes not satisfying these requirements shall be redone to the satisfaction

of the engineer. Valve boxes should be set flush with the finished pavement surface.

The gate box to grade item also includes cleaning all construction debris or dirt from the box,

insuring that the box is straight and undamaged, and insuring that the valve is operable.
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3.10. TESTING

The contractor shall submit a mix design prior to the start of his first project for the year. Asphalt
content and Maximum Theoretical Density (MTD) shall be determined from this mix design for
optimum performance. A separate mix design will be required for each separate class of
aggregate used in the pavement section, (i.e.- a separate mix design shall be submitted for the mix
using ND class 27 aggregate, and another mix design for the mix using ND class 29 aggregate).

Nuclear density tests and extractions shall be taken to verify densities and oil content.

The engineer may, at his discretion, require the contractor to submit representative samples of the
materials he proposes to use prior to the delivery of the materials to the site of the work, and may,
during the progress of the work, take samples and make tests to assure that the work is being
performed in accordance with these specifications. The contractor shall cooperate in the making

of such tests to the extent of allowing free access to the work, for the selection of samples.

Samples shall be obtained and tested in accordance with the latest ASTM methods of tests.

The contractor shall receive written notice from the engineer to open the pavement to traffic and

shall then dispose of all covering material as directed and remove all barricades.
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PART 4
GUARANTEE, MEASUREMENT & PAYMENT

4.1. GUARANTEE

The guarantee shall cover the contract as to workmanship and material for a period of one (1) year

from the date of final acceptance and payment.

4.2. MEASUREMENT AND PAYMENT

Payment for asphalt paving and castings and gate valves to grade shall be full compensation for
all labor, material, equipment and miscellaneous items necessary for constructing these items in

place.

4.2.1. DETERMINATION OF AMOUNT OF ASPHALT CEMENT USED

Asphalt cement shall be measured by the gallon at the standard temperature of 60° F.
Corrections will be made for variations in temperature using the coefficient of expansion
per degree of 0.00035.

Temperature measurements will be made at the point of delivery to the project.
Quantities of asphalt cement in the mix will be determined by amounts added at the plant

and checked by asphalt extraction’s taken by an independent testing laboratory.

4.2.2. DETERMINATION OF COMBINED AGGREGATE

The total weight for the bituminous mix shall be determined by the wet ton of material in
trucks on an approved platform scale. The total weight of asphalt cement, as determined
in part 4.2.2, shall be deducted from the total weight of the mix to determine the dry

weight of the combined aggregate in tons.
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4.2.3. METHOD OF PAYMENT

EXCAVATION AND SUBGRADE PREPARATION

Paid under Section #2000 contract bid items.

COMBINED AGGREGATE

Paid for at the contract unit price per ton.

ASPHALT CEMENT

Paid for at the contract unit bid price per gallon.

CASTINGS TO GRADE

Castings to grade shall be paid for at the unit price bid per each.

GATE VALVE BOXES TO GRADE

Gate valve boxes to grade shall be paid for at the unit price bid per each.

TACK COAT

Tack coat shall be an incidental item, with the cost charged to other items.

4.2.4. OTHER COSTS

All other costs necessary to properly complete the bituminous asphalt pavement shall not

be bid items; the costs shall be charged to other items. Exceptions to this rule will be

made only when a unit bid price is included in the contract proposal for a particular item.
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