SECTION 403 – BITUMINOUS SEAL

403-1  DESCRIPTION

This item shall consist of a bituminous surface treatment as a wearing course composed of single or multiple applications of bituminous material and aggregate cover placed on the prepared primed base or properly cured wearing surface in accordance with these specifications and shall conform to the dimensions and typical cross section shown on the plans and with lines and grades established by the ENGINEER.

403-2  MATERIALS

403-2.1  QUANTITY OF MATERIAL.  The approximate amounts of bituminous material and aggregates per square yard for the bituminous seal shall be as provided in the following table.  The exact amount shall be determined by the CONTRACTOR as necessary to obtain a finished product in conformity with the plans and specifications.

	Material
	Amount

	Bituminous Material
	As needed

	Cover Aggregate
	As needed

	Blotter Sand
	As needed


403-2.2  COVER AGGREGATE.  This material shall consist of sound, durable particles of gravel and sand, either crushed or uncrushed or a combination of both, and shall be in accordance with the requirements for gradation shown in the following table:
	SEAL AGGREGATE
	BLOTTER SAND

	Square Mesh Sieve Size
	Percent by Weight Passing
	Square Mesh Sieve Size
	Percent by Weight Passing

	1/2”
	100
	1/2”
	

	3/8”
	95-100
	3/8”
	100

	No. 4
	20-85
	No. 4
	85-100

	No. 10
	0-12
	No. 10
	

	No. 16
	
	No. 16
	40-80

	No. 50
	
	No. 50
	5-30

	No. 100
	
	No. 100
	0-10

	No. 200
	0-4
	No.200
	

	% Shale & Rock in Total Sample
	8 (max.)
	% Shale & Rock in Total Sample
	8 (max.)

	% L.A. Abrasion
	
	
	

	Loss
	40 (max)
	
	


The aggregate shall be flushed with clear water but not so wet that free water will be draining from aggregate or truck bed before applying.

The sieve analysis will be determined by a wash screening in accordance with ASTM C136.

The CONTRACTOR shall provide results of tests from an approved testing facility of an adequate sized sample of aggregate and bituminous material as determined by the ENGINEER to be tested in accordance with ASTM D1664 for Coating and Stripping of Bitumen-Aggregate Mixtures, 15 days prior to applying the seal coat.

If bituminous material is changed during construction, the CONTRACTOR shall perform another coating and stripping test prior to utilizing a different cover aggregate blend.

403-2.3  BITUMINOUS MATERIAL.  The types, grades, and controlling specifications for the bituminous materials are given below.  The bituminous material shall be selected from the table below.

	Type and Grade
	Specification

	MC3000 or 3000P
	ASTM D2027

	AE150
	AASHTO M140 & ASTM D977

	CRS-1, CRS-2
	ASTM D977 & D2397

	CRS-2P
	AASHTO M316


All bituminous materials shall meet the requirements of the latest version of the North Dakota Department of Transportation Standard Specifications for Road and Bridge Construction, Section 818.  The CONTRACTOR may submit a bituminous material not contained in the above list to the ENGINEER, and the ENGINEER may approve or deny the use of the proposed bituminous material.
403.3  CONSTRUCTION REQUIREMENTS

403-3.1  WEATHER LIMITATIONS.  Bituminous material shall not be applied to a wet surface or during sand or dust storms.

In general, it will be the policy not to permit the application of any bituminous material when the atmospheric temperature is less than 70(F, and the CONTRACTOR must delay the application of bituminous material until the atmospheric and pavement surface conditions are satisfactory.  No bituminous material shall be placed which cannot be cared for during daylight hours.  Materials not placed in compliance with this section will not be paid for.

Seal coats shall not be applied after August 1 of any calendar year except by written or email permission of the CITY ENGINEER.
403-3.2  EQUIPMENT AND ORGANIZATION.  Each unit required in the execution of these specifications shall be under the continuous supervision of a competent superintendent thoroughly experienced in this type of work.  Experienced operators will be required on all equipment used in hauling and applying bituminous material and aggregates.

All equipment necessary to perform this work properly shall be on the project in first-class working condition before construction is permitted to start.  The CONTRACTOR shall furnish, while applying the seal coat, all barricades, lights, flagmen, or other traffic control devices as necessary to protect crews, equipment, and the public from damage.

The following equipment will be the minimum required for this type of construction, and additional machinery shall be secured if in the opinion of the CONTRACTOR it is necessary to fulfill the conditions of these specifications or to complete the item within the time specified:

(a)  The distributor shall have pneumatic tires of such width and number that the load produced on the pavement surface shall not exceed the legal gross vehicle weight, and it shall be designed and operated so that bituminous material at even heat may be applied uniformly on variable widths of surface at readily controlled rates from 0.05 to 2.0 gallons per square yard. 

(b)  The mechanical spreader shall be capable of depositing the designated amount of aggregate in a smooth, uniform layer or on the freshly deposited bitumen and in such a manner that the wheels of the equipment will not contact any bitumen which has not been covered by the aggregate.  The rate of aggregate discharge shall be uniform over the full application width, and whenever necessary, cut-off plates or other approved means shall be provided to reduce the width of spread in suitable increments to meet the job requirements.  The spread shall be so adjusted by individual gates over the wheel tracks to allow additional aggregate to be deposited to prevent tracking by the spreader and the trucks.

(c)  The blotter sand spreader shall be capable of spreading a thin, uniform layer of sand such as a mechanical truck mounted type.

(d)  The steel-wheel rollers shall be of the self-propelled tandem or three-wheel type rollers.  The wheels on the rollers shall be equipped with adjustable scrapers which shall be used when necessary to clean the wheel surfaces.  Rollers shall be equipped with tanks and sprinkling apparatus which shall be used to keep the wheels wet and prevent the surfacing materials from sticking.

(e)  The pneumatic roller shall consist of pneumatic tires arranged in a manner to provide a satisfactory compacting unit.  The roller shall have an effective rolling width of at least 60 inches and shall give a compression of at least 275 pounds per inch of tread width when fully loaded.  The wheels shall be staggered on the front and rear axles to provide complete coverage of the area over which the roller travels.

The CONTRACTOR shall have a minimum of two (2) pneumatic rollers available.  The rollers shall be the self-propelled type capable of starting, stopping, and reversing direction smoothly, without jerking or backlash, and shall be equipped with positive, accurate steering control.

(f)  A power broom or power blower, broom dragging equipment, and equipment for heating aggregate shall be included, when needed.

The CONTRACTOR shall supply such auxiliary equipment as needed.

Bituminous binder and aggregate shall not be spread over a greater yardage than can be rolled and finished in one day's operation.

403-3.3  APPLICATION OF BITUMINOUS MATERIAL.  Bituminous material shall be applied upon the properly prepared surface at the rate and temperature selected by the CONTRACTOR using a distributor to obtain uniform distribution at all points.  The yardage over which the binder is spread in advance of placing the aggregate shall be as determined by the CONTRACTOR.  During all applications, the surfaces of the adjacent structures, including curbs, shall be protected in such a manner as to prevent their being splattered, marred, or damaged in any other manner.  Splatters shall be removed and mars repaired at the CONTRACTOR’s expense.  Coverage shall be complete, uniform, and free of “drilling” or “streaking.”

The bituminous material shall not be applied to a dusty surface.  If normal sweeping methods do not remove dust, the surface shall be flushed with water incidental to this bid item.  If water is taken from CITY hydrants, the CONTRACTOR must contact the Public Works Water Department for a hydrant meter to be installed prior to any water usage.  The water usage and meter installation is charged directly to the CONTRACTOR.  The CONTRACTOR must supply their own hookup to the meter and hose.

Before beginning application, building paper shall be spread over the surface, from the construction joint back, for a sufficient distance for the spray bar to begin spraying and be operating at full force when the surface to be treated is reached.

A construction joint shall be placed at the start or stop of seal operations which will be continued from or to the joint.  This also includes at concrete valley gutters.  After the asphalt is applied, the building paper shall be removed and disposed of by the CONTRACTOR.

Aggregates shall not be allowed to cover any appurtenances such as manhole covers, valve box covers, and valley gutters.

The spray bar shall be shut off instantaneously at each intersection joint to ensure a straight line and the full application of asphalt binder up to the joint.

A hand spray shall be used to apply asphalt binder necessary to touch up all spots missed or inaccessible by the distributor.

The longitudinal joint between the asphalt and the concrete gutter must be included when the bitumen is applied.  A maximum overspray of 1 inch will be allowed on the concrete gutter.  All vegetation and loose debris shall be removed from the longitudinal joint prior to the bitumen application.

The bitumen shall be applied so that when covered, transverse and longitudinal joints of successive applications will not result in ridges or depressions and will be smooth and consistent with the adjacent surface of the completed treatment.

403-3.4  APPLICATION OF AGGREGATE MATERIAL - GENERAL METHODS.  The CONTRACTOR shall determine when to place the cover aggregate on the applied bituminous material.  The timing of when the cover aggregate is placed on the applied bituminous material varies with the type and grade of bituminous material.  The CONTRACTOR shall perform test strips and include this timing parameter.  Cover aggregate shall be spread uniformly over the bituminous material with the aggregate equipment specified.  Trucks spreading aggregate shall be operated backward so that the bituminous material will be covered before the truck wheels pass over it.  The aggregate shall be spread in the same width of application as the bituminous material and shall not be applied in such thickness as to cause blanketing.  Backspotting or sprinkling of additional aggregate material and spraying additional bituminous material over areas that show up having insufficient cover of bitumen shall be done by hand whenever necessary.  Additional spreading of aggregate material shall be done by means of a broom drag or other approved method.

Power rollers shall be used immediately after the aggregate is spread.  Following the rolling with the pneumatic roller, the course shall be further rollered with a steel-wheel roller to insure proper imbedding into the bitumen.  The blotter sand shall be applied as necessary, and rolling shall be continued until no more aggregate material can be worked into the surface.  Further brooming and rolling on the strip being placed on adjacent strips previously placed shall be done as often as necessary to keep the aggregate material uniformly distributed.  These operations shall be continued until the surface is evenly covered and cured.  Steel roller shall not be of such weight which crushes the aggregate particles.

Succeeding applications shall not be applied until the preceding application has set and excess aggregate has been removed.  If dust, dirt, or other foreign matter accumulates on the surface between the applications, the CONTRACTOR shall be required to sweep and clean the surface as specified herein.  The bituminous material and the aggregate shall be spread upon the clean and properly cured surface and handled as required.  Extreme care shall be taken in all applications to avoid brooming or tracking dirt or any foreign matter on any portion of the pavement surface under construction.  Traffic shall be signed for a restricted speed limit of fifteen (15) miles per hour during the rolling and for 24 hours after the rolling has been completed.  The CONTRACTOR may sign the streets for No Parking provided the City of Watford City Traffic Engineer approved signs are placed twenty-four (24) hours or more prior to the beginning of operations.  The CONTRACTOR must document daily which streets are signed and during what time period.  The CONTRACTOR must also notify the Police Department, Fire Department, and ambulance service prior to street closures.

It shall be the CONTRACTOR’s responsibility to contact the Police Department about vehicles that are in violation of the 48-hour parking restriction.

Coordination between the CONTRACTOR and the Police Department is essential.  The CONTRACTOR shall notify the Police Department at least two (2) hours before vehicles need towing, so the Police Department has adequate time to make arrangements.

No towing of vehicles shall be permitted unless authorized by the Police Department.

Signs shall be removed within 24 hours after rolling is complete or whenever construction operations cease for more than 24 hours except as directed by the ENGINEER.  A recommended No Parking sign is on file at the Engineering Department.

A small crew and proper equipment shall be available to control bleeding of seal oil for a period of 30 days after the date of application.  If bleeding occurs during the maintenance period and after final sweeping, the CONTRACTOR shall control bleeding by spreading light coats of blotter sand, which will be paid for under Subsection 403-4.3 “Blotter Sand.”  Blotter sand shall not be applied in anticipation of bleeding, but only after bleeding actually occurs.  The crew and equipment for controlling bleeding shall be available during the 30-day period at all times including weekends and nights.

Alternate materials, approved by the ENGINEER, may be used as a substitute in lieu of blotter sand to control the bleeding.

All surplus aggregate shall be swept off the surface and removed prior to acceptance of the work.  The removal of excess cover aggregate shall be accomplished by the CONTRACTOR using a pickup-type sweeper.  Appurtenances such as manhole covers, valve box covers, and valley gutters shall not be covered with the bituminous seal.  Any appurtenance covered shall be cleaned to the satisfaction of the ENGINEER prior to acceptance of the project.

Removal of the excess cover aggregate shall begin 7 days after the seal coat is applied unless a different time is approved by the ENGINEER.  The cover aggregate picked up shall become the property of the CITY OF WATFORD CITY and shall be stockpiled by the end of each work day.  Arterial roadways may require sweeping or removal of excess aggregate prior to 7 days after application as directed by the ENGINEER.  The CONTRACTOR’s responsibility for adherence of an acceptable amount of the aggregate in the bituminous material shall not be waived at any time.  The stockpile site for excess aggregate shall be at the City of Watford City Storage Facility located at 1101 South 14th Street.
403-3.5  CORRECTION OF DEFECTS.  Any defects, such as raveling, low centers, lack of uniformity, or other imperfections shall be corrected to the satisfaction of the ENGINEER.

All defective materials resulting from overheating, improper handling, or application shall be removed by the CONTRACTOR and replaced with approved materials as provided for in these specifications.

Damage by a third party, such as vehicle tracking or skidding after the seal coat has been applied and appropriate traffic control measures including flag persons are in place, shall be corrected to the satisfaction of the ENGINEER at the cost of the City.  All replacement sealing must be done by August 15 of any calendar year except by written permission by the ENGINEER.  The replacement of Bituminous Seal Coat damaged by a third party shall be measured in place and paid for by the square yard at double the unit price bid for “Bituminous Seal Coat.”

403-3.6  BITUMINOUS MATERIAL CONTRACTOR'S RESPONSIBILITY.  Samples of the bituminous materials that the CONTRACTOR proposes to use, together with a statement as to their source and character, shall be submitted to the ENGINEER.

The CONTRACTOR shall furnish vendor's certified test reports for each carload, or equivalent, of bitumen shipped to the project.  The report shall be delivered to the ENGINEER before permission is granted for use of the material.  The furnishing of the vendor's certified test report for the bituminous material shall not be interpreted as a basis for final acceptance nor shall it relieve the CONTRACTOR from responsibility for any failures in the project.  All such test reports shall be subject to verification by sample testing.  The CONTRACTOR shall provide tests, per the appropriate ASHTO and/or ASTM section, for bituminous material for each 10,000-gallon lot or portion of lot supplied for the project.  Tests shall be by an approved independent testing facility.  The CONTRACTOR shall provide aggregate gradations for each type of aggregate provided for each 500-ton lot or portion of lot provided for the project.  Tests shall be performed by an approved independent testing facility.

403-3.7  TEST SECTION.  The CONTRACTOR shall determine an area of suitable size within the project to use to calibrate the equipment and determine the best method of rolling.  It shall be anticipated to have some delays in the operation at this point to evaluate the results.  There shall be no additional compensation for these delays.

403-3.8  ACCEPTANCE OF SEAL COAT - WARRANTY.  The CONTRACTOR warrants a completed seal coat project that complies with the specifications and that remains in place and performs as intended at the time of acceptance and during the one (1) year warranty period.  Compliance with these specifications and/or acceptance of the completed bituminous seal coat for final payment as being constructed in accordance with these specifications does not relieve the CONTRACTOR from the responsibility to repair any portions where the bituminous seal coat has failed or not remained in place during the term of the contract and its one (1) year warranty period.  The warranty provided by the CONTRACTOR shall be a “performance warranty” and shall guarantee a completed project in accordance with the plans and specifications at the time of acceptance and final payment and for one (1) year after the time of acceptance and final payment.  The CONTRACTOR shall provide this warranty regardless of fault or the cause of such failure except for damage caused by a third party through no fault of the CONTRACTOR.  The ENGINEER’s representative and a representative of the CONTRACTOR shall review this project prior to the one (1) year warranty period expiration and determine any areas to be repaired.  Acceptance of the project shall be deemed to be “final” at the expiration of the warranty period.

403.4  MEASUREMENT AND PAYMENT
403-4.1  BITUMINOUS SEAL COAT.  Bituminous material and cover aggregate shall be measured and paid by the square yard (SY) at the unit price bid for Subsection 403-4.1 “Bituminous Seal Coat" or Subsection 403-4.1a “Polymer Seal Coat” complete, in place, and accepted by the ENGINEER.

403-4.2  BLOTTER SAND.  Blotter sand shall be measured by the ton and paid for at the unit price bid for "Blotter Sand" complete, in place, and accepted by the ENGINEER.
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