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Attached is the regional modification Notice 15.  All previous notices are now canceled.  This revision (Notice 15) should be incorporated into all new projects in the Northwest Mountain Region.  This change will be in effect until the next revision.  An index is also included.  Please distribute these notices to your consultants and sponsors or include them in your predesign or design handouts.  An electronic copy will also be sent to each Airports District Office and available on our web page:

http://www1.faa.gov/arp/anm/services/construction/
Contact me  at (425) 227-2622, if you have any questions. 

Jack A. Scott, P.E.
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Northwest Mountain Region Revision

to AC 150/5370-10A, Standards for

Specifying Construction of Airports, Notice 14

Note:  This revision  should be incorporated into all new projects in the Northwest Mountain Region.  The latest notice number used should be noted in the design report or with submission of the specifications to the FAA Airport District Office.  This will be in effect until it is revised by a specific change to a specification section in AC 150/5370-10A or the until next Notice is issued.    

This notice includes all regional specification changes and cancels previous notices.  Revisions to paragraphs in previous notices and additions will be highlighted by a vertical bar in the left margin. 

The specification changes are normally a result of problem areas or recurring "modification to construction standards".  Designers that would like to have additional changes included, should also make the request to the ADO Project Manager.

The following revisions are to be made to each standard specification and not included separately as a supplemental portion of the contract.

NOTICE REGARDING CONSTRUCTION OPERATIONS PLANS   

Plans and specifications for construction projects to be funded under AIP and PFC's are to include a construction operations plan.  The construction operations plan must be a separate section within the project specifications and is required to be project specific and address specific impacts of construction activities on airport operations.  Since the construction operations plan serves to mitigate potential adverse impacts on operations, it is imperative that contractor and subcontractor personnel and suppliers strictly adhere to the provisions of the plan.  Monitoring of contractor and subcontractor operations during construction is the responsibility of the resident engineer and in order to strengthen the authority of the resident engineer in enforcing the provisions of the construction operations plan the following paragraph shall be included in all construction operations plans involving construction under AIP and PFC.  In the event contractor activities are found to not be in conformance with the provisions of the construction operations plan, the resident engineer will direct the contractor to take the appropriate action.  The goal is to prevent accidents.  The plans have to be continually reviewed and adjusted at the weekly safety meetings, and have input form various  users during the course of the project.  Changes to the contract shall be accomplished by a change order.   All changes are to be coordinated with the FAA Airport District Office.   Include the following (as a minimum) in the contract specifications.

"The construction operations plan has been developed to mitigate the adverse impacts of construction on aeronautical operations on the airport.  Strict adherence to the provisions of the construction operations plan by all personnel assigned to or visiting the construction site is mandatory for all construction projects.  In the event contractor activities are not in conformance with the provisions of the construction operations plan, the contractor  shall immediately cease those operations involved in the violation of the provisions of the construction operations plan and conduct a safety meeting.  The owner may direct the contractor, in writing, to immediately cease those operations involved in the violation of the provisions of the construction operations plan.  The contractor  shall not resume construction operations until a appropriate action is taken as determined by the Owner." 

General Provisions:

Section 10, Paragraph 10-18, Change "supervision" to "inspection".

Paragraph 10-47 WORKING DAY:  This paragraph should be revised to read as follows "...six hours toward completion of the Contract unless work is suspended for causes beyond the Contractor's control.  Saturday, Sunday and holidays..." 

Section 20, Paragraph 20-02, PREQUALIFICATION OF BIDDERS; 20-02 can be deleted completely at the sponsor's option, since the bidders are required to provide a bid bond.  If this requirement is not deleted, change the last paragraph to the following:

"Each bidder shall submit "evidence of competency" and "evidence of financial responsibility" to the owner at the time of bid opening."

Paragraph 20-02 PREQUALIFICATION OF BIDDERS:  In the third paragraph, the requirement to submit "evidence of financial responsibility" and "evidence of competency" to the owner "no later than 10 days prior to the specified date for opening bids" can be changed to require submittal to be "with the submittal of  proposal".

Paragraph 30-02 AWARD OF CONTRACT: This paragraph can be changed; length of time for the award of the bid from "30 calendar days" to "60 calendar days."

Section 40, Paragraph 40-06, Removal of Existing Structures;

Add a note to the designer to provide additional requirements in the contract to protect pavements which are to remain in place when demolishing adjacent pavements.  An example is to not permit falling-weight type pavement demolition within 25-feet of pavement to remain in place.  Other requirements can include requiring a double saw-cut when removing PCC pavements and requiring the contractor (at contractor's expense) to remove and replace damaged PCC back to the next joint.

Paragraph 40-05 MAINTENANCE OF TRAFFIC:  In the third paragraph, in the second sentence, add the requirement for the contractor to "furnish flag-person" for traffic maintenance along with barricades and warning signs.

Section 50, Paragraph 50-01,  second sentence; delete "the fulfillment of the contract on the part of the contractor, and the rights of different contractors on the project."

Paragraph 50-04 COOPERATION OF CONTRACTORS:  Changed the number of plans and specifications supplied to the successful contractor from "two" to "five".

Section 50, paragraph 50-04,  Delete 2nd sentence of the 2nd paragraph "The Engineer shall allocate .... between Contractors."

Paragraph 50-06 CONSTRUCTION LAYOUT AND STAKES: The following paragraphs 2, 3, 4, and 5 can be added.

“The Contractor shall furnish all lines, grades and measurements from the control points necessary for the proper prosecution and control of the work contracted for under these specifications.

The Contractor shall furnish weekly copies of the survey notes to the Engineer.  The Engineer may make periodic checks of the grades and alignment set by the Contractor.  In case of error on the part of the Contractor, or his/her employees in establishing grades and/or alignment that that results in construction not in accordance with the contract shall be removed and replaced without additional cost to the Sponsor.

No direct payment will be made for this labor, materials, or other expenses therewith.  The cost thereof shall be included in the price of the bid for the various items of the Contract.

Construction Staking and Layout includes but is not limited to:

1.
Clearing and Grubbing perimeter staking

2.
Rough Grade slope stakes at 100 foot stations

3.
Drainage Swales slope stakes and flow line blue tops at 50 foot station

4.
Subgrade blue tops at 25 foot stations and 25 foot offset distance (max.) for the following section locations

a.
Runway - minimum 5 per station

b.
Taxiways - minimum 3 per station

c.
Holding apron areas - minimum 3 per station

d.
Roadways - minimum 3 per station

5.
Base Course blue tops at 25 foot stations and 25 foot offset distance (max.) for the following section locations:

a.
Runway - minimum 5 per station

b.
Taxiways - minimum 3 per station

c.
Holding apron areas - minimum 3 per station

6.
Pavement areas:

a.
Edge of Pavement hubs and tacks (for stringline by Contractor) at 100 foot stations

b.
Between Lifts at 25 foot stations for the following section locations:

1)
Runways - each paving lane width

2)
Taxiways - each paving lane width

3)
Holding areas - each paving lane width

c.
After finish paving operations at 50 foot stations

1)
All paved areas - Edge of each paving lane prior to next paving lot

d.
Shoulder and safety area blue tops at 50 foot stations and at all break points with maximum of 50 foot offsets

7.
Fence Lines at 100 foot stations

8.
Electrical and Communication System locations, line and grades including but not limited to duct runs, connections, fixtures, signs, lights, VASI's, PAPI's, REIL's Wind Cones, Distance Markers (signs) pull boxes and manholes.

9.
Drain lines, cut stakes and alignment on 25 foot stations, inlet and manholes.

10.
Painting and Striping layout (pinned with 1.5 inch PK nails) marked for paint Contractor.  (All nails shall be removed after painting)

11.
Laser, or other automatic control devices, shall be checked with temporary control point or grade hub at a minimum of once per 400 feet per pass (i.e. paving lane).

NOTE: Controls and stakes disturbed or suspect of having been disturbed shall be checked and/or reset as directed by the Engineer without additional cost to the Sponsor.”

Paragraph 50-10 REMOVAL OF UNACCEPTABLE AND UNAUTHORIZED WORK:  Under the third paragraph, added the sentence to the beginning of the paragraph "No work shall be done without lines and grades having been given by the Engineer."

Section 50, paragraph 50-13, (Also change 70-15, 70-20, 80-06, & 80-07),  Change "Engineer" may suspend work to "Owner". 

Section 60, paragraph 60-02,  First sentence; change "tested by the Engineer" to "tested by the responsible party".

Section 60, paragraph 60-07,  Second paragraph;  Delete "No" at the beginning of the sentence.

Paragraph 60-02 SAMPLES, TESTS CITED SPECIFICATIONS:  Added the paragraph requiring the Contractor to employ a qualified firm to perform all required tests and to submit copies of these tests to the Engineer on a daily and weekly basis.

"The Contractor shall employ a qualified firm to perform all required tests.  The Contractor shall submit resumes on all firms and individuals persons who will be performing the tests.  All the test data shall be reported to the Engineer after the results are known.  A legible, handwritten copy of all test data shall be given to the Engineer daily, along with typed reports, on an approved format, on a weekly basis.  After the completion of the project, and prior to final payment, the Contractor shall submit a final report to the Engineer showing all test data reports, plus an analysis of all results showing ranges, averages, and corrective  action taken on all failing tests."

Note:  The Engineer may wish to include a requirement that all test data from the contractor be furnished in electronic format on a compact disk.

Paragraph 60-05 ENGINEER'S FIELD OFFICE AND LABORATORY.  Modified the title to indicate a field office only.  Revised the paragraph to read as follows:

“Paragraph 60-05 ENGINEER'S FIELD OFFICE:  The Contractor shall furnish for the duration of the project one building for the use of the field engineers and inspectors, as a field office.  This facility shall be an approved weatherproof building meeting the [current State Highway Specifications (Class I Field Office)] […………………..].  This building shall be located conveniently near to the construction and shall be separate from any building used by the Contractor.  A land line telephone and answering machine, shall be provided. The Contractor shall be responsible for payment of the basic monthly charge and local calls only.  Any Long Distance Tolls shall be the responsibility of the caller.  The Contractor shall furnish [ FAX machine, photocopy machine, water, sanitary facilities, heat, air conditioning, and electricity ] .  No direct payment will be made for this building or labor, materials, ground rental, or other expense in connection therewith.  The cost hereof shall be included in the price bid for the various items of the contract.  The Contractor and his/her superintendent shall provide all reasonable facilities to enable the Engineer to inspect the workmanship and materials entering into the work."

Paragraph 60-07 UNACCEPTABLE MATERIAL:  Deleted the word "No" at the beginning of first sentence of the second paragraph. 

Paragraph 70-08 BARRICADES, WARNING SIGNS, AND HAZARD MARKINGS:  In the first paragraph, added the following sentences.

"Barricades, warning signs, and markings for hazards that are in the air operations area shall be a maximum of 18 inches high.  Barricades shall be spaced not more than 25 feet apart."  

Sections 70 AND 80, Paragraphs 70.13 & 80.04; Add the following:  Note to Engineer:  The Engineer shall include a section on airport safety in the bid documents that contains, as a minimum, the information contained in the appendix of AC 150/5370-2C, Operational Safety on Airports During Construction.

Paragraph 80-05 CHARACTER OF WORKERS, METHODS AND EQUIPMENT: Added the following two paragraphs as paragraphs 3 and 4:

"Any person employed by the Contractor or by any subcontractor who, violates any operational regulations and in the opinion of the Engineer, does not perform his work in a proper and skillful manner or is intemperate or disorderly shall, at the written request of the Engineer, be removed forthwith by the Contractor or subcontractor employing such person, and shall not be employed again in any portion of the work without approval of the Engineer.

Should the Contractor fail to remove such persons or person, or fail to furnish suitable and sufficient personnel for the proper prosecution of the work, the Engineer may suspend the work by written notice until compliance with such orders."

Paragraph 80-08 FAILURE TO COMPLETE ON TIME:  In the first paragraph, second sentence after the words "portion of damages", add the words "including but not limited to additional engineering services",  Add a table indicating the liquidated damages cost per schedule and the allowed construction time per schedule, add the following paragraph as number two: 

"The maximum construction time allowed for Schedules        will be the sum of the time allowed for individual schedules but not more than         days."  (Note:  this paragraph will be modified for each project). 

Add the following the section:

Paragraph 80-11 WORK AREA, STORAGE AREA AND SEQUENCE OF OPERATIONS:  "The Contractor shall obtain approval from the Engineer prior to beginning any work in all areas of the airport.  No operating runway taxiway or Air Operations Area (AOA) shall be crossed, entered, or obstructed while it is operational.  The Contractor shall plan and coordinate his/her work in such a manner as to insure safety and a minimum of hindrance to flight operations.  All Contractor equipment and material stockpiles shall be stored a minimum of       feet from the centerline of an active runway.  No equipment will be allowed to park within the approach area of an active runway at any time.  No equipment shall be within       feet of an active runway at any time."

Section 90, Paragraph 90-06, 4th paragraph;  Change "the Engineer may, at his/her discretion ..." to "the Engineer may, at the Owner's discretion .."

Section 90, Paragraph 90-06:  Add the following after the last paragraph:  The contractor shall deliver to the Owner a complete release of all claims for labor and material arising out of this contract before the final retained percentage or final payment is made.  If any subcontractor or supplier fails to furnish such a release in full, the Contractor may furnish a bond or other collateral satisfactory to the Owner to indemnify the Owner against any potential lien or other such claim  The bond or collateral shall include all costs, expenses, and attorney fees the Owner may be compelled to pay in discharging any such lien or claim.

Section 100, Paragraph 100-01; The first sentence should be revised to begin:  "When the specification requires a Contractor Quality Control Program, the Contractor shall establish, provide and maintain ..." 

Section 100, Paragraph 100-02,b.;  Include a note "When selecting the required days for the contractor to submit the Quality Control program, adequate time should be allowed for the Quality Control Program to be a supplement to the Sponsor's Construction Management Plan." 

Section 110-02

Paragraph 110-01:  Add the following to the end of the paragraph:  “All specification limits specified in the technical sections shall be absolute values.  Test results used in the calculations shall be to the significant figure given in the test procedure.

Paragraph 110-02 g.A.4.;  Change the value"1.4384" to "1.4348".

Add the following section at the designer's option:

P-101  Surface Preparation

Description

P-101-1.1.  This item shall consist of preparation of existing pavement surfaces for overlay, removal of existing pavement, and other miscellaneous items.  The work shall be accomplished in accordance with these specifica​tions and the applicable drawings.

Equipment

P-101-2.1.  All equipment shall be specified hereinafter or as approved by the Engineer.  The equipment shall not cause damage to the pavement to remain in place.

Construction

P-101-3.1.  REMOVAL OF EXISTING PAVEMENT

a.  Concrete:  The existing concrete to be removed shall be freed from the pavement to remain unless jackhammers are used for the complete removal. This shall be accomplished by line drilling or sawing through the complete depth of the slab 1 foot inside the perimeter of the final removal limits or outside the load transfer devices, whichever is greater.  In this case, the limits of removal would be located on joints.  If line drilling is used, the distance between holes shall not exceed the diameter of the hole.  The pavement between the perimeter of the pavement removal and the saw cut or line-drilled holes shall be removed with a jackhammer.  Where the perimeter of the removal limits is not located on the joint, the perimeter shall be saw cut 2 inches in depth or 1/4 the slab thickness, whichever is less.  Again, the concrete shall be line drilled or saw cut the full depth of the pavement 6 inches inside the removal limits.  The pavement inside the saw cut or line shall be broken by methods suitable to the Contractor; however, if the material is to be wasted on the airport site, it shall be reduced to a maximum size designated be the airport owner.  The Contractor's removal operation shall not cause damage to cables, utility ducts, pipelines, or drainage structures under the pavement.  Any damage shall be repaired by the Contractor at no expense to the airport owner.


b.  Asphalt Concrete:  Asphalt concrete pavement to be removed shall be cut to the full depth of the bituminous material around the perimeter of the area to be removed.  The pavement shall be removed in such a manner that the joint for each layer of pavement replacement is offset one foot from the joint in the preceding layer.  This does not apply if the removed pavement is to be replaced with concrete or soil.  If the material is to be wasted on the airport site, it shall be broken to a maximum size as designated by the airport owner.

P-101-3.2. PREPARATION OF JOINTS AND CRACKS.  All joints and cracks in bituminous and concrete pavements to be overlaid with asphalt concrete shall be cleaned of joint and crack sealer, debris, and vegetation.  Any excess joint or crack sealer on the surface of the pavement shall also be removed from the pavement surface.  If vegetation is a problem, a soil sterilant shall be applied.  Cracks and joints wider than 3/8 inch shall be filled with a mixture of emulsified asphalt and aggregate.  The aggregate shall consist of limestone, volcanic ash, sand, or other material that will cure to form a hard substance.  The combined gradation shall be as follows:

	Sieve Size
	
	Percent Passing

	
	
	

	
	No. 4
	
	
	100

	
	No. 8
	
	
	90-100

	
	No. 16
	
	
	65-90

	
	No. 30
	
	
	40-60

	
	No. 50
	
	
	25-42

	
	No. 100
	
	
	15-30

	
	No. 200
	
	
	10-20


Up to 3% cement can be added to accelerate the set time.  The mixture shall not contain more than 20% natural sand without approval in writing from the Engineer.

The proportions of asphalt emulsion and aggregate shall be determined in the field and may be varied to facilitate construction requirements.  Normally, these proportions will be approximately one part asphalt emulsion to five parts aggregate by volume.  The material shall be poured into the joints or cracks or shall be placed in the joint or crack and compacted to form a voidless mass.  The joint or crack shall be filled within 0 to 1/8-inch of the surface.  Any material spilled outside the width of the joint shall be removed from the surface prior to constructing the overlay.  Where concrete overlays are to be constructed, only the excess joint material on the surface and vegetation in the joints need to be removed.

P-101-3.3. REMOVAL OF PAINT AND RUBBER.  All paint and rubber over one foot wide that will affect the bond of the new overlay shall be removed from the surface of the existing pavement.  Chemicals, high pressure water, heater scarifier (asphalt concrete only), cold milling, or sandblasting may be used.  Any methods used shall not cause major damage to the pavement.  Major damage is defined as changing the properties of the pavement or removing pavement over 1/8 inch deep.  If chemicals are used, they shall comply with the state's environmental protection regulations.  No material shall be deposited on the runway shoulders.  All wastes shall be disposed of in areas indicated in this specification or shown on the plans.  This specification shall not be used for removal of rubber deposits to improve skid resistance or obliterate traffic markings where a new overlay is not to be constructed.

P-101-3.4. CONCRETE SPALL OR FAILED ASPHALTIC CONCRETE PAVEMENT REPAIR.


a.  Repair of Concrete Spalls in Areas to be overlaid with Asphalt:  The Contractors shall repair all spalled concrete as shown on the plans or as directed by the Resident Engineer.  The perimeter of the repair shall be sawed a minimum of 1 inch deep or shall be cut with approved tools to this depth.  The deteriorated material shall be removed to a depth where the existing material is firm or cannot be easily removed with a geologist pick.  The removed area shall be filled with asphalt concrete with a minimum Marshal stability of 1,200 lbs. and maximum flow of 20.  The material shall be compacted with equipment approved by the Engineer until the material is dense and no movement or marks can be noted.  The material shall not be placed in lifts over 4 inches in depth.  This method of repair applies only to pavement to be overlaid.


b.  Asphalt Concrete Pavement Repair:  The failed areas shall be removed as specified in paragraph P-101-3.1b.  All failed material including surface, base course, subbase course, and subgrade shall be removed.  The base course and subbase shall be replaced if it has been infiltrated with clay, silt, or other material affecting the load-bearing capacity. Materials and methods of construction shall comply with the other applicable sections of this specification.

P-101-3.5:  COLD PLANING.


a.  Patching:  The machine shall be capable of cutting a vertical edge without chipping or spalling the edges of the pavement to remain. The machine shall have a positive method of controlling the depth of cut.  The Engineer shall layout the area to be milled.  The area shall be laid out with straightedges in increments of 1-foot widths.  The area to be milled shall cover only the failed area. Any excessive area that is milled because the Contractor doesn't have the appropriate machine, or areas that are damaged because of his negligence, shall not be included in the measurement for payment.


b.  Profiling, Grade Correction, or Surface Correction:  The machine shall have a minimum width of 10 feet.  It shall be equipped with electronic grade control devices on both sides that will cut the surface to the grade and tolerances specified.  The machine shall cut vertical edges.  A positive method of dust control shall be provided.  The machine shall be capable of discharging the millings in a truck or leaving them in a defined windrow.

P-101-3.6:  SAW CUTTING.


a.  All saw cuts shall be made at the locations and to the depths shown on the drawings or otherwise specified.  The saw cut shall be made to produce a neat vertical face joint between the pavement areas to be removed and the adjacent existing surface.


b.  The equipment used to perform the saw cutting  shall be approved by the Engineer prior to commencement of the work.

Method of Measurement

P-101-4.1. MEASUREMENT.


a.  General:  If there is no quantity shown in the bidding schedule, the work covered by this section shall be considered as a subsidiary obligation of the Contractor covered under the other contract items.  Only accepted work will be measured.


b.  Pavement Removal:  The unit of measurement for pavement removal shall be the number of square yards removed by the Contractor.  Any pavement removed outside the limits of removal because the pavement was damaged by negligence on the part of the Contractor shall not be included in the measurement for payment.


c.  Joint and Crack Repair:  The unit of measurement for joint and crack repair shall be the linear foot of joint.


d.  Paint and Rubber Removal:  The unit of measurement for paint and rubber removal shall be the square foot.


e.   Spall and Failed Asphalt Concrete Pavement Repair:


1.  The unit of measure for concrete spall repair shall be the number of square feet.  The average depth of the patch shall be agreed upon by the Contractor and the Resident Engineer.  The quantity shall be divided in the following categories:


(a)  0 to 4 inches in average depth.


(b)  4 to 8 inches in average depth.


(c)  Greater than 8 inches in average depth.


2.  The unit of measure for failed asphalt concrete pavement shall be as follow:


(a)  Asphalt Concrete Square Yards.


(b)  Base Course Square Yards.


(c)  Subbase Course Square Yards.


(d)  Subgrade Square Yards.

P-101-4.1(f) Cold Planing:  The unit of measure for cold planning shall be the number square yards.  The average depth of the cold planning shall be determined by the Engineer and the Contractor prior to accomplishment of the work.  When surface correction is required, if the initial cut doesn't correct the condition, the Contractor shall replane the area and will be paid only once for the total depth of planning.  The quantity shall be divided into the following categories:


(a)  0 to 2 inches
(d)  0 to 5 inches


(b)  0 to 3 inches
(e)  0 to 6 inches 


(c)  0 to 4 inches

P-101-5.1 PAYMENT.  Payment shall be made at contract unit price for the unit of measurement as specified herein before.  This price shall be full compensation for furnishing all materials and for all preparation, hauling, and placing of the material and for all labor, equipment, tools, and incidentals necessary to complete this item.

P-152  Excavation and Embankment

Paragraph 152-2.2.e.;  Add a note to the designer to include testing frequencies per square yard for density and moisture acceptance tests. 

Paragraph 152-2.2.e.;  Include a requirement that the moisture content of the subgrade soils be within  plus or minus 2% of optimum for compaction (except for expansive soils).

Paragraph 152-2.2.e., 2nd paragraph;  Delete 2nd sentence; "Stones or rock....of the subgrade."

Paragraph 152-2.2.e. and 152-2.6;  Add a note to the designer that ASTM D 2922 can be included as a method for in-place densities.  The following requirement can be included at the designer’s option: [A field nuclear gauge calibration to a sand cone density, for each soil type determined by the Engineer,  shall be conducted the beginning of the project.]

Include density, moisture and design and construction requirements for expansive clays, if needed.

Paragraph 152-2.6, 12th paragraph;  Delete the last sentence "Density requirements will not apply ..... specified methods."

Paragraph 152-2.2.e. and 152-2.6;  Add a note to the designer to specify AASHTO T-99 or T-180 (Moisture-Density) for soils that are expected to have more than 30% retained on the 3/4-inch sieve.  The moisture‑density relationship test procedure ASTM D 698 (and D 1557 for aircraft over 60,000 lbs) are not applicable for materials with greater than 30 percent retained on the 3/4‑inch sieve.  A replacement procedure (ASTM D 4718) for the course material (greater than 3/4‑inch) is used with the ASTM methods but up until 30 percent is retained.  Maximum density testing (ASTM D 4253) can be used but it also limits the material retained on the 1‑1/2‑inch sieve to 30 percent.  The AASHTO T‑99 (and AASHTO T‑180) are very similar to the ASTM D 698 (and ASTM D 1557), except they do not limit the replacement of the coarse material.  The designer may also revise the moisture content requirements to be consistent between the Embankment and Subgrade paragraphs.  Requirements should also be included in both sections for expansive soils.  The moisture content limits may be modified by the Engineer during design for other soil types.  For some types of materials, especially sandy types, if compaction can be obtained with lower moisture contents, than the need to get to within 2% of optimum, the limits should be disregarded.  Poor results may occur when addition of extra water is added just to get to within the 2%.  This excess moisture can created other problems, such as pumping during construction.

P-153  Controlled Low-Strength Material (CLSM)

ITEM P-153  (Refer to Engineering Brief No. 55)

P-154  Subbase Course

Recycled asphalt has been used in place of P-154 material.  This is acceptable provided it is approved by the Airport District Office and no more than 50% is blended with new P-154 material.  Excessive amounts, under heavy loads and heat, can settle.  Although it can be compacted to a modified proctor it will bridge between coated particles and resist compactive effort.

Paragraph 154-2.1;  Add a note to the designer to include a testing frequency for the particle size distribution for preliminary and a minimum of one per day during construction.   Also for frost areas, change the wording to require the material finer than the 0.02 mm be a maximum of 3% and the range for the 200 sieve be between 0 and 8%.  Include ASTM D 422 for the test procedure in this paragraph and in Testing Requirements.

Paragraph 154-3.6; Delete paragraph if mix-in-place is not expected to provide a consistent material.

Paragraph 154-3.8;  Add a note to the designer to include testing frequencies per square yard or cubic yard for density and moisture acceptance tests. 

Paragraph 154-3.8;  Add a note to the designer to specify AASHTO T-99 or T-180 (Moisture-Density) for soils that are expected to have more than 30% retained on the 3/4-inch sieve.  The moisture‑density relationship test procedure ASTM D 698 (and D 1557 for aircraft over 60,000 lbs.) are not applicable for materials with greater than 30 percent retained on the 3/4‑inch sieve.  A replacement procedure (ASTM D 4718) for the course material (greater than 3/4‑inch) is used with the ASTM methods but up until 30 percent is retained.  Maximum density testing (ASTM D 4253) can be used but it also limits the material retained on the 1‑1/2‑inch sieve to 30 percent.  The AASHTO T‑99 (and AASHTO T‑180) are very similar to the ASTM D 698 (and ASTM D 1557), except they do not limit the replacement of the coarse material. 

Paragraph 154-3.8;  Change “1-1/2” to “2.0” percent.  Note:  The moisture requirement range is only specified for the start of compaction, and not during acceptance testing.

Paragraph 15-3.8;  Add a note to the designer that ASTM D 2922 can be included as a method for in-place densities.  The following requirement can be included at the designer’s option: [A field nuclear gauge calibration to a sand cone density, for the subbase course material,  shall be conducted the beginning of the project.]

Paragraph 154-3.11;  Add a note to the designer to permit the use of survey for thickness determination.  Change "cores" "sample holes".

P-155  Lime-Treated Subgrade    

Add a note to the designer:  The soluble sulfate contents of the soils should be checked during design to determine if stabilization with lime, cement, and/or flyash can react and induce heave.  Contents of 0.5% soluble sulfates have resulted in the formation of ettringite and thaumasite which expands when available water is present.

Paragraph 155-3.1 Add; the following Note to the designer:  Samples for determination of lime content should be from material which will represent the final placement of material to be treated.  The lime content should be sufficient to lower the Liquid Limit to less than 30 and lower the Plasticity Index to less than 10.

Paragraph 155-6.4 Add the following:  Note to the designer:  If nuclear density machines are to be used for density determination, the machines shall be calibrated in accordance with ASTM D 2922.  The nuclear equipment shall be calibrated using blocks of materials with densities that extend through a range representative of the density of the proposed lime-treated subgrade material.  The designer should also include a frequency for the testing.

P-208  Aggregate Base Course

Recycled asphalt has been used in place of P-208 material.  This is acceptable provided it is approved by the Airport District Office and no more than 50% is blended with new P-208 material. Even though it can be compacted to a modified proctor, it bridges between coated particles and resist compactive effort.  With time, under heavy loads and heat, it will deform.

Paragraph 208-2.3;  Add a note to the designer to include a testing frequency for the particle size distribution. 

Paragraph 208-2.2, 3rd paragraph, last sentence;  Change "at least the specified ...faces." to "a minimum of 60% of the material retained on a number 4 sieve having at least 2 fractured faces and 75% having at least 1 fractured face.

Table 1;  Add a note to the designer for frost areas, add requirements for the material finer than the 0.02 mm to be a maximum of 3% and the range for the 200 sieve be between 0 and 8%.  Include ASTM D 422 for the test procedure in this paragraph and in Testing Requirements.

Table 1;  Change the 2" minus gradation band for percent passing the 1-1/2 inch sieve to 70-100. Change the 1-1/2" minus gradation band for percent passing of the 1 inch sieve to 70-100. Change the 1" minus gradation limits for percent passing of the #40 sieve to 10-25.

Paragraph 208-3.3; Delete subparagraph  “b. Travel Plant”, if designer only wants to include a Plant Mix.  References in subparagraph c & 208-3.4 a. to mixing in place should also be removed.

Paragraph 208-3.5, 2nd paragraph;  Change “1-1/2” to “2.0” percent.  Note:  The moisture requirement range is only specified for the start of compaction, and not during acceptance testing.
Paragraph 208-3.6;  Add a note to the designer to revise the specification nuclear density machines can be included for density determination using ASTM D 2922.  ASTM D 3017 can be included for moisture content.    The following requirement can be included at the designer’s option: [A field nuclear gauge calibration to a sand cone density, for the base course material,  shall be conducted the beginning of the project.]

Paragraph 208-3.10;  Add a requirement that all survey and grade hubs be removed from the base courses prior to placing any bituminous surface course.

P-209  Crushed Aggregate Base Course

Recycled asphalt has been used in place of P-209 material.  This is acceptable provided it is approved by the Airport District Office and no more than 50% is blended with new P-209 material.  Excessive amounts, under heavy loads and heat, can settle.  Although it can be compacted to a modified proctor it will bridge between coated particles and resist compactive effort.

Paragraph 209-2.1., 3rd paragraph;  Change first sentence to: "The coarse aggregate portion, defined as the material retained on the No. 4 sieve and larger, shall contain not more than.....".

Paragraph 209-2.1 a., 4th paragraph;  Change "once daily" to "two per lot".  Include "The lot will be consistent with acceptance sampling for density.  The samples shall be taken from the in-place, compacted material."

Table 1;  Change the footnote to require 3% maximum than .02 mm  using ASTM D 422.  Change the 8% maximum passing the 200 sieve to 5%.  Include ASTM D 422 in Testing Requirements at the end of the specification.  If the base course is below the frost depth, delete the note.

Paragraph 209-3.4;  Change “1-1/2” to “2.0” percent.  Note:  The moisture requirement range is only specified for the start of compaction, and not during acceptance testing.
Paragraph 209-3.5, 4th paragraph;  Change paragraph to read; "Acceptance testing may be accomplished using a nuclear gage in accordance with ASTM D 2922 and ASTM D 3017.    The following requirement can be included at the designer’s option: [A field nuclear gauge calibration to a sand cone density, for the base course material,  shall be conducted the beginning of the project.]

Paragraph 209-3.5, 5th paragraph;  Delete the last two sentences and insert; "Calibration and Standardization shall be conducted in accordance with the ASTM standards."

Paragraph 209-3.8;  This paragraph can be rewritten to permit the thickness acceptance determined by survey before and after placement.  The survey intervals should be selected based on the size of the project and specified.

Paragraph 209-3.9;  Add a requirement that all survey and grade hubs be removed from the base courses prior to placing any bituminous surface course.

P-301  Soil Cement Base Course 

Paragraph 301-3.1, 1st paragraph, Add "Tests shall be required for each approved soil which will be included in the treated layer."

P-304  Cement-Treated Base Course

Paragraph 304-4.6, 2nd paragraph, Change the moisture content to not more than +0 % to 2% below optimum.  Moisture contents above optimum will result in deformation & pumping of the course.

Replace P-306 with the following section:

 P-306  ECONOCRETE BASE COURSE

(Lean Mix Concrete Base Course)

Description

P-306-1.1.
This item shall consist of a base course composed of aggregate and cement uniformly blended together and mixed with water.  The mixed material shall be spread, shaped and consolidated in accordance with these specifications and in conformity to the lines, grades, dimensions and typical cross sections shown on the plans.  

Materials

P-306-2.1  Aggregate.
The aggregate shall be stone or gravel, crushed or uncrushed.  The fine aggregate shall be that naturally contained in the aggregate material or may be sand.  The aggregate shall consist of hard, durable particles, free from excess flat, elongated, soft pieces, dirt or other objectionable matter.  The aggregate may also be a slag suitable for concrete.

A flat particle is one having a ratio of width to thickness greater than five; an elongated particle is one having a ratio of length to width greater than five.

The aggregate shall conform to the gradation shown in Table 1 when tested in accordance with ASTM C 136.

Table 1.  Aggregate – Econocrete Base Course

	Sieve Size

(square openings)
	Percentage by Weight

Passing Sieves

	2 inches (50.0 mm)
	100

	1 inch (25.0 mm)
	55  -  85

	3/4 inch (19.0 mm)
	50  -  80

	No. 4 (4.75 mm)
	30  -  60

	No. 40 (0.450 mm)
	10  -  30

	No. 200 (0.075 mm)
	0  -  15


P-306-2.1.1  Reactivity:  Fine and Coarse aggregates to be used in all econocrete shall be evaluated and tested by the Contractor for alkali-aggregate reactivity in accordance with ASTM C 1260. Aggregate used for testing in accordance to ASTM C 1260 shall be the contractor’s proposed coarse aggregates (all size groups) and the fine aggregate.  The aggregates shall be evaluated in combination and shall match the contractor’s proposed mix design proportioning.  Test results shall have a measured expansion of less than 0.10 percent at 16 days. Should the test data indicate an expansion of greater than 0.10%, additional testing, by the Contractor utilizing the modified version of ASTM C 1260 shall be performed.

ASTM C 1260 shall be modified as follows to include one of the following options:

a.  Utilize the contractor’s proposed low alkali Portland cement and Class "F" fly ash in combination for the test proportioning. The laboratory shall use the contractor’s proposed percentage of Portland cement and fly ash.  The quantity shall be determined that will meet all the requirements of these specifications and that which will lower the expansion to less than 0.10 percent at 16 days. Class "F" fly ash shall be used at a minimum rate of 20 percent of the total cementitious material by mass.

b. Utilize the contractor’s proposed low alkali Portland cement and ground granulated blast furnace (GGBF) slag in combination for the test proportioning.  The quantity shall be that which will meet all the requirements of these specifications and that which will lower the expansion to less than 0.10 percent at 16 days. 

If any of the above options does not lower the expansion to less than 0.10 percent at 16 days the aggregate(s) shall be rejected and the contractor shall submit new aggregate sources and retest.  The results of testing shall be submitted to the Engineer for evaluation and acceptance.

P-306-2.2  Cementitious Material.


a. Cement shall conform to the requirements of ASTM C 150, Type (II).

Note: Type V should be specified in areas of sulfate soils.  

b.
Pozzolan. Pozzolan can be used and is required to meet the requirements of ASTM C 618, Class  F flyash.  

c.  Blast Furnace Slag.  Ground Granulated Blast-Furnace (GGBF) can be used.  Slag shall conform to ASTM C 989, Grade 100 of 120.  GGBF shall be used only at a rate between 25 and 55 percent of the total cementitious material by mass.

P-306-2.3  Water.
Water used in mixing or curing shall be as clean and free of oil, salt, acid, alkali, sugar, vegetable, or other substances injurious to the finished product as possible.  Water will be tested in accordance with the requirements of AASHTO T 26.  Water known to be of potable quality may be used without testing.

P-306-2.4  Cover Material for Curing.
Curing materials shall conform to one of the following specifications:

a.
Liquid membrane-forming compounds for curing econocrete shall conform to the requirements of ASTM C 309, Type 2, Class A or B.

b.
Asphalt emulsion for curing econocrete shall conform to the requirements of ASTM D 977, Type SS-1h.  

P-306-2.5  Admixtures.
The use of any material added to the econocrete mix shall be approved by the Engineer.  The Contractor shall submit certificates indicating that the material to be furnished meets all the requirements listed below.  In addition, the Engineer may require the Contractor to submit complete test data showing that the material to be furnished meets all the requirements of the cited specifications.

a.
Air-Entraining Admixtures.
Air-entraining admixtures shall meet the requirements of ASTM C 260.  

b.
Water Reducing Admixtures.
Water-reducing, set-controlling admixtures shall meet the requirements of ASTM C 494, Type A, water reducing or Type D, water-reducing and retarding.  Water-reducing admixtures shall be added at the mixer separately from air-entraining admixtures in accordance with the manufacturer's printed instructions.  The air-entrainment agent and the water-reducing admixture shall be compatible.

P-306-2.6  Mix Design.  Concrete shall be designed to meet the criteria contained in Table 2.  Compressive strength test specimens shall be prepared in accordance with ASTM C 192 and tested in accordance with ASTM C 39.  Prior to the start of paving operations the Contractor shall submit a mix design showing the proportions of materials used and the compressive strength obtained from  the econocrete at 7 and 28 days.  The mix design shall include copies of test reports, including test dates, and a complete list of materials including type, brand, source, and amount of; cement, fly ash, ground slag, coarse aggregate, fine aggregate, water, and admixtures.  The fineness modulus of the fine aggregate as well as the slump and the air content of the mix shall also be shown.  The mix shall be designed using the procedures contained in Chapter 7 of the Portland Cement Association's manual, "Design and Control of Concrete Mixtures." Mix designs older than 90 days shall not be used.  

After the mix design is established at least five samples of econocrete shall be taken and tested for compressive strength using the established mix design. Each sample shall consist of four cylinders, two to be tested at 7 days and two to be tested at 28 days. The standard deviation and average values of the test results shall be included in the submittal to the Engineer.  

Should a change in sources be made, or admixtures added or deleted from the mix, a new mix design must be submitted to the Engineer for approval.

Air-entraining admixture shall be added in such a manner that will ensure uniform distribution of the agent throughout the batch.  The air content of freshly mixed air-entrained econocrete shall be based upon trial mixes with the materials to be used in the work adjusted to produce a mixture of the required plasticity and workability.  Air content shall be determined by testing in accordance with ASTM C 231 for gravel and stone coarse aggregate and ASTM C 173 for slag and other highly porous coarse aggregate.  Testing for slump shall be in accordance with ASTM C 143.  The freeze-thaw weight loss should not exceed 14 percent when tested in accordance with ASTM D 560.

Table 2.  Econocrete Base Course Requirements For Mix Design

	Slump
	Air Content

(percent)
	Compressive Strength

	
	
	minimum
	maximum

	minimum
	maximum
	minimum
	maximum
	@ 7 days
	@ 28 days
	@ 28 days

	1.0 inches (25 mm)
	3.0 inches (75 mm)
	4.0
	8.0
	500 psi (3,445 kPa)
	750 psi (5,167 kPa)
	1,200 psi (8,268 kPa)


P-306-2.7  Submittals.  Prior to placement of the econocrete base course, the Contractor shall submit certified test reports to the Engineer for those materials proposed for use during construction.  The certification shall show the appropriate ASTM or AASHTO specifications or tests for the material, the name of the company performing the tests, the date of the tests, the test results and a statement that the material did or did not comply with the applicable specifications. Tests older than six months shall not be used.  The submittal shall include the following:

a.
name of the suppliers or vendors

b.
sieve analysis of aggregates

c.
cement

d.
admixtures

e.
freeze-thaw weight loss

f.
type of equipment to be used for hauling and placing econocrete

g.
cover materials for curing

h.
mix design 

-
water/cement ratio 

· water content

· cement content

· fly ash content

· slump

· air content

· compressive strengths at 7 days and 28 days

· mix identification number

Submittals shall comply with procedures set forth in the “Shop Drawing and Sample Submittals” section of the General Conditions. Allow 10 days for review by the Engineer, excluding delivery time to and from the Contractor.

No econocrete shall be placed until the submittal has been accepted by the Engineer and returned to the Contractor.

Construction Methods

P-306-3.1  Proportioning.  

See paragraph P-306-2.6  Mix Design.  
P-306-3.2  Equipment.  Equipment and tools necessary for handling materials and performing all parts of the work shall be approved by the Engineer as to design, capacity and mechanical condition. The equipment shall be at the job site before the start of construction operations for examination and approval. 

a.   Batch Plant and Equipment.
The batch plant and equipment shall conform to the requirement of ASTM C 94.  

b.
Mixers.  

1.
General.
Econocrete may be mixed at a central plant, or wholly or in part in truck mixers.  Each mixer shall have attached in a prominent place a manufacturer’s nameplate showing the capacity of the drum in terms of volume of mixed concrete and the speed of rotation of the mixing drum or blades.  

2.
Central Plant Mixer.
Central mixers shall conform to the requirements of ASTM C 94.  

The mixers shall be examined daily for changes in condition due to accumulation of hard concrete, mortar, or wear of blades.  The pickup and throwover blades shall be replaced when they have worn down 3/4 inch (13 mm) or more.  The Contractor shall have a copy of the manufacturer's design on hand showing dimensions and arrangement of blades in reference to original height and depth.

3.
Truck Mixers and Truck Agitators.
Truck mixers used for mixing and hauling econocrete and truck agitators used for hauling central-mixed econocrete shall conform to the requirements of ASTM C 94.

4.
Nonagitator Trucks.
Nonagitating hauling equipment shall conform to the requirements of ASTM C 94.

c.
Finishing Equipment.

1.
Finishing Machine.
The finishing machine shall be equipped with one or more oscillating-type transverse screeds.

2. Vibrators.
For side-form construction, vibrators may be either the surface pan type for pavements less than 8 inches (200 mm) thick or the internal type with either immersed tube or multiple spuds for the full width of the slab.  They may be attached to the spreader or the finishing machine or they may be mounted on a separate carriage.  They shall not come in contact with the joint, subgrade or side forms.  The frequency of the surface vibrators shall not be less than 3,500 vibrations per minute and the frequency of the internal type shall not be less than 7,000 vibrations per minute for spud vibrators.  When spud‑type internal vibrators are used adjacent to the side forms, they shall have a frequency of not less than 3,500 vibrations per minute.

For slip-form construction the paver shall vibrate the econocrete for the full width and depth of the strip of pavement being placed.  Vibration shall be accomplished by internal vibrators with a frequency range variable between 7,000 and 12,000 vibrations per minute.  The amplitude of vibration shall be between 0.025 and 0.06 inches (0.6 mm and 1.5 mm)

The number, spacing, frequency and eccentric weights shall be provided as necessary to achieve an acceptable density and finishing quality.  Adequate power to operate all vibrators at the weight and frequency required for a satisfactory finish shall be available on the paver.  The internal vibrators may be supplemented by vibrating screeds operating on the surface of the econocrete.  The frequency of surface vibrators shall not be less than 3,500 vibrations per minute.  The Contractor shall furnish a tachometer or other suitable device for measuring the frequency of the vibrators.  The vibrators and tamping elements shall be automatically controlled so that they shall be stopped as forward motion ceases.  Any override switch shall be of the spring-loaded, momentary-contact type.

d.
Concrete Saw.
When sawing of joints are specified, the Contractor shall provide sawing equipment adequate in number of units and power to complete the sawing to the required dimensions and at the required rate.  The Contractor shall provide at least one standby saw in good working order.  An ample supply of saw blades shall be maintained at the site of the work at all times during sawing operations. The Contractor shall provide adequate artificial lighting facilities for night sawing. All of this equipment shall be on the job both before and at all times during econocrete placement.  

e.
Forms.
Straight side forms shall be made of steel having a thickness of not less than 7/32 inch (6 mm) and shall be furnished in sections not less than 10 feet (3m) in length.  Forms shall have a depth equal to the prescribed edge thickness of the econocrete without horizontal joint and a base width equal to the depth of the forms.  Flexible or curved forms of proper radius shall be used for curves of 100-feet (30 m) radius or less.  Flexible or curved forms shall be of a design acceptable to the Engineer.  Forms shall be provided with devices for secure settings so that when in place they will withstand, without visible spring or settlement, the impact and vibration of the consolidating and finishing equipment.  Flange braces shall extend outward on the base not less than two-thirds the height of the form.  Forms with battered top surfaces and bent, twisted, or broken forms shall be removed from the work.  Repaired forms shall not be used, except as approved by the Engineer.  The top face of the form shall not vary from a true plane more than 1/8 inch in 10 feet (3 m), and the upstanding leg shall not vary more than 1/4 inch (6mm).  The forms shall contain provisions for locking the ends of abutting sections together tightly for secure setting.  

f.
Slip-Form Pavers.
The paver shall be fully energized, self-propelled, and designed for the specific purpose of placing, consolidating, and finishing the econocrete pavement, true to grade, tolerances, and cross section.  It shall be of sufficient weight and power to construct the maximum specified paving lane width as shown in the plans, at adequate forward speed, without transverse, longitudinal, or vertical instability or without displacement.  The paver shall be equipped with electronic or hydraulic horizontal and vertical control devices.  

P-306-3.3  Form Setting.
Forms shall be set sufficiently in advance of the econocrete placement to ensure continuous paving operation.  After the forms have been set to correct grade, the grade shall be thoroughly tamped, either mechanically or by hand, at both the inside and outside edges of the base of the forms.  Forms shall be staked into place with not less than 3 pins for each 10-foot (3 m) section.  A pin shall be placed at each side of every joint.

Form sections shall be tightly locked and shall be free from play or movement in any direction.  The forms shall not deviate from true line by more than 1/4 inch (6 mm) at any joint.  Forms shall be so set that they will withstand, without visible spring or settlement, the impact and vibration of the consolidating and finishing equipment.  Forms shall be cleaned and oiled prior to the placing of econocrete.

The alignment and grade elevations of the forms shall be checked and corrections made by the Contractor immediately before placing the econocrete.  When any form has been disturbed or any grade has become unstable, the form shall be reset and rechecked.

P-306-3.4  Conditioning of Underlying Course, Slip-Form Construction.
The compacted subbase on which the pavement will be placed shall be widened approximately 3 feet (0.9 m) to extend beyond the paving machine track to support the paver without any noticeable displacement.  After the subbase has been placed and compacted to the required density, the areas which will support the paving machine and the area to be paved shall be trimmed to the proper elevation and profile by means of a properly designed machine.  The grade of the subbase on which the econocrete pavement is to be placed shall be controlled automatically by steel guide wires erected and maintained by the Contractor.  If the density of the subbase is disturbed by the trimming operations, it shall be corrected by additional compaction before the econocrete is placed.  The grading operations should be delayed as long as possible and immediately precede paving insofar as practicable, particularly if the subbase is subjected to haul traffic.  If traffic is allowed to use the prepared grade, the grade shall be checked and corrected immediately before the placement of econocrete.  The prepared grade shall be well moistened with water, without saturating, immediately ahead of econocrete placement to prevent rapid loss of moisture from the econocrete.  In cold weather, the underlying course shall be protected so that it will be entirely free of frost when econocrete is placed. 

P-306-3.5  Conditioning of Underlying Course, Side-Form Construction.
The prepared subbase shall be well moistened with water, without saturating, immediately ahead of econocrete placement to prevent rapid loss of moisture from the econocrete.  Ruts or depressions in the subbase caused by hauling or usage of other equipment shall be filled as they develop with suitable material and thoroughly compacted by rolling.  A multi-pin template weighing not less than 1,000 pounds (450 kg) per 20 feet (6 m) or other approved template shall be provided and operated on the forms immediately in advance of the placing of the econocrete.  The template shall be propelled only by hand and not attached to a tractor or other power unit.  Templates shall be adjustable so that they  may be set and maintained at the correct contour of the underlying course.  The adjustment and operation of the template shall be such as will provide an accurate retest of the grade before placing the econocrete thereon.  All excess material shall be removed.  Low areas may be filled and compacted to a condition similar to that of the surrounding grade, or filled with econocrete integral with the pavement.  In cold weather, the underlying course shall be protected so that it will be entirely free from frost when the econocrete is paced.  The use of chemicals to eliminate frost in the underlying material will not be permitted.  The template shall be maintained in accurate adjustment, at all times by the Contractor, and should be checked daily.  The work described under the foregoing paragraphs does not constitute a regular subgrading operation, but rather a final accurate check of the underlying course.  

P-306-3.6  Handling, Measuring and Batching Material.
The batch plant site, layout, equipment and provisions for transporting material shall assure a continuous supply of material to the work. 

Stockpiles shall be built up in layers of not more than 3 feet (0.90 m) in thickness.  Each layer shall be completely in place before beginning the next layer and shall not be allowed to "cone" down over the next lower layer.  Aggregates from different sources and of different grading shall not be stockpiled together.  Improperly placed stockpiles will not be accepted by the Engineer.  

Aggregates shall be handled from stockpiles or other sources to the batching plant in such manner to secure the specified grading of the material.  Aggregates that have become segregated or mixed with earth or foreign material shall not be used.  All aggregates produced or handled by hydraulic methods and washed aggregates, shall be stockpiled or binned for draining at least 12 hours before being batched.  Rail shipments requiring more than 12 hours will be accepted as adequate binning only if the car bodies permit free drainage.  The fine aggregate and coarse aggregate shall be separately weighed into hoppers in the respective amounts set by the Engineer in the job mix except where a unit aggregate such as crusher run or pit run are used, in which case a single stockpile will be satisfactory.  Cement shall be measured by weight.  Separate scales and hopper, with a device to positively indicate the complete discharge of the batch of cement into the batch box, or container, shall be used for weighing the cement.

When required by the contract or when permitted, batching plants shall be equipped to proportion aggregates and bulk cement, by weight, automatically using interlocked proportioning devices of an approved type.  The Contractor shall use a suitable method of handling the cement from weighing hopper to transporting container or into the batch itself for transportation to the mixer, such as a chute, boot or other approved device, to prevent loss of cement.  The device shall be arranged to provide positive assurance of the actual presence in each batch of the entire cement content specified.

When cement is placed in contact with the aggregates, batches may be rejected unless mixed within  1 1/2 hours of such contact.  Batching shall be conducted so that the results in the weights of each material required will be within a tolerance of 1 percent for cement and 2 percent for aggregates.  

Water may be measured either by volume or by weight.  The accuracy of measuring the water shall be within plus or minus 1 percent of required amounts.  Unless the water is to be weighed, the water‑measuring equipment shall include an auxiliary tank from which the measuring tank shall be filled.

Methods and equipment for adding air‑entraining agent or other admixtures to the batch, when required, shall be approved by the Engineer.  All admixtures shall be measured into the mixer with an accuracy of plus or minus 3 percent.

P-306-3.7  Mixing Econocrete.
The econocrete may be mixed at the work site, in a central mix plant or in truck mixers.  The mixer shall be of an approved type and capacity.  Mixing time shall be measured from the time all materials, except water, are emptied into the drum.  Ready‑mixed econocrete shall be mixed and delivered in accordance with the requirements of ASTM C 94, except that the minimum required revolutions of the mixing speed for transit mixed econocrete may be reduced to not less than that recommended by the mixer manufacturer.  The number of revolutions recommended by the mixer manufacturer shall be indicated on the manufacturer's serial plate attached to the mixer.  The Contractor shall furnish test data acceptable to the Engineer verifying that the make and model of the mixer will produce uniform econocrete conforming to the provisions of ASTM C 94 at the reduced number of revolutions shown on the serial plate.  

When mixed at the work site or in a central mix plant, the mixing time shall not be less than 50 seconds nor more than 90 seconds.  Mixing time ends when the discharge chute opens.  Transfer time in multiple drum mixers is included in mixing time.  The content of an individual mixer drum shall be removed before a succeeding batch is emptied therein.

The mixer shall be operated at the drum speed as shown on the manufacturer's nameplate on the approved mixer.  Any econocrete mixed less than the specified time shall be discarded at the Contractor's expense.  The volume of econocrete mixed per batch shall not exceed the mixer's nominal capacity in cubic feet (cubic meters), as shown on the manufacturer's standard rating plate on the mixer. An overload up to 10 percent above the mixer's nominal capacity may be permitted provided test data for segregation and uniform consistency are satisfactory, and provided no spillage of econocrete takes place.  The batch shall be charged into the drum so that a portion of the mixing water shall enter in advance of the cement and aggregates.  The flow of water shall be uniform and all water shall be in the drum by the end of the first 15 seconds of the mixing period.  The throat of the drum shall be kept free of such accumulations as may restrict the free flow of materials into the drum.  

Mixed econocrete from the central mixing plant shall be transported in truck mixers, truck agitators or nonagitating trucks.  The time elapsing from the time water is added to the mix until the econocrete is deposited in place at the work site shall not exceed 45 minutes when the econocrete is hauled in nonagitating trucks nor 90 minutes when the econocrete is hauled in truck mixers or truck  agitators.  Retempering econocrete by adding water or by other means will not be permitted, except when econocrete is delivered in transit mixers.  With transit mixers, additional water may be added to the batch materials and additional mixing performed to increase the slump to meet the specified requirements, if permitted by the Engineer.  All these operations must be performed within 45 minutes after the initial mixing operations, and the water-cement ratio must not be exceeded.  Admixtures for increasing the workability or for accelerating the set will be permitted only when approved by the Engineer.  At the option of the Contractor or when specified by the Engineer, a water-reducing admixture may be used.

P-306-3.8  Limitations of Mixing.
No econocrete shall be mixed, placed or finished when the natural light is insufficient, unless an adequate and approved artificial lighting system is operated.

Unless authorized in writing by the Engineer, mixing and econocreting operations shall be discontinued when a descending air temperature in the shade and away from artificial heat reaches 40 degrees Fahrenheit (4 degrees C) and shall not be resumed until an ascending air temperature in the shade and away from artificial heat reaches 35 degrees Fahrenheit (2 degrees C).

When econocreting is authorized during cold weather, the aggregates may be heated by either steam or dry heat prior to being placed in the mixer.  The apparatus used shall heat the mass uniformly and shall be arranged to preclude the possible occurrence of overheated areas which might be detrimental to the materials.  Unless otherwise authorized, the temperature of the mixed econocrete shall not be less than 50 degrees Fahrenheit (10 degrees C) at the time of placement in the forms.

If the air temperature is 35 degrees Fahrenheit (2 degrees C) or less at the time of placing econocrete, the Engineer may require the water and/or the aggregates to be heated to not less than 70 degrees Fahrenheit (2 degrees C) nor more than 150 degrees Fahrenheit (66 degrees C).  Econocrete shall not be placed on frozen subbase nor shall frozen aggregates be used in the econocrete.

During the periods of warm weather when the maximum daily air temperature exceeds 85 degrees Fahrenheit (30 degrees C), the following precautions shall be taken.  The forms and/or the underlying material shall be sprinkled with water immediately before placing the econocrete.  The econocrete shall be placed at the coolest temperature practicable, and in no case shall the temperature of the econocrete when placed exceed 100 degrees Fahrenheit (38 degrees C).  The aggregates and/or mixing water shall be cooled, as necessary, to maintain the econocrete temperature at or below the specified maximum.

P-306-3.9  Placing Econocrete.

a.
Side-Form Method.
For the side-form method, the econocrete shall be deposited on the moistened grade to require as little rehandling as possible.  Truck mixers, truck agitators or non-agitating hauling equipment equipped with means for discharge of econocrete without segregation of the materials, shall unload the econocrete on the grade to prevent segregation of the materials.  Placing shall be continuous between transverse joints without the use of intermediate bulkheads.  Necessary hand spreading shall be done with shovels - not rakes.  Workers shall not be allowed to walk in the freshly mixed econocrete with boots or shoes coated with earth or foreign substances.  

b.  Slip-Form Methods.
For the slip-form method, the econocrete shall be placed with an approved crawler-mounted, slip-form paver designed to spread, consolidate, and shape the freshly placed econocrete in one complete pass of the machine so that a minimum of hand finishing will be necessary to provide a pavement in conformance with requirements of the plans and specifications.  Side forms and finishing screeds shall be adjustable to the extent required to produce the specified pavement edge and surface tolerance.  The side forms shall be of dimensions, shape and strength to support the econocrete laterally for a sufficient length of time so that no appreciable edge slumping will occur.  Final finishing shall be accomplished while the econocrete is still in the plastic state.  

P-306-3.10  Field Test Specimens.  Econocrete samples shall be furnished by the Contractor and shall be taken in the field to determine the consistency, air content, and strength of the econocrete. The samples shall be taken in the presence of the Engineer, at locations determined by the Engineer.  

a.
Testing and Acceptance in Regard to Slump and Air Content.  The econocrete shall be accepted with respect to slump and air content if the slump and air content test results are within the limits in Table 3 based on the target values of the approved mix design.  Slump tests shall be made in accordance with ASTM C 143.  Air Tests shall be made in accordance with ASTM C 231.

Table 3.  Acceptance Limits

	Slip Form:

	Slump


	+0.5 to -1.5 inch

(+13 to -38 mm)

	Air
	+ 1.8 percent

	Fixed Form:

	Slump
	+1.0 to -1.5 inch

(+25 to -38 mm)

	Air
	+ 1.8 percent


An air and slump test shall be performed on the first three truckloads of econocrete produced at the start of operations each day and the first three truckloads produced after any scheduled shutdown, or any non-scheduled shutdown.  Additional air and slump tests shall be performed each time a sample is taken for a strength test and when requested by the Engineer.  If the first test on a truckload of econocrete is not within the specification limits, a second test on the same truckload shall be made immediately.  If the second test is within the specification limits, the econocrete will be accepted with respect to slump test and entrained air content.  If the second test is not within the specification limits, the truckload shall be rejected.  

b.
Testing and Acceptance in Regard to Compressive Strength.  Econocrete shall be accepted for strength on a lot basis.  A lot shall consist of one day's placement, except when one day's placement exceeds 2,000 square yards (1,672 square meters) in which case the day's placement shall be split into two or more equal lots not exceeding 2,000 square yards (1,672 square meters) each.  When one day's scheduled placement is less than 500 square yards (418 square meters) the lot shall be divided into two equal sublots. When one day's placement is more than 500 square yards (418 square meters) the lot shall be divided into four equal sublots.

One sample shall be taken for each sublot from the plastic concrete delivered to the job site.  Sampling locations shall be determined by the Engineer in accordance with random sampling procedures contained in ASTM D 3665.  The econocrete shall be sampled in accordance with ASTM C 172.  

At least two test cylinders shall be made from each sample to provide one compressive strength test.  Cylinders shall be made in accordance with ASTM C 31 and the compressive strength of each cylinder shall be determined in accordance with ASTM C 39.  Since the strength level of econocrete at an early age is considerably lower than pavement concrete, special care is required in handling test specimens.  Cylinders should be field cured 48 hours prior to moving.  

The compressive strength for each sublot shall be computed by averaging the results of the two test cylinders representing that sublot.  The test age will be 7 days.

When operational conditions cause a lot to be terminated before the specified four samples have been taken for the lot, the following procedure will be used to adjust the lot size and the number of tests for the lot.

Where two or three sublots have been produced, they shall constitute a lot.  Where one sublot has been produced, it shall be incorporated into the next lot or the previous lot and the total number of sublots shall be used in the acceptance criteria calculation, i.e., n = 5.

The compressive strength of the lot shall be the average compressive strength of the sublots in the lot.

The compressive strength of the econocrete shall meet all of the following requirements: 

(1) 
The compressive strength of the lot, tested at 7 days, shall be greater than 500 psi (3,445 kPa);  

(2) 
Not more than 20 percent of the individual cylinders in a given lot, tested at  7 days, shall have a compressive strength less than 500 psi (3,445 kPa). 

Specimens that are obviously defective shall not be considered in the determination of the strength.  When it appears that the test specimens will fail to conform to the requirements for strength, the Engineer shall have the right to order changes in the econocrete sufficient to increase the strength to meet the requirements.  

When a given lot of econocrete fails to meet these compressive strength requirements, the entire lot shall be replaced at the Contractor’s expense. 

P-306-3.11  Joints.
All construction joints in econocrete base shall be offset at least 6 inches (150 mm) from joints in the surface course.  

P-306-3.12  Final Strike-Off, Consolidation and Finishing.

a.
Sequence.   The sequence of operations shall be strike-off, consolidation and finishing.

b.
Strike-off, Consolidation and Finishing.   The econocrete shall be placed with a slip-form paver capable of striking-off, consolidating, and finishing in one pass of the equipment.  Form-paving methods shall be used at the Contractor’s option.

c.
Final Finishing.   Hand finishing will not be permitted except in areas where the mechanical finisher cannot operate.  The surface of the pavement shall not be textured.

d.
Surface Testing and Corrections.   After the econocrete base has been struck off and consolidated and while the econocrete is still plastic, it shall be tested for trueness with a 16-foot (4.8 m) straightedge provided by the Contractor.  The surface shall show no variations of more than 3/8 inch (9 mm) from a 16-foot (4.8 m) straightedge laid in any location parallel with or at right angles to the longitudinal axis of the centerline.  Any surplus material shall be removed and the surface refinished by hand.  Any depressions shall be immediately filled with freshly mixed econocrete, struck off, consolidated and refinished.
P-306-3.13  Curing.
Immediately after the finishing operations have been complete and marring of the econocrete will not occur, the entire surface of the newly placed econocrete shall be cured in accordance with one of the methods below.  Failure to provide sufficient cover material of whatever kind the Contractor may elect to use or lack of water to adequately take care of both curing and other requirements shall be cause for immediate suspension of econocreting operations.  The econocrete shall not be left exposed for more than 1/2 hour during the curing period.  The following are alternate approved methods for curing econocrete pavements.

a.
Impervious Membrane Method.
The entire surface of the pavement shall be sprayed uniformly with 2 coats of white pigmented curing compound.  The first coat shall be applied immediately after the finishing of the surface and before the set of the econocrete has taken place.  The second coat shall be applied as a bond breaker, after the econocrete is set and within 48 hours prior to placement of the overlaying pavement.  

The curing compound shall not be applied during rainfall.  Curing compound shall be applied by mechanical sprayers under pressure at the rate of 1 gallon (4 liters) to not more than 200 square feet (18 square meters).  The spraying equipment shall be of the fully atomizing type equipped with a tank agitator.  At the time of use, the compound shall be in a thoroughly mixed condition with pigment uniformly dispensed throughout the vehicle.  During application, the compound shall be stirred continuously by effective mechanical means.  Hand spraying of odd widths or shapes and concrete surfaces exposed by the removal of forms will be permitted.  Curing compound shall not be applied to the inside faces of joints to be sealed, but approved means shall be used to ensure proper curing for 72 hours.  The curing compound shall be of such character that the film will harden within 30 minutes after application.  Should the film become damaged from any cause within the required curing period, the damaged portions shall be repaired immediately with additional compound.  Upon removal of side forms, the sides of the exposed slabs shall be protected immediately to provide a curing treatment equal to that provided for the surface.  

b.
Asphalt Emulsion.
The entire surface of the pavement shall be uniformly sprayed with  2 coats of asphalt emulsion.  The first coat shall be applied before the set of the econocrete has taken place.  The second coat shall be applied as a bond breaker, after the econocrete is set and within 48 hours prior to placement of the overlaying pavement.  

The asphalt emulsion shall be applied by distributing equipment at the rate of approximately 0.2 gallons (0.95 liters) per square yard (square meter).  Should the film become damaged from any cause within the required curing period, the damaged portions shall be repaired immediately with additional asphalt emulsion.  

c.
Curing in Cold Weather.
When the average daily temperature is below 40 degrees F      (4 degrees C), curing shall consist of covering the newly laid pavement with not less than 12 inches (300 mm) of loose, dry hay or straw, or equivalent protective curing authorized by the Engineer, which shall be retained in place for 10 days.  The hay or straw shall be secured to avoid being blown away.  

When econocrete is being placed and the air temperature may be expected to drop below 35 degrees F (2 degrees C), a sufficient supply of straw, hay, grass, or other suitable blanketing material such as burlap or polyethylene shall be provided along the work.  Any time the temperature may be expected to reach the freezing point during the day or night, the material so provided shall be spread over the pavement to a sufficient depth to prevent freezing of the econocrete.  

The period of time such protection shall be maintained shall not be less than 10 days.  The contractor shall be responsible for the quality and strength of the econocrete placed during cold weather, and any econocrete injured by frost action shall be removed and replaced at the Contractor’s expense.  

P-306-3.14  Protection of Econocrete.
The Contractor shall protect the pavement against traffic caused by the Contractor's employees and agents.  This shall include watchmen to direct traffic and erection and maintenance of warning signs, lights, pavement bridges or crossovers, etc.  The plans or special provisions will indicate the location and type of device or facility required to protect the work and provide adequately for traffic.  Any damage to the econocrete occurring prior to final acceptance shall be repaired or replaced at the Contractor's expense.  In order that the econocrete be properly protected against the effects of rain before the econocrete is sufficiently hardened, the Contractor will be required to have available at all time materials for the protection of the edges and surfaces of the unhardened econocrete.  Such protective materials shall consist of rolled polyethylene sheeting at least 4 mils (0.1 mm) thick of sufficient length and width to cover the plastic econocrete slab and any edges.  The sheeting may be mounted on either the paver or a separate movable bridge from which it can be unrolled without dragging over the plastic econocrete surface.  When rain appears imminent, all paving operations shall stop and all available personnel shall begin covering the surface of the unhardened econocrete with the protective covering.

Traffic shall not be permitted on the econocrete until a minimum compressive strength of 500 psi (3,445 kPa) has been developed as determined from test specimens.  

P-306-3.15  Testing and Acceptance for Thickness.
Econocrete will be accepted for thickness on a lot basis.  A lot will consist of one day's placement, except when one day's placement exceeds 2,000 square yards (1,672 square meters) in which case the day's placement shall be split into two or more equal lots not exceeding 2,000 square yards (1,672 square meters) each.  One core shall be taken at random by the Engineer in each lot.  When the measurement of the core from a lot is not deficient by more than 0.5 inch (12 mm) from the plan thickness, full payment will be made.  When such measurement is deficient more than 0.5 inch (12 mm) and not more than 1.0 inch (25 mm) from the plan thickness, two additional cores shall be taken at random and used in determining the average thickness for that lot.  The thickness of the cores shall be determined by average caliper measurement of cores tested in accordance with ASTM C 174.  When the average measurement of the 3 cores is not deficient by more than 0.5 inch (12 mm) from the plan thickness, full payment will be made.  If the average measurement of the three cores is deficient by more than 0.5 inch (12 mm) from the plan thickness, the entire lot shall be removed and replaced at the Contractor's expense or be permitted to remain in place at an adjusted payment of 75 percent of the contract unit price.

When the average thickness is deficient by more than 1.0 inch (25 mm), the entire lot shall be removed and replaced at the Contractor's expense. 

Method of Measurement

P-306-4.1.
The quantity to be paid for will be the number of square yards (square meters) of econocrete completed and accepted as measured complete in place, less deductions as required in paragraph P-306-3.15 for deficient thickness.  

Basis of Payment

P-306-5.1.
The accepted quantities of econocrete will be paid for at the contract unit price per square yard (square meter).  The price and payment shall be full compensation for furnishing and placing all materials, provided, however, that for any pavement found deficient in thickness as specified in paragraph P-306-3.15 the reduced unit price shall be paid.  

Payment will be made under:

P-306
6-inch Econocrete Base Course 
 Per Square Yard

Testing Requirements

AASHTO T 26
Method of Test for Quality of Water to be Used in Concrete

ASTM C 31
Practice for Making and Curing Concrete Test Specimens in the Field

ASTM C 39
Test Method for Compressive Strength of Cylindrical Concrete Specimens

ASTM C 42
Test Method for Obtaining and Testing Drilled Cores and Sawed Beams of Concrete  

ASTM C 136
Test Method for Sieve or Screen Analysis of Fine and Coarse Aggregates

ASTM C 143
Test Method for Slump of Hydraulic-Cement Concrete

ASTM C 173
Test Method for Air Content of Freshly Mixed Concrete by the Volumetric Method

ASTM C 174
Test Method for Measuring Length of Drilled Concrete Cores

ASTM C 192
Practice for Making and Curing Concrete Test Specimens in the Laboratory

ASTM C 231
Test Method for Air Content of Freshly Mixed Concrete by the Pressure Method 

ASTM D 560
Test Methods for Freezing and Thawing Compacted Soil-Cement Mixtures

Material Requirements

ASTM C 33
Specification for Concrete Aggregates

ASTM C 94
Specification for Ready‑Mixed Concrete

ASTM C 150
Specification for Portland Cement

ASTM C 260
Specification for Air‑Entraining Admixtures for Concrete

ASTM C 309
Specification for Liquid Membrane‑Forming Compounds for Curing Concrete

ASTM C 494
Specification for Chemical Admixtures for Concrete

ASTM C 618
Specification for Coal Fly Ash and Raw or Calcined Natural Pozzolan for Use as a Mineral Admixture in Concrete

ASTM D 977
Specification for Emulsified Asphalt

P-401  Plant Mix Bituminous Pavements 

Paragraph 401-2.1 a.  Coarse aggregate.  Coarse aggregates common to the Northwest Mountain Region break down rapidly at values greater than 40 and base courses are just as susceptible as surface courses.  Include in the technical note that the percentage of Wear (ASTM C-131) shall be a maximum loss of 40 for base course instead of 50.
Paragraph 401-2.1 a.  Coarse aggregate; (third paragraph) Add "with a ratio of 1:5" after the "ASTM D 4791".

Paragraph 401-2.1 b.  Fine Aggregate. (third paragraph) Change the Sand equivalent (ASTM D 2419) value to 40 instead of 35. Values under 40 allow borderline soft granite and akosic gravel that degrade rapidly in asphalt mats.

Paragraph 401-2.3 Bituminous Material:  The following paragraph shall be used for the asphalt cement:
[401‑2.3  BITUMINOUS MATERIAL.  The bituminous material shall conform to the requirements of AASHTO MP320 performance graded binder designation PG[      ].  A certificate of compliance from the manufacturer must be included with the mix design submittal.]
************************************************************
Note to Engineer -- Performance Graded (PG) asphalt should be locally available and specified.  A high reliability (98 percent) on both the high and low temperature categories should be used.  Theses cements provide benefits for airfield pavements by minimizing low temperature cracking.  It is recommended that the designer consult with the state DOT for the binder used for greater than 10M ESALs highways.  Using this grade the high temperature should be bumped up one grade for greater than 60K gross aircraft weight.  The upper grade should be bumped by 2 for greater than 100K gross weight aircraft.  The following table can be used if no DOT information is available.  Notify the FAA District Office if these grades are not consistent with those specified or available in the state.

State



PG Binders  for Aircraft Gross Loading







60K and Under


Over 60 K


Colorado –Western

58-34



64-34

Colorado – Eastern

58-34



64-28

Idaho – Northern


58-34



64-34

Idaho – Southern


64-34



64-34

Montana – Western

58-34



64-34

Montana – Eastern


64-34



64-34

Oregon – Western


64-22



70-22

Oregon – Eastern


64-28



70-28

Utah




64-28



70-28

Washington – Western

64-22



64-22

Washington – S. Eastern

64-28



70-28

Washington – N. Eastern

58-34



64-34

Wyoming – Western

58-34



64-34

Wyoming – Eastern

64-34



64-34

Note:  For some binders a synthetic additive may have to be added to meet the high temperature specification.    When the temperature values added together exceed 90, the asphalt will probably contain a modifier. In this case include the Elastic Recovery Testing requirements from the paragraph shown below: 

[The binder (RTFO) aged residue shall be tested in accordance with AASHTO T 301 for Elastic Recovery tested at 25 degrees C.  The recovery shall be 50% minimum]

Note:  Include following table for modified asphalt cements to be consistent with State DOT specifications for specified grade:

[Property 
Min.

Toughness, Inch-Pounds
75 

Tenacity, Inch-Pounds
50

(per ASTM D 5801)]

Paragraph 401-3.2 Job Mix Formula. (first paragraph, last sentence)  Change “Chapter III” to “Chapter V”.
Paragraph 401-3.2 Job Mix Formula. (first paragraph, last sentence)  Delete", and shall meet the requirements of Tables 1 and 2".
Paragraph 401-3.2 Job Mix Formula. (fourth paragraph)  Within our region, ASTM D-1075 has a proven track record in eliminating or requiring anti-strip additives to reduce aggregate/asphalt stripping potential.  The following paragraph is to be  substituted for the existing paragraph or in addition to it.  If both tests are conducted the results of both should be furnished to the ADO.  Subparagraph "n." should be modified to reflect the change.

If the index of retained strength of the specimens of composite mixture, as determined by ASTM D 1075, is less than 75, or the dry compressive strength less than 200 psi, the aggregates shall be rejected or the asphalt shall be treated with an approved antistripping agent.  The amount of antistripping agent added to the asphalt shall be sufficient to produce an index of retained strength of not less than 75 with a minimum dry compressive strength of 200 psi.  If an antistripping agent is required, it shall be provided by the contractor at no additional cost to the owner.

Paragraph 401-3.2 (next to last paragraph before Table 3)  Include the following wording:  "The limits still will apply if they fall outside the master grading band in Table 3 except for the top three sieve sizes for each aggregate gradation product starting at the 100% passing band."

Note for Table 3. Aggregate-Bituminous Pavements.  The region has had a long history of success with coarser gradations that reduce the percentage of fine materials.  The following gradations should be substituted for those in the note to the engineer:

AGGREGATE-BITUMINOUS PAVEMENTS


Sieve
Percentage by Weight Passing Sieves


Size
1-1/4" max
1" max
3/4" max
1/2" max

1-1/4 in. (30.0 mm)  100

 ---
  ---
---

1 in. (24.0 mm)
86-98
100
  ---
---

3/4 in. (19.0 mm)
68-93
76-95
100
 ---

1/2 in. (12.5 mm)
53-81
60-86
78-95
100

3/8 in. (9.5 mm)
42-69
52-77
64-88
79-99

No. 4 (4.75 mm)
24-54
35-60
44-68
58-78

No. 8 (2.36 mm)
15-42
24-46
30-53
39-59

No. 16 (1.18 mm)
10-33
17-37
20-40
26-46

No. 30 (0.600 mm)
  7-24
11-27
14-30
19-35

No. 50 (9.300 mm)
  5-18
7-19
  8-21
12-24

No. 100 (0.150 mm)
  4-12
6-16
  6-14
  7-17

No. 200 (0.075 mm)
  3-6
3-6
   3-6
  3-6

Asphalt percent:

  Stone or gravel
4.5-7.0
4.5-7.0
5.0-7.5
 5.5-8.0

  Slag
6.0-9.0
6.0-9.0
6.5-9.5
7.0-10.5

The maximum size aggregate selected should not be more than one-half of the course thickness. 

The Engineer may include a requirement that the aggregates are handled and furnished to the plant in two or more size groups.

P-401-3.2  Add to the note to the designer:

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

For projects with aircraft loading under 12,500, this specification format should be used; however, changes are permitted to conform to the state standard specifications, provided that an equivalent quality requirements including density are specified.  These requirements should be written into this specification so the contract stands on its own and not just by reference. 

For projects less than 3000 tons (FOR ALL PROJECTS), the entire P-401 specification can be rewritten provided that equivalent quality and density is required and the specification is approved by the FAA (ADO).  (Check with the individual ADO if a modification of standards format is required).
************************************************************
Paragraph 3.3  Recycled Asphalt Concrete.  Add the following in the note to the designer:  A maximum of 50 percent RAP should be the most ever considered.  Twenty-five (25) percent maximum is recommended.  

Paragraph 401-3.4 Test Section. (first paragraph)  Include a third sentence: "A cold joint is an exposed construction joint at least 4 hours old".

Paragraph 401-3.4 Test Section. (second paragraph)  Change "at the plant" to "at the plant or site".

Paragraph 401-3.4 Test Section. (next to last paragraph).  Add the following to the end of the first sentence:  ", and the section shall be removed.".  

Delete the last sentence and include: “Test sections that are unacceptable shall not be paid for by the owner.   An acceptable section that meets specification requirements will be paid for in accordance with paragraph 401‑8.1.”

Paragraph 401-3.4 Test Section. (next to last paragraph).  Change next to last two sentences to:  "Full production shall not begin until a satisfactory section has been constructed and accepted in writing by the Engineer. Test sections that meet specification requirements will be paid for in accordance with Paragraph 401-8.1." 

Add the following to the note to the designer:  Cold joint requirements, for the test section only, can be deleted if the total project is less than 3000 tons.  Cold joint requirements are still required for the project production.

Paragraph 401-3.5 & 401-6.2   Testing Laboratory.  Add the note to the designer:

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

These paragraphs should be modified as necessary concerning the contract requirements to provide a laboratory and equipment.  The designer should only require an area, but not equipment.  It is preferred to be written to not have the contractor provide any facilities for acceptance testing.

************************************************************
Paragraph 401-4.4.  Add the note to the designer:

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

The designer should modify the paragraph for the type of controls required for the specific project and quality required.  An example is to delete the ski-type controls for a runway project.

************************************************************
Paragraph 401-4.10.  Delete the second paragraph: "The mix shall be placed......."

Paragraph 401-4.10;   Add the following last paragraph:  “Any areas of segregation in the surface course, as determined by the Engineer, shall be removed and replaced at the contractor’s expense.  The area shall be removed by saw cutting and milling a minimum of 2- inches deep.  The area to be removed and replaced shall be a minimum width of the paver and a minimum of 10 feet long.  

Paragraph 401-4.12.   Add a note to the designer: ************************************************************

The designer should modify the last paragraph to require all construction cold joints (greater than 4 hours old) to be cut vertical 2 to 3 -inches back from the joint and material removed prior to placing against it.  An additional requirement to tack coat the edge should also be included. 

*******************************************************
Paragraph 401-5.1.(second sentence) Change "tests shall" to "tests will".  Delete last sentence: "All equipment .... operations."

Note: The Sponsor (Engineer) shall do the acceptance testing per the standard specifications.

Paragraph 401-5.1.a.(1) Add the following after the second sentence: "Samples shall be taken in accordance with ASTM D 979."

Paragraph 401-5.1. b.(2).  Add the following at the end pf the paragraph:  "Cores used to determine joint density shall be 6-inches in diameter.  The core samples shall be centered directly on the joint line.”

Paragraph 401-5.1. c.  Add the following as the last sentence:  "Partial lots at the end of the project shall be included with the previous lot."
Paragraph 401-5.2 f.  Subparagraphs (5) and (6) (smoothness & grade) contain notes for selection of lot sizes which are different than the lot for other acceptance criteria.  The same lot for smoothness and grade can be use for all acceptance criteria.

Paragraph 401-5.2 f:  The following paragraphs can be included in the specifications for surface smoothness on a case by case basis provided it is approved by the FAA, in the Northwest Region.  Use of a profilograph may not be practical for all asphalt construction.  Thin lift overlays and other minimum resurfacing may not allow for removal of existing pavement roughness. However, we recommend using the profilograph for new construction  or overlays designed to correct grade and smoothness deficiencies.  If the profilograph is to be included, straightedge requirements need only apply to the perpendicular direction.  To include profilograph requirements add ASTM E 1274 to the referenced testing list and add  sub-paragraph (A) to paragraph (5) as follows:


(A)  Profilograph.  The Contractor shall furnish a 25' wheel base California type profilograph and competent operator to measure pavement surface deviations.   The profilograph shall be operated in accordance with the manufacturers instructions and at a speed no greater than a normal walk.  Original profilograms for the appropriate locations interpreted in accordance with ASTM E 1274 shall be furnished to the Engineer.  The profilograms shall be recorded on a scale of one inch equal to 25 feet longitudinally and one inch equal to one inch or full scale vertically.  Profilographs shall be calibrated prior to testing.


The surface of Runway and Taxiway pavements of continuous placement of 50 feet or more shall be tested and evaluated as described herein.  One pass along the centerline shall be required for each paving lane.  Runs shall be continuous through a days production.  Each trace shall be completely labeled to show paving lane and stationing.


The Contractor shall furnish paving equipment and employ methods that produce a riding surface for each section of pavement having an average profile index meeting the requirements of Table 7.  A typical subsection will be considered to be the width of the paving lane and 1/10 of a mile long.  The profile index will be determined in accordance with ASTM E 1274.  A blanking band of 0.20 inches shall be used.  Within each 1/10 mile subsection, all areas represented by high points having a deviation in excess of 0.4 inch in 25 feet or less shall be removed by the contractor using an approved method.  After removing all individual deviations in excess of 
0.4 inch, additional corrective work shall be performed if necessary to achieve the required ride quality.  All corrective work shall be completed prior to determination of pavement thickness.


On those pavement subsections where corrections were necessary, second profilograph runs will be performed to verify that the corrections have produced an average profile index of 15 inches per mile or less.  If the initial average profile index was less than 15, only those areas representing greater than 0.4 inch deviation will be re-profiled for correction verification.


When the average profile index does not exceed [      ] inches per mile, payment will be made for that section at the contract unit price for the completed pavement.  When the average profile index exceeds [    ] inches per mile, but does not exceed fifteen inches per mile, the Contractor may elect to accept a contract unit price adjustment in lieu of reducing the profile index.


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


Specify the maximum allowed for 100% payment corresponding to the pavement loading conditions as indicate in Table 7.  The pay adjustment table 7 is optional to the owner and designer when using the profilograph.


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


Individual sections shorter than 50 feet and the last 15 feet of any section where the contractor is not responsible for the adjoining section, shall be straightedged in accordance with paragraph 401-5.2f.  

If there is a section of 250 feet or less, the profilogram for that section shall be included in the evaluation of the previous section.  If there is an independently placed section of 50 to 250 feet in length, a profilogram shall be made for that section and the pay adjustment factors for short section of Table 7 shall apply.

401-8.1 b
*Change current paragraph "b" to "c" when using the optional paragraph for smoothness pay adjustments .  Add new paragraph 8.1 b and Table 7 as follows:  Basis of adjusted payment for Smoothness.  Price adjustment for pavement smoothness will be made in accordance with Table 7.  The adjustment will apply to the total tonnage of asphalt concrete within a  section of pavement and shall be applied with the following equation:


(Tons of asphalt concrete in lot) x (unit price per ton)  x  (lot pay factor) x (smoothness pay factor)  =  payment for Lot

Table 7



Average Profile Index




(Inches per mile)
Smoothness Pay Factor



Over
30,000 lb.
Short

30,000 lb.
or less
Sections




00.0 - 7
00.0 - 10
00.0 - 15.0
100 %



 7.1  - 9
10.1 - 11
15.1 - 16
98 %



 9.1  - 11
11.1 - 12
16.1 - 17
96 %



11.1 - 13
12.1 - 13
17.1 - 18
94 %



13.1 - 14
13.1 - 14
18.1 - 20
92 %



14.1 - 15
14.1 - 15
20.1 - 22
90 %



15.1 & up
15.1 & up
22.1 & up
corrective work required


Unit bid price adjustment will apply to total bituminous mixture and asphalt cement quantities within the 1/10 mile segment of pavement.  Deductions will be applied to recorded project quantities.  Any pavement section less than 1/10 mile will be accepted on a pro-rated basis.


All cost necessary to provide the profilograph and related to furnishing the appropriate profilograms as required in this provision are incidental to pavement construction and no direct compensation will be made therefore. 


Material used in building the pavement above the specified grade shall not be included in the quantities for payment. The Contractor shall correct pavement areas not meeting these tolerances  by removing and replacing the defective work.  If the Contractor elects to construct an overlay to correct the deficiencies, the minimum thickness of the overlay shall not be less than twice the size of maximum size aggregate.  The corrective overlay shall not violate grade criteria and butt joints shall be constructed by sawing and removing the original pavement so that the thickness/maximum aggregate size ratio is complied with.  Skin patching shall not be permitted. 

Paragraph 401-5.2 f (5)& (6) The specification allows grinding of high spots to meet smoothness and grade tolerances when more than 15% of all measurements within a lot are outside the specified tolerance - in lieu of removal and replacement of the deficient area.  The intent of the provision was to allow grinding of isolated high spots where the area involved would be too small to allow a paving machine to be used to replace the removed material.  The grinding provision was not intended as a cure for widespread non-conformance of surface or grade tolerances in the surface course. 

In order to preclude grinding of large areas of pavement to achieve surface and grade tolerance measurements that are within specification tolerances, these paragraphs may be modified. These paragraphs should include a provision limiting grinding in lieu of removal and replacement to areas where the individual  area to be ground will not exceed (  ) square yards.  Areas in excess of  (  ) square yards are subject to the requirement for removal and replacement of deficient material.  Note: The designer should determine the area (square yards).  Fifteen (15) square yards has been used in previous versions to this specification.

The designer should included a requirement to fog seal any areas requiring surface grinding.  The type and rate shall be directed by the engineer at no additional cost to the owner.

Paragraph 401-5.2 f (6) Grade, fifth sentence;   Change "one-inch" to "2-inches".

Change Paragraph 401-5.4 Leveling course to the following:  

“P-401-5.4 LEVELING COURSE.  The leveling course is the first thin, variable thickness lift of an overlay placed prior to all upper lifts.  The leveling course shall not exceed a nominal thickness of 1-1/2 inches.  The leveling course shall be compacted with the same degree of effort used to achieve density of the test section.  A pavement course used for truing and leveling shall meet the requirements of paragraphs 401-3.2 and 5.2b.  If, in the opinion of the Engineer, the leveling course’s thickness is by necessity too thin or too variable to yield targeted density results, the course shall not be subject to the density requirements of paragraph 401-5.2c.."

Paragraph 401-6.2. Testing Laboratory;  Delete the requirement for the contractor to provide equipment for acceptance testing.  The facility (building space) could be provided by the contractor at the designer’s option.

Paragraph 401-6.3. a. Asphalt Content.  Insert the following at the end of the paragraph; "The asphalt content for the lot will be determined by averaging the test results."  

The Specification should be written to use an ignition oven test procedure ASTM D 6307 for the asphalt content.

Paragraph 401-6.3. d. Moisture Content of Mixture.  Insert the following note to the designer; "The ASTM D 1461 may be replaced with an AASHTO moisture content testing procedure using a conventional oven or microwave.  The frequency can also be changed in the specification depending on the probably of incurring a moisture problem."

Paragraph 401-6.5  Add a note to the designer:

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

If the sieve sizes are modified in Table 3, the designer should modify these tables to be consistent with the modification.

************************************************************
Paragraph 401-8.1 2nd paragraph, last line;  Change “See note 2” to “See note 1”.

Testing Requirements:

Include:  "ASTM D 979  Standard Practice for Sampling Bituminous Mixtures".

Include:  "ASTM D 6307 Asphalt Content of Hot Mix Asphalt by Ignition Method".

Include:  "AASHTO MP 320 Specification for Performance Graded Asphalt Binders".

P-402   Porous Friction Course

Change or add the following paragraphs to P-402 specification:

402-1.1  This item shall consist of a plant mixed, open-graded (porous) friction course, composed of mineral aggregate and bituminous material, mixed in a central mixing plant, and placed on a prepared surface in accordance with these specifications and shall conform to the dimensions and typical cross section as shown on the plans.

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

The porous friction course (PFC) is designed as a free draining wearing surface of uniform thickness.  The PFC must be placed on a prepared surface which drains freely and does not allow ponding.  The PFC should not be applied over an existing PFC or milled surface.  Any existing PFC should be removed and the entire surface leveled prior to placement of a new PFC.  

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

402-2.1 Aggregate.  The aggregate shall consist of crushed stone, or crushed gravel with or without other inert finely divided mineral aggregate. The aggregate shall be composed of clean, sound, tough, durable particles, free from clay balls, organic matter, and other deleterious substances.  The portion of the material retained on the No. 4 sieve shall be known as coarse aggregate, the portion passing the No. 4 sieve and retained on the No. 200 sieve as fine aggregate, and the portion passing the No. 200 sieve as mineral filler.

402-2.1a  Coarse Aggregate.  Crushed aggregate shall contain at least 75 percent by weight of crushed pieces having two or more fractured faces and 100 percent by weight of particles with one or more fractured faces.  The area of each face shall be equal to at least 75 percent of the smallest midsectional area of the piece.  When two fractures are contiguous, the angle between the planes of fractures shall be at least 30 degrees to count as two fractured faces.  Fractured faces shall be obtained by crushing.  The coarse aggregate shall not contain more than 8 percent, by weight of flat or elongated pieces as defined in ASTM D-693.  The percentage of wear shall not be greater than 30 percent when tested in accordance with ASTM C-131.  The sodium sulfate soundness loss shall not exceed 12 percent after five cycles, when tested in accordance with ASTM C-88. 

402-2.1b  Fine Aggregate.  Fine aggregate shall have a plasticity index of not more than 6.0  and a liquid limit of not more than 25 when tested in accordance with ASTM D-4318.  The percentage of wear shall not be greater than 30 percent when tested in accordance with ASTM C-131.  The sodium sulfate soundness loss shall not exceed 12 percent after five cycles, when tested in accordance with ASTM C-88.  

If necessary to obtain the gradation of aggregate blend or workability, natural sand may be used.  The amount of sand to be added will be adjusted to produce mixtures conforming to requirements of this specification.

402-2.3  Bituminous Material.  The bituminous material shall be viscosity graded asphalt cement meeting ASTM D-3381, Table 2.  A synthetic rubber additive shall be added to the bitumen in an amount not less than 2 percent by weight (% by weight of synthetic rubber solids).  The bitumen and additive shall be uniformly mixed to provide a mixture meeting the following requirements:

Table No. 1

	Property
	ASTM
	Min.
	Max.

	Viscosity @ 140(F., Poises
	D-2171
	1600
	

	Viscosity @ 275(F., cSt.
	D-2170
	325
	

	Flash Point,  (F 
	D-92
	450
	

	Ductility @ 77(F (5 cm/min) cm.
	D-113
	100
	

	Ductility @ 39.2(F (5 cm/min) cm.
	D-113
	50
	

	Toughness, inch-pounds
	ASTM D 5801
	110
	

	Tenacity, inch-pounds
	ASTM D 5801
	75
	

	Thin Film Oven Test: 
	
	
	

	  Tests on Residue
	
	
	

	  Viscosity @ 140(F., Poises
	D-2170
	
	8000

	  Ductility @ 77(F., (5 cm/min) cm
	D-113
	100
	

	  Ductility @ 39.2(F., (5 cm/min) cm
	D-113
	25
	

	
	
	
	


Certified test results plus a sample of the bitumen-synthetic rubber mixture shall be provided for each tank load shipped to the project or for each mixed batch, whichever is smaller.  Samples being tested shall contain the anti-stripping additive.  No material shall be used before the test results are delivered to the Engineer.  The Engineer will conduct independent acceptance tests on some samples.  Material placed which does not meet the specification requirements shall be removed and replaced at no additional cost to the owner.  A temperature-viscosity curve for the material shall be provided to the Engineer.

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

Samples shall be taken; however, a minimum of one sample shall be tested by the Engineer to verify the submitted certification.  Additional samples shall be tested if results are borderline or for any other reason.  The initial test is recommended to be done early in the project.

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

402-3.1  Composition of Mixture.  The porous friction course shall be composed of aggregate, filler, bituminous material-synthetic rubber mixture, and anti-stripping agent.

402-3.2  Job Mix Formula.  No bituminous mixture shall be produced for payment until the Engineer has given written approval of the job mix formula.  The job mix shall be prepared by a laboratory at the Contractors expense.  The job mix formula shall remain in effect for the duration of the project.  The job mix formula shall establish a single percentage of aggregate passing each required sieve size, a single percentage of bituminous material to be added to the aggregate, the amount of anti strip agent to be added (minimum of one half of one percent by weight), and a single temperature for the mixture as it is discharged into the hauling units.  Silicone can be added to the mixture at a maximum rate of 1 oz. per 5,000 gallons of asphalt to facilitate laydown and rolling.  Proper asphalt content shall be determined by mixing trial batches in the laboratory.

The job mix shall be submitted to the Engineer at least [30] days prior to the start of paving and shall include:


a.  Percent passing each sieve size.


b.  Percent of asphalt cement.


c.  Asphalt viscosity or penetration grade.


d.  Mixing temperature.


e.  Temperature of mix when discharged from the mixer.


f.  Temperature‑viscosity relationship of the asphalt cement.


g.  Percent of wear (LA abrasion).


h.  PI of fine aggregate.


i.  Percent fractured faces.


j.  Percent elongated particles.


k.  Antistrip agent.

The Contractor shall submit samples to the Engineer, upon request, for job mix formula verification testing.

The combined aggregate shall be of such size that the percentage composition by weight, as determined by laboratory sieves, will conform to the gradation shown in Table 2 when tested in accordance with ASTM C-136.

The gradations in Table 2 represent the limits which determine the suitability of the aggregate for use from the source of supply.  The aggregate, as finally selected, shall have a gradation within the limits designated in Table 2 and shall not vary from the low limit on one sieve to the high limit on the adjacent sieve, or vice versa, but shall be uniformly graded from coarse to fine.

Table 2.  Aggregate-Porous Friction Course

	
	Percentage by Weight Passing Sieves
	Job-Mix (Production)

Tolerances  **

	Sieve
	3/4" maximum
	1/2" maximum 
	

	3/4"
	100
	---
	 ---

	1/2"
	70-90
	100
	 + 5%

	3/8"
	40-65
	85-95
	 + 5%

	#4
	15-25
	30-45
	 + 5%

	#8
	8-15
	20-30
	 + 2%

	#30
	5-9
	9-17
	 + 2%

	#200
	1-5
	2-7
	 + 2%

	Bitumen
	
	
	 + 0.2%

	Temperature of Mix
	
	
	 + 20 degrees F.


** The gradation job mix tolerance limits shall will apply if they fall outside the master grading band in Table 2 except for the top two sieve sizes starting at the 100% passing band.  These two sieve size bands shall also be additional limits for production.

The gradations shown are based on aggregates of uniform specific gravity, and the percentages passing the various sieves will be subject to appropriate adjustments by the Engineer when aggregates of varying specific gravity's are used.  The adjustments to the job mix gradation curve should result in a curve of the same general shape as the median curve of the gradation band in Table 2 and fall within the gradation band.

The Asphalt Institutes Manual Series No. 2 (MS-2) contains a convenient procedure for "adjusting" the job mix gradation when aggregates of non uniform specific gravity are proposed for use.

The bituminous content of porous friction courses shall be expressed as a percentage of the total mix by weight and shall be approved by the Engineer on the basis of laboratory tests.  The materials used in the mix design shall be the same as those used on the project. 

The bituminous content  shall be within plus or minus 1 percent of the value obtained from the formula:

2Kc + 4.0

where Kc is the surface area constant for that part of the total dry aggregate that will pass a 3/4" (19.0 mm) sieve and be retained on the No. 4 (4.75 mm) sieve.  Procedures for determining Kc are contained in the Asphalt Institute's Manual Series No. 2 (MS-2).  The bituminous content so estimated is the percentage by weight of the total dry aggregates and must be converted to the percent by weight of the total mix in the approved job-mix formula.

The laboratory used to develop the job mix formula shall meet the requirements of ASTM D-3666.  A certification signed by the lab manager of the laboratory stating that it meets these requirements shall be submitted to the Engineer prior to the start of construction.  The certification shall contain as a minimum:

a.
Qualifications of personnel; laboratory manager, supervising technician, and testing technicians.


b.
A listing of equipment to be used in developing the job mix.


c.
A copy of the laboratory's quality control system.


d.
Evidence of participation in the AASHTO Materials Reference Laboratory (AMRL) program.

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

Note:  The AC content should be adjusted during the test section .  One method to establish the optimum AC content is with the use of a glass dish.  Various AC content mixes are made in increments of 0.5% (5.5%, 6.0%, 6.5%, etc.).  The mix which will completely cover the bottom of the dish should be used to start the test strip.  The AC content should then be increased in the test strip until it starts to bleed.  The content then is decreased by 0.5%.

*******************************************************
402-3.3  Test Section.  No bituminous mixture shall be produced for payment prior to successful placement of and acceptance of a test strip by the Engineer. At least one full day prior to full production, the Contractor shall prepare a quantity of bituminous mixture according to the approved job mix formula.  The amount of mixture should be sufficient to construct a test section at least 50 feet long and 20 feet wide, placed in two sections and of the same depth specified on the plans.  The test area will be designated by the Engineer.  The underlying pavement on which the test section is to be constructed shall be the same as the remainder of the course represented by the test section.  The equipment to be used in construction of the test section shall be the same type and weight to be used on the remainder of the course represented by the test section.  

If the test section should prove to be unsatisfactory, the necessary adjustments to plant operation, and/or placement procedures shall be made.  Additional test sections, as required, shall be constructed and evaluated for conformance to the specifications.  When the test section does not conform to specification requirements, the test section shall be removed and replaced at the Contractors expense.  Full production shall not begin without approval of the Engineer.  Test sections which conform to specification requirements shall be measured and paid in accordance with Paragraphs 402-5.1 and 402-6.1.  The asphalt content may be adjusted by the Engineer during the test section and will be used as the target asphalt content.

402-4.3  Hauling Equipment.  Trucks used for hauling bituminous mixtures shall have tight, clean, smooth metal beds.  To prevent the mixture from adhering to them, the beds shall be lightly coated with a minimum amount of paraffin oil, lime solution, or other approved material.  The truck beds shall be raised to drain any excess solution before loading the mixture in the trucks.  Each truck shall have a suitable cover to protect the mixture from adverse weather.  If conditions warrant, truck beds shall be insulated and covers shall be securely fastened so that the mixture will be delivered to the site at the specified temperature.

402-4.4  Bituminous Pavers.   Bituminous pavers shall be self-contained, power-propelled units with an activated screen or strike-off assembly, heated if necessary, and shall be capable of spreading and finishing courses of bituminous plant-mix material which will meet the specified thickness, smoothness, and grade.  

The paver shall have a receiving hopper of sufficient capacity to permit a uniform spreading operation.  The hopper shall be equipped with a distribution system to place the mixture uniformly in front of the screed.  The screed or strike-off assembly shall effectively produce a finished surface of the required smoothness and texture without tearing, shoving, or gouging the mixture.

The paver shall be capable of operating at forward speeds consistent with satisfactory laying of the mixture.

Pavers shall be equipped with an automatic grade control system capable of automatically maintaining the screen elevation as specified herein.  The control system shall be automatically activated from either a reference line or surface through a system of mechanical sensors or sensor-directed mechanisms or devises which will maintain the paver screed at a predetermined transverse slope and at the proper elevation to obtain the required surface.

The controls shall be capable of working in conjunction with any of the following attachments:


(a)
Ski-Type device of not less than 30 feet in length or as directed by the Engineer.


(b)
Taut stringline (wire) set to grade.


(c)
Short ski or shoe.


(d)
Laser controls.

The controls shall be so arranged that independent longitudinal grade controls can be operated simultaneously on both sides of the machine or singly on either side.  The electronic controls shall be arranged so that the machine can be controlled automatically, semi-automatically, or manually.

The automatic equipment shall be capable of controlling the grade to within plus or minus one-eighth inch and the transverse slope to within plus or minus one tenth of one percent from the controlling grade.

The machine shall be equipped with a spirit level or other type of slope indicator which will continuously indicate the average transverse slope of the screen.  Curvature of spirit level tubes shall be as required to produce a bubble movement of not less than one-eighth inch for each one-tenth of one percent change in the transverse slope.

The paving machine shall be capable of being equipped with an infrared joint heater if directed by the Engineer.  The output of infrared energy shall be in the one to six micron range.  Converters shall be arranged end to end directly over the joint to be heated in sufficient numbers to continuously produce, when in operation, a minimum of 240,000 BTU per hour.  The joint heater shall be positioned not more than one inch above the pavement to be heated and in front of the paver screed and shall be fully adjustable.  Heaters will be required to be in operation at all times.

402-4.5  Rollers.  Rollers shall be steel wheel.  Split drum rollers are not acceptable.  They shall be in good condition, capable of reversing without backlash, and operating at slow speeds to avoid displacement of the bituminous mixture.  The wheels shall be equipped with adjustable scrapers and sprinkling apparatuses to prevent the bituminous mixture from sticking to the wheels.  The number, type, and weight of rollers shall be sufficient to compact the mixture without detrimentally affecting the material.

402-4.7  Preparation of Bituminous Mixture.  The bituminous mixture shall be prepared in a central mixing plant.  The mixture shall be prepared at the temperature designated by the mix design.

The dry aggregate shall be combined in the plant in the proportionate amounts of each aggregate size required to meet the specified gradation. The quality of aggregate for each batch shall be determined, measured, and conveyed into the mixer.  

The quantity of bituminous material for each batch or the calibrated amount for continuous mixers shall be determined by the certified laboratory which prepared the mix design.  It shall be measured by weight and introduced into the mixer within the temperature range specified in the job mix formula.  For batch mixers, all aggregates shall be in the mixer before the bitumen material is added.  In no case shall the temperature of the aggregate be more than 25(F. above the temperature of the bituminous material.  Mixing shall continue until all particles are coated uniformly.  In no case shall the bituminous mixture be stored in storage silos or surge bins.

402-4.8  Transportation and Delivery of the Mixture.  The mixture shall be placed at a temperature between 250(F. and 300(F.  Loads shall be sent from the plant so that all spreading and compacting of the mixture may be accomplished during daylight hours.  Excessive waiting or delay of haul trucks at the job site shall not be allowed; mix supplied at temperatures outside the specified range will not be accepted.  Bleeding and rich spots resulting from segregation during transportation shall not be accepted.  

Delete paragraphs 4.9 a & b. and add:

402-4.9  Spreading and Laying.  Immediately before placing the porous friction course, the underlying course shall be cleared of all loose or deleterious material with power blowers, power brooms, or hand brooms as directed.  A tack coat conforming to Tack coat shall be placed on all existing surfaces for bonding the PFC to the existing surface.  Placement of the PFC must be delayed until the tack coat has properly cured.

The mixture shall be deposited from haul units directly into the laydown machine hopper and placed in a continuous operation.

Hauling over material already placed shall not be permitted until the material has been thoroughly compacted and allowed to develop stability for a period of at least 12 hours.

402-4.10  Compaction of Mixture.  After spreading, rolling shall be done immediately.  Two or four passes, at the discretion of the Engineer, with a steel wheel roller weighing no more than 10 tons, shall be made for compaction.  Care should be taken to avoid over rolling or rolling when material is too cool.  To prevent adhesion of the mixture to the roller, the wheels shall be kept properly moistened, but without excessive water.  Rolling operations shall be conducted in such a manner that shoving or distortion will not develop.  The amount of rolling shall be limited to only that necessary for consolidating the porous friction course and bonding it to the underlying surface course.  Any mixture which becomes loose, broken, mixed with dirt, or in any way defective, shall be removed and replaced with fresh mixture and immediately compacted to conform to the surrounding area.  Such rework shall be done at the Contractor's expense.  Spreading of the mixture shall be done carefully with particular attention given to making the operation as continuous as possible.  Hand working shall be kept to an absolute minimum.

Paragraph 402-4.12;  Add the following note to the designer:

Edge lips shall not exceed 3-inches; however; they are preferred to be less than 1.5-inches.  This may be a problem on projects that have excessive surface irregularities.

402-4.13  Surface Tests.  After completion of the final rolling, the finished surface shall be tested with a 12-foot straightedge and shall not vary more than 1/4 inch.  The Contractor is responsible for supplying an acceptable metal 12-foot straight edge.  The 12-foot straight edge shall be applied parallel with and at right angles to the runway centerline in a pattern that includes longitudinal and transverse joints.  The 12-foot straightedge shall be advanced approximately 1/2 its length in the line of measurement.  Areas of the porous friction course exceeding the specified tolerances shall be removed,  as directed by the Engineer, and replaced with new material at the Contractor's expense.  The Engineer shall immediately notify the Contractor of such unsatisfactory visual defects such as non uniform texture, roller marks, bleeding of bituminous material, cracking and shoving of the mixture during rolling operations.  Areas of the porous friction course which possess such defects shall be removed, as directed by the Engineer, and replaced with new material at the Contractors expense.  Skin patching or hand working shall not be permitted.

402-4.14  Acceptance Sampling and Testing of Bituminous Material and Aggregate.

The testing organization performing the testing shall meet the requirements of ASTM D-3666.

Samples of the PFC mixture shall be taken at the point of discharge in hauling units and tested to control uniformity of bituminous content and gradation.  Samples shall be taken in accordance with ASTM D-979.

Samples of the PFC mixture shall be taken at the point of discharge in hauling units

and tested to control uniformity in tile bituminous content and gradation. Samples

shall be taken in accordance with ASTM D 979 and prepared in accordance with

ASTM D 2172 or ASTM D 6307. One sample shall be taken for each lot on a

random basis in accordance with procedures contained in ASTM D 3655. A lot shall

consist of 1,000 tons or 1/2 days production or whichever is less . Should the average

bituminous content for any two consecutive lots not fall within job mix tolerances

under 402‑3. 1, the Contractor shall cease production until such out‑of‑tolerance

conditions have been remedied. Any material placed after the contractor has been

informed of two consecutive failing tests shall be rejected and removed at the

Contractor's expense.

Aggregate from each hot bin or aggregate feed shall be sampled on a random basis and tested for gradation analysis is according to ASTM C 136. One sample shall be taken on a random basis in accordance with ASTM D 3665 for each lot and a lot shall

consist of 500 tons or 1/4  days production whichever is less. If any two consecutive

samples fail to meet the tolerances of the job mix formula gradation, the Contractor

shall cease plant production until such out‑of tolerance conditions have been remedied.

Any material placed after the contractor has been informed of two consecutive failing

test shall be rejected and removed at the Contractor's expense.

The Engineer will notify the Contractor of unsatisfactory visual defects

in the completed bituminous friction course such as nonuniform texture, roller marks,

bleeding of bituminous material. cracking and shoving of the mixture during the roller

operations, or non conformance to the surface smoothness criteria specified.

Unsatisfactory bituminous friction course shall be removed and replaced at the

Contractor's expense as directed by the Engineer.

At the following to testing requirements:

"ASTM D 6307 Standard Test Method for Asphalt Content of Hot Mix Asphalt by

Ignition Method".
P-501  Portland Cement Concrete Pavement

Change the referenced paragraphs to the following:
Paragraph 501-2.1,a.;  Include ASTM C 1260, Potential Alkali Reactivity of Aggregates (Mortar Bar Method) in the referenced test methods.  Reactive aggregates are encountered in the Northwest Mountain Region, and these requirements should be strictly enforced. Replace paragraph 501-2.1 a. with the following:

"a. Reactivity:  Fine and Coarse aggregates to be used in all concrete shall be evaluated and tested by the Contractor for alkali-aggregate reactivity in accordance with ASTM C 1260. Aggregate used for testing in accordance to ASTM C 1260 shall be the contractor’s proposed coarse aggregates (all size groups) and the fine aggregate.  The aggregates shall be evaluated in combination and shall match the contractor’s proposed mix design proportioning.  Test results shall have a measured expansion of less than 0.10 percent at 16 days. Should the test data indicate an expansion of greater than 0.10%, additional testing, by the Contractor utilizing the modified version of ASTM C 1260 shall be performed.

ASTM C 1260 shall be modified as follows to include one of the following options:

a.  Utilize the contractor’s proposed low alkali Portland cement and Class "F" fly ash in combination for the test proportioning. The laboratory shall use the contractor’s proposed percentage of Portland cement and fly ash.  The quantity shall be determined that will meet all the requirements of these specifications and that which will lower the expansion to less than 0.10 percent at 16 days. Class "F" fly ash shall be used at a minimum rate of 20 percent of the total cementitious material by mass.

b. Utilize the contractor’s proposed low alkali Portland cement and ground granulated blast furnace (GGBF) slag in combination for the test proportioning.  The quantity shall be that which will meet all the requirements of these specifications and that which will lower the expansion to less than 0.10 percent at 16 days. 

If any of the above options does not lower the expansion to less than 0.10 percent at 16 days the aggregate(s) shall be rejected and the contractor shall submit new aggregate sources and retest.  The results of testing shall be submitted to the Engineer for evaluation and acceptance."

Paragraph 501-2.1c, 2nd paragraph:  At the end of the paragraph, change the ratio from “5 to1” to “3 to 1”.

Paragraph 501-2.9,a.;  Add to end of sentence ", or Class A if wax base only."

Paragraph 501-2.2:  More than one type of cement can be specified and given as a contractor option unless a technical reason exists to limit the types.  Included as options can be ASTM C 595,  Type IP, Type IS, Type S, Type I(PM), Type I(MS), and Type I(SM).

Paragraph 501-2.3 a:  Delete class C pozzolan for areas of potential alkali silica reactive aggregates.

Change Paragraph 501-2.3:  b.  Blast Furnace Slag.  Ground Granulated Blast-Furnace (GGBF) Slag shall conform to ASTM C 989, Grade 100 of 120.  GGBF shall be used only at a rate between 25 and 55 percent of the total cementitious material by mass.

Paragraph 501-2.7, 2nd paragraph;  Delete the last 3 sentences and replaced with the following:  Before delivery to the construction site each dowel shall be painted with one coat of paint conforming to MIL-DTL-24441/20A.SSPC Paint 5 or SSPC Paint 25.

Metal or plastic collars shall be full circular device supporting the dowel

until the epoxy hardens.

Paragraph 501-3.2,a.:  change last sentence to " but shall be between 20 and 30 percent by weight of ….".

Paragraph 501-3.4;  Add the following at the end of the first sentence after "C 1077":  

"including accreditation.  The laboratory accreditation will included ASTM C 78."

Replace:

501-4.1 EQUIPMENT. Equipment necessary for handling materials and performing all parts of the work shall be approved by the engineer as to design, capacity, and mechanical conditions. The equipment shall be at the jobsite sufficiently ahead of the start of paving operations to be examined thoroughly and approved.

Replace:

Paragraph 501-4.1 c;  Finishing Equipment. The standard method of constructing concrete pavements on FAA projects shall be with an approved slip-form paving equipment designed to spread, consolidate, screed, and float-finish the freshly placed concrete in one complete pass of the machine so a dense and homogeneous pavement is achieved with a minimum of hand finishing. The paver-finisher shall be a heavy duty, self-propelled machine designed specifically for paving and finishing high quality concrete pavements.  It shall weigh at least 2200 lbs. per foot of paving lane width and powered by an engine having at least 6.0 horsepower per foot of lane width.
On projects requiring less than 500 square yards of cement concrete pavement or requiring individual placement areas of less than 500 square yards, or irregular areas at locations inaccessible to slip-form paving equipment, cement concrete pavement may be placed with approved placement and finishing equipment utilizing stationary side forms. Hand screeding and float finishing may only be utilized on small irregular areas as allowed by the Engineer.  

Paragraph 501-4.1 d: Delete the first, second, third, sixth and seventh sentences.  Insert the following: “Vibrators shall be the internal type.”
Paragraph 501-4.1 d; Add the following to the end of the third paragraph: ", only but shall meet the recommendations of ACI 309, Guide for Consolidation of Concrete."

Paragraph 501-4.1 d; Add the following to the end of the first sentence in the second paragraph: "and meet the recommendations of ACI 309, Guide for Consolidation of Concrete."

Paragraph 501-4.3;  Delete ”,SLIP- FORM CONSTRUCTION.”

Paragraph 501-4.6, sixth sentence;  Delete ",except when concrete is delivered in transit mixers".

Paragraph 501-4.6, seventh sentence;  Add at the end ", and approved by the Engineer."

Paragraph 501-4.8;  Add the following at the end of the first paragraph;  "Backhoes and Grading equipment shall not be used to distribute the concrete in front of the paver.  Front-end loaders will not be used unless the contractor demonstrates that they can be used without contaminating the concrete and base course and it is approved by the Engineer.

Paragraph 501-4.8;  Replace the following subsection  a and b with the following:

A. SLIP-FORM CONSTRUCTION The concrete shall be distributed uniformly into final position by a self propelled slip-form paver without delay. The alignment and elevation of the paver shall be regulated from outside reference lines established for this purpose. The paver shall vibrate the concrete for the full width and depth of the strip of pavement being placed and the vibration shall be adequate to provide a consistency of concrete that will stand normal to the surface with sharp well defined edges. The sliding forms shall be rigidly held together laterally to prevent spreading of the forms.

The plastic concrete shall be effectively consolidated by internal vibration with transverse vibrating units for the full width of the pavement and/or a series of equally placed longitudinal vibrating units. The space from the outer edge of the pavement to longitudinal unit shall not exceed 9 inches. The spacing of internal units shall be uniform and shall not exceed 18 inches.

The term internal vibration means vibrating units located within the specified thickness of pavement section.

The rate of vibration of each vibrating unit shall be within 8000 to 12000 cycles per minute an the amplitude of vibration shall be sufficient to be perceptible on the surface of the concrete along the entire length of the vibrating unit an for a distance of at least I foot. The frequency of vibration or amplitude shall vary proportionately with the rate of travel to result in a uniform density and air content. The paving machine shall be equipped with a tachometer or other suitable device for measuring and indicating the actual frequency of vibrations.

The concrete shall be held at a uniform consistency. The slip-form paver shall be operated with as nearly a continuous forward movement as possible. And all operations of mixing, delivering, and spreading concrete shall be coordinated to provide uniform progress with stopping and starting of the paver held to a minimum. If for any reason, it is necessary to stop the forward movement of the paver, the vibratory and tamping elements shall also be stopped immediately. No tractive force shall be applied to the machine, except that which is controlled from the machine.

When concrete is being placed adjacent to an existing pavement, that part of the equipment which is supported on the existing pavement shall be equipped with protective pads on crawler tracks or rubber-tired wheels on which the bearing surface is offset to run a sufficient distance from the edge of the pavement to avoid breaking the pavement edge.

B. SIDE-FORM CONSTRUCTION

Side form sections shall be straight, free from warps, bends, indentations, or other defects. Defective forms shall be removed from the work. Metal side forms shall be used except at end closures and transverse construction joints where straight forms of other suitable material may be used.

Side forms may be built up by rigidly attaching a section to either top or bottom of forms. If such build-up is attached to the top of metal forms, the build-up shall also be metal.

Width of the base of all forms shall be equal to at least 80 percent of the specified pavement thickness.

Side forms shall be of sufficient rigidity, both in the form and in the interlocking connection with adjoining forms, that springing will not occur under the weight of subgrading and paving equipment or from the pressure of the concrete. The Contractor shall provide sufficient forms so that there will be no delay in placing concrete due to lack of forms.

Before placing side forms, the underlying material shall be at the proper grade. Side forms shall have full bearing upon the foundation throughout their length and width of base and shall be placed to the required grade and alignment of the finished pavement. They shall be firmly supported during the entire operation of placing, compacting, and finishing the pavement.

Forms shall be drilled in advance of being placed to line and grade to accommodate tie bars where these are specified.

Immediately in advance of placing concrete and after all subbase operations are completed, side forms shall be trued and maintained to the required line and grade for a distance sufficient to prevent delay in placing.

Side forms shall remain in place at least 12 hours after the concrete has been placed, and in all cases until the edge of the pavement no longer requires the protection of the forms. Curing compound shall be applied to the concrete immediately after the forms have been removed.

Side forms shall be thoroughly cleaned and oiled each time they are used and before concrete is placed against them.

Concrete shall be spread, screeded, shaped and consolidated by one or more self-propelled machines. These machines shall uniformly distribute and consolidate concrete without segregation so that the completed pavement will conform to the required cross section with a minimum of handwork.


The number and capacity of machines furnished shall be adequate to perform the work required at a rate equal to that of concrete delivery.

Concrete for the full paving width shall be effectively consolidated by internal vibrators without causing segregation.  Internal type vibrators’ rate of vibration shall be not less than 7,000 cycles per minute. Amplitude of vibration shall be sufficient to be perceptible on the surface of the concrete more than one foot from the vibrating element. The Contractor shall furnish a tachometer or other suitable device for measuring and indicating frequency of vibration.

Power to vibrators shall be connected so that vibration ceases when forward or backward motion of the machine is stopped.

The provisions relating to the frequency and amplitude of internal vibration shall be considered the minimum requirements and are intended to ensure adequate density in the hardened concrete.
C. Consolidation Testing.   The provisions relating to the frequency and amplitude of internal vibration shall be considered the minimum requirements and are intended to ensure adequate density in the hardened concrete.  If a lack of consolidation of the concrete is suspected by the Engineer, additional referee testing may be required. Referee testing of hardened concrete will be performed by cutting cores from the finished pavement after a minimum of 24 hours curing. Density determinations will be made based on the water content of the core as taken. ASTM C 642 shall be used for the determination of core density in the saturated-surface dry condition. Referee cores will be taken at the minimum rate of one for each 500 cubic yards of pavement, or fraction there of.



The average density of the cores shall be at least 97 percent of the original mix design density, with no cores having a density of less than 96 percent of the original mix design density.

Failure to meet the above requirements will be considered as evidence that the minimum requirements for vibration are inadequate for the job conditions, and additional vibrating units or other means of increasing the effect of vibration shall be employed so that the density of the hardened concrete as indicated by further referee testing shall conform to the above listed requirements.

Paragraph 501-4.10 d;  Add a requirement that male keys will not be permitted and only female keys will be used.

Paragraph 501-4.10 h, Insert the following as the last sentence; "Curing compound, if being used as the cure type, shall be reapplied in the initial sawcut and maintained for the remaining cure time.  Curing compound shall not be applied, and used as the cure type, to any concrete face that is to receive a sealant."

Paragraph 501-4.14 a., seventh sentence;  Add at the end of the seventh sentence:  "When hand spraying is approved by the Engineer, a double application rate shall be used to insure coverage.".

Paragraph 501-4.14 e.;  "Change 501-4.14 e" to "501-4.14 (1)".
Paragraph 501-4.16;  Add at the end of the sentence:  "[P-604]".  The Engineer should only include the applicable specifications.

Insert the following paragraphs:

501-4.19
REPAIR, REMOVAL, REPLACEMENT OF SLABS.

a. General.  New pavement slabs that are broken or contain cracks shall be removed and replaced or repaired, as specified hereinafter at no cost to the owner.  Spalls along joints shall be repaired as specified.  Removal of partial slabs is not permitted.  Removal and replacement shall be full depth, shall be full width of the slab, and the limit of removal shall be normal to the paving lane and to each original joint.  The engineer will determine whether cracks extend full depth of the pavement and may require cores to be drilled on the crack to determine depth of cracking.  Such cores shall be 4-inch diameter, shall be drilled by the Contractor and shall be filled by the Contractor with a well consolidated concrete mixture bonded to the walls of the hole with epoxy resin, using approved procedures.  Drilling of cores and refilling holes shall be at no expense to the owner.  All epoxy resin used in this work shall conform to ASTM C 881, Type V.



(1)  Cracks That Do Not Exceed 4 inches in depth (including plastic shrinkage cracks).  Cracks that do not exceed 4 inches deep shall be cleaned and then pressure injected with epoxy resin, Type IV, Grade 1, using procedures as approved.  Care shall be taken to assure that the crack is not widened during epoxy resin injection.  All epoxy resin injection shall take place in the presence of the Engineer.  Cracks that are greater than 4 inches deep shall be treated in accordance with paragraphs 4.19b and 4.19c.


b.  Slabs With Cracks through Interior Areas.  Interior area is defined as that area more than 6 inches from any designed joint location.  Slabs with any cracks greater than 4 –inches deep, that extend into the interior area, regardless of direction, shall be removed and replaced as specified in paragraph 501-4.19 d.


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

Note: These paragraphs should be revised to require all slabs with cracks greater than 4 – inches deep to be removed and replaced, regardless of the location, when P-604  Compression Joint Seals are used.


C.  Cracks Close To and Parallel To Joints.  All cracks essentially parallel to original joints, extending deeper than 4 inches, and lying wholly within 6 inches either side of the joint shall be treated as specified in the following subparagraphs.  Any crack extending more than 6 inches from the joint shall be treated as specified above in subparagraph "Slabs With Cracks Through Interior Area."  Any cracks which do not extend 4 inches deep shall be treated as specified above in subparagraph 4.19 a. (1)



(1)  Cracks Greater Than 4-inches in Depth Present, Original Joint Not Opened.  When the original uncracked joint has not opened, the crack shall be routed and sealed, and the original joint filled with epoxy resin as specified below.  The crack shall be routed with an easily guided, wheel mounted, vertical shaft, powered rotary router designed so the routing spindle will caster as it moves along the crack.  The reservoir for joint sealant in the crack shall be formed by routing to a depth of 3/4 inch, plus or minus 1/16 inch, and to a width of 5/8 inch, plus or minus 1/8 inch.  Any equipment or procedure which causes raveling or spalling along the crack shall be modified or replaced to prevent such raveling or spalling.  The joint sealant shall be a liquid sealant as specified.  Installation of joint seal shall be as specified for sealing joints or as directed.  If the joint sealant reservoir has been sawed out, the reservoir and as much of the lower saw cut as possible shall be filled with epoxy resin, Type IV, Grade 2, thoroughly tooled into the void using approved procedures.  If only the original narrow saw cut has been made, it shall be cleaned and pressure injected with epoxy resin, Type IV, Grade 1, using approved procedures.  If filler type material has been used to form a weakened plane in the joint, it shall be completely sawed out and the saw cut pressure injected with epoxy resin, Type IV, Grade 1, using approved procedures.  Where a parallel crack goes part way across paving lane and then intersects and follows the original joint which is cracked only for the remainder of the width, it shall be treated as specified above for a parallel crack, and the cracked original joint shall be prepared and sealed as originally designed.



(2)  Cracks Greater Than 4-inches in Depth Present, Original Joint Also Cracked.  At a joint, if there is any place in the lane width where a parallel crack and a cracked portion of the original joint overlap, the entire slab containing the crack shall be removed and replaced for the full lane width and length.


d.  Removal and Replacement of Full Slabs.  Where it is necessary to remove full slabs, unless there are keys or dowels present, all edges of the slab shall be cut full depth with a concrete saw.  All saw cuts shall be perpendicular to the slab surface.  If keys, dowels, or tie bars are present along any edges, these edges shall be sawed full depth 24 inches from the edge if only keys are present, or just beyond the end of the dowels or tie bars if they are present.  These joints shall then be carefully sawed on the joint line to within 1 inch of the depth of the dowel or key.  The main slab shall be further divided by sawing full depth, at appropriate locations, and each piece lifted out and removed.  Suitable equipment shall be used to provide a truly vertical lift, and approved safe lifting devices used for attachment to the slabs.  The narrow strips along keyed or doweled edges shall be carefully broken up and removed using light, hand-held jackhammers, 30 LB (14 kg) or less, or other approved similar equipment.  Care shall be taken to prevent damage to the dowels, tie bars, or keys or to concrete to remain in place.  The joint face below keys or dowels shall be suitably trimmed so that there is not abrupt offset in any direction greater than 1/2 inch and no gradual offset greater than 1 inch when tested in a horizontal direction with a 12 foot straightedge.  No mechanical impact breakers, other than the above hand-held equipment shall be used for any removal of slabs.  If underbreak between 1-1/2 and 4 inches deep occurs at any point along any edge, the area shall be repaired as directed before replacing the removed slab.  Procedures directed will be similar to those specified for surface spalls, modified as necessary.  If underbreak over 4 inches deep occurs, the entire slab containing the underbreak shall be removed and replaced.  Where there are no dowels, tie bars, or keys on an edge, or where they have been damaged, dowels of the size and spacing as specified for other joints in similar pavement shall be installed by epoxy grouting them into holes drilled into the existing concrete using procedures as specified.  Original damaged dowels or tie bars shall be cut off flush with the joint face.  Protruding portions of dowels shall be painted and lightly oiled.  All four edges of the new slab shall contain dowels.  Placement of concrete shall be as specified for original construction.  Prior to placement of new concrete, the underlying material (unless it is stabilized) shall be recompacted and shaped as specified in the appropriate SECTION of these specifications.  The surfaces of all four joint faces shall be cleaned of all loose material and contaminants and coated with a double application of membrane forming curing compound as bond breaker.


e.  Repairing Spalls Along Joints.  Where directed, spalls along joints of new slabs, and along parallel cracks used as replacement joints, shall be repaired by first making a vertical saw cut at least 1 inch outside the spalled area and to a depth of at least 2 inches.  Saw cuts shall be straight lines forming rectangular areas.  The concrete between the saw cut and the joint, or crack, shall be chipped out to remove all unsound concrete and at least 1/2 inch of visually sound concrete.  The cavity thus formed shall be thoroughly cleaned with high pressure water jets supplemented with compressed air to remove all loose material.  Immediately before filling the cavity, a prime coat of epoxy resin, Type III, Grade I, shall be applied to the dry cleaned surface of all sides and bottom of the cavity, except any joint face.  The prime coat shall be applied in a thin coating and scrubbed into the surface with a stiff-bristle brush.  Pooling of epoxy resin shall be avoided.  The cavity shall be filled with low slump Portland cement concrete or mortar or with epoxy resin concrete or mortar.  Concrete shall be used for larger spalls, generally those more than 1/2 cu. ft. (0.014 m3) in size, and mortar SHALL BE USED FOR THE SMALLER ONES.  ANY SPALL LESS THAN 0.1 CU. FT. (0.003 m3) shall be repaired only with epoxy resin mortar or a Grade III epoxy resin.  Portland cement concrete and mortar mixtures shall be proportioned as directed and shall be mixed, placed, consolidated, and cured as directed.  Epoxy resin mortars shall be made with Type III, Grade 1, epoxy resin ,using proportions and mixing and placing procedures as recommended by the manufacturer and approved by the Engineer.  The epoxy resin materials shall be placed in the cavity in layers not over 2 inches thick.  The time interval between placement of additional layers shall be such that the temperature of the epoxy resin material does not exceed 140oF (60oC) at any time during hardening.  Mechanical vibrators and hand tampers shall be used to consolidate the concrete or mortar.  Any repair material on the surrounding surfaces of the existing concrete shall be removed before it hardens.  Where the spalled area abuts a joint, an insert or other bond-breaking medium shall be used to prevent bond at the joint face.  A reservoir for the joint sealant shall be sawed to the dimensions required for other joints, or as required to be routed for cracks.  The reservoir shall be thoroughly cleaned and sealed with the sealer specified for the joints.  If any spall penetrates half the depth of the slab or more, the entire slab shall be removed and replaced as previously specified.

501-4.20  EXISTING CONCRETE PAVEMENT REMOVAL AND REPAIR

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

NOTE:  It is imperative that sufficient exploration be made (not just reference to as-built drawings) so that the designed knows exactly what the in-place existing pavement is at the jointing area--dowels, keys, tie bars, etc. and its condition.  Normally the joint between the new pavement and existing pavement should be made at an existing joint in the old pavement.

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

All operations shall be carefully controlled to prevent damage to the concrete pavement and to the underlying material to remain in place.  All saw cuts shall be made perpendicular to the slab surface.

a.  Removal of Existing Pavement Slab.
*****************************************************************
NOTE:  Edit bracketed items concerning dowels and keys to conform to the design used.  The best results will usually be with a design requiring that keys and dowels be sawed off and new dowels installed in drilled holes.  The saw cut at a distance from the joint is always more effective if sawed with a wheel saw--which produces a 1-inch kerf and better prevents stress from propagating across the saw cut.
*****************************************************************

When it is necessary to remove existing concrete pavement and leave adjacent concrete in place, [unless there are dowels or keys present,] the joint between the removal area and adjoining pavement to stay in place, [including dowels, tie bars or keys,] shall first be cut full depth with a standard diamond-type concrete saw.  [If keys or dowels are present at this joint, the saw cut shall be made full depth 6 inches from the joint if only keys are present, or just beyond the end of dowels if dowels are present.  The edge shall then be carefully sawed on the joint line to within 1 inch of the top of the dowel or key.]  Next, a full depth saw cut shall be made parallel to the joint at least 24 inches from the joint and at least 12 inches from the end of any dowels.  All pavement between this last saw cut and the joint line shall be carefully broken up and removed using hand-held jackhammers, 30 lb. (14 kg) or less, or the approved light-duty equipment which will not cause stress to propagate across the joint saw cut and cause distress in the pavement which is to remain in place.  [Where dowels or keys are present, care shall be taken to produce an even, vertical joint face below the dowels or keys.  If the Contractor is unable to produce such a joint face, the Contractor shall saw the dowels or keys flush with the joint.  The Contractor shall then install new dowels, of the size and spacing used for other similar joints, by epoxy resin bonding them in holes drilled in the joint face as specified in paragraph "Placing dowels and Tie-bars.  All this shall be at no additional cost to the Owner.]  [Dowels of the size and spacing indicated shall be installed as shown on the drawings by epoxy resin bonding them in holes drilled in the joint face as specified in paragraph "Placing Dowels and Tie Bars".]  The joint face shall be sawed or otherwise trimmed so that there is no abrupt offset in any direction greater than 1/2-inch and no gradual offset greater than 1 inch when tested in a horizontal direction with a 12 ft. straightedge.


b.  Edge Repair.

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

NOTE:  Edit bracketed items on payment as appropriate.

*****************************************************************
The edge of existing concrete pavement against which new pavement abuts shall be protected from damage at all times.  Areas which are damaged during construction shall be repaired at not cost to the Owner; repair of previously existing damage areas [will be paid for as listed in the bid schedule] [will be considered incidental to concrete pavement construction].



(1)  Spall Repair.  Spalls shall be repaired where indicated and where directed.  Repair materials and procedures shall be as previously specified in subparagraph "Repairing Spalls Along Joints."



(2)  Underbreak Repair.  All areas that have underbreak shall be removed and replaced at no cost to the owner.

Paragraph 501-5.1:  Note: The Sponsor (Engineer) shall do the acceptance testing per the standard specifications. 

Paragraph 501-5.1, third paragraph;  Add the following at the end of the first sentence after "C 1077":  "including accreditation.  The accreditation will include ASTM C 78."

Note:  It is recommended that all projects have a testing meeting between the contractor, testing laboratory, and owner's representative to discuss the sampling and testing of the strength specimens.  The meeting should include procedures for sampling fabrication, handling and initial and final curing, and testing of the strength specimens. 

Paragraph 501-5.1 a. (2), Add the following:  The samples will be transported while in the molds.  The curing, except for the initial cure period, will be accomplished using the immersion in saturated lime water method. 

Paragraph 501-5.1 a. (2);  Add the following to the end of the paragraph: "Slump, air content, and temperature tests will also be conducted by the quality assurance laboratory for each set of strength test samples, per ASTM C 31." 
501-5.2 e. 3:  The following paragraphs can be included in the specifications for surface smoothness on a case by case basis provided it is approved by the FAA, in the Northwest Region.  Use of a profilograph may not be practical for all construction.  However, we recommend using the profilograph for new construction  or overlays designed to correct grade and smoothness deficiencies.  If the profilograph is to be included, straightedge requirements need only apply in the transverse direction and edge slump.  To include profilograph requirements add ASTM E 1274 to the  testing requirement list and delete paragraph (5.2e3) and replace with the following:


(3)
Smoothness.  As soon as the concrete has hardened sufficiently, the pavement surface shall be tested in the transverse direction with a 16-foot straightedge or other specified device.  Surface smoothness deviations shall not exceed 1/4 inch from a 16-foot straightedge at any location, including placement along and spanning any pavement joint or edge.


Areas in the slab showing high spots of more than 1/4 inch but not exceeding 1/2 inch in 16 feet shall be marked and immediately ground down with an approved grinding machine to an elevation that falls within the tolerance of 1/4 inch or less.  Where the departure from the correct cross section exceeds 1/2 inch, the pavement shall be removed and replaced at the expense of the Contractor when so directed by the Engineer.


In addition to the 16-foot straightedge, the Contractor shall furnish a 25' wheel base California type profilograph and competent operator to be used to measure longitudinal pavement surface deviations.  The profilograph shall be operated under the supervision of the Engineer and in accordance with the manufacturers instructions.  The profilograph shall be operated at a speed no greater than a normal walk.  Original profilograms for the appropriate locations interpreted in accordance with ASTM E 1274 shall be furnished to the Engineer.  The profilograms shall be recorded on a scale of 1 inch equal to 25 feet longitudinally and 1 inch equal to 1 inch or full scale vertically.



(A)
The surface of Runway and Taxiway pavements of continuous placement of 50 feet or more shall be tested and evaluated as described herein.  Three passes shall be made in each paving lane; one pass shall be on the centerline and one pass shall be six feet from each joint and parallel with the centerline of the paving lane.  Tests shall be run the next working day following concrete placement.  Runs shall be continuous through the days production.  Each trace shall be completely labeled to show paving lane, wheel pass, and stationing.



(B)
The Contractor shall furnish paving equipment and employ methods that produce a surface for each section of pavement having an average profile index meeting the requirements of paragraph 8.1c. A typical subsection will be considered to be the width of the paving lane and 1/10 mile long.  The profile index will be determined in accordance with ASTM E 1274.  A blanking band of 0.20 inches shall be used.  Within each 1/10 mile subsection, all areas represented by high points having a deviation in excess of 0.4 inch in 25 feet or less shall be removed by the contractor using an approved grinding device or a device consisting of multiple diamond blades.  The use of a bush hammer or other impact devices will not be permitted.  After removing all individual deviations in excess of 0.4 inch, additional corrective work shall be performed if necessary to achieve the quality.  All corrective work shall be completed prior to determination of pavement thickness.



(C)
On those pavement subsections where corrections were necessary, second profilograph runs will be performed to verify that the corrections have produced an average profile index of 15 inches per mile or less.  If the initial average profile index was less than 15, only those areas representing greater than 0.4 inch deviation will be re-profiled for correction verification.



(D)
When the average profile index does not exceed ____ inches per mile, payment will be made for that section at the contract unit price for the completed pavement.  When the average profile index exceeds ____ inches per mile, but does not exceed fifteen inches per mile, the Contractor may elect to accept a contract unit price adjustment in lieu of reducing the profile index.


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


 Specify the maximum inches per mile allowed for 100% payment corresponding to the pavement loading conditions as indicate in Table 3.


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



(E)
Individual sections shorter than 50 feet and the last 15 feet of any section where the contractor is not responsible for the adjoining section, shall be straightedged in accordance with Section 501.5.2e(3).  



(F)
If there is a section of 250 feet or less, the profilogram for that section shall be included in the evaluation of the previous section.  If there is an independently placed section of 50 to 250 feet in length, a profilogram shall be made for that section and the pay adjustment factors for short sections of Table 3 shall apply.



(G)
Any corrective work required shall be performed prior to joint sealing and grooving operations.



(H)
All cost necessary to provide the profilograph and related to furnishing the appropriate profilograms as required in this provision are incidental to concrete pavement construction and no direct compensation will be made therefore. 

501-8.1c
Add new paragraph 8.1c and Table 3 as follows:


Basis of adjusted payment for Smoothness.  Price adjustment for pavement smoothness will be made in accordance with Table 3.  The adjustment will apply to the total area of concrete within a  section of pavement and shall be applied with the following equation:


(Total payment, from paragraph 501-8.1 b) x (smoothness pay factor) =  




= total  lot  payment

TABLE 3

	
	Average Profile Index
	
	

	
	(Inches per mile)
	
	

	
	pavement strength rating
	
	

	
	Over 30,000 lb.
	30,000 lb. Or less
	Short Sections
	
	Smoothness pay factor (%)

	
	0 - 7
	0 - 10
	0 - 15
	
	100.00

	
	7.1 - 9
	10.1 - 11
	15.1 - 16
	
	  98.00

	
	9.1 - 11
	11.1 - 12
	16.1 - 17
	
	  96.00

	
	11.1 - 13
	12.1 - 13
	17.1 - 18
	
	  94.00

	
	13.1 - 14
	13.1 - 14
	18.1 - 20
	
	  92.00

	
	14.1 - 15
	14.1 - 15
	20.1 - 22
	
	  90.00

	
	15.1 & up
	15.1 & up
	22.1 & up
	
	corrective work required


Paragraph 501-5.2 e. (6);  Add the following: “Vertical alignment of dowels shall be measured parallel to the designed top surface of the pavement,  except for those across the crown or other grade change joints.  Dowels across crowns and other joints at grade changes, shall be measured to a level surface.  Horizontal alignment shall be check perpendicular to the joint edge.

Add the following paragraph: "501-6.2 e.  Four unit weight and yield tests shall be made in accordance with ASTM C 138.  the samples shall be taken in accordance with ASTM C 172 and at the same time as the air content tests."

Paragraph 501-6.3 b.;  Delete the last sentence (following the table and change the table to:
	CONTROL CHART LIMITS

	Control Parameter
	Individual Measurements
	
	

	
	Action Limit
	Suspension Limit
	Range Suspension Limit

	Slip Form:
	
	
	

	Slump
	+ 0 to -1 inch (0-25mm)
	+0.5 to -1.5 inch (13-38mm)
	+/- 1.5 inch (38 mm)

	Air
	+/- 1.2%
	+/- 1.8%
	+/- 2.5%

	Fixed Form:
	
	
	

	Slump
	+ 0.5 to -1 inch (13-25mm)
	+1 to -1.5 inch (25-38mm)
	+/- 1.5 inch (38 mm)

	Air
	+/- 1.2%
	+/- 1.8%
	+/- 2.5%


Add the following under Material Requirements:

DEPARTMENT OF DEFENSE, MIL-DTL-24441/20A (1999) Paint, Epoxy-Polyamide, Green Primer, Formula 150, Type III

P-605 

Note:

Hot applied jet-fuel resistant sealants should be avoided due to health hazards during application.

The following is an optional specification that can be used for long performance joint seals in concrete pavements:

P-604  Compression Joint Seals For Concrete Pavements

DESCRIPTION

604-1.1  This item shall consist of performed polychloroprene compression seals used for sealing joints of rigid pavements.

MATERIALS

604-2.1  PREFORMED SEALS.  Preformed joint seal materials shall be a vulcanized elastomeric compound using polychloroprene as the only base polymer.  The material and the manufactured seal itself shall conform to ASTM D 2628 [and CRD C 548].  The joint seal shall be a labyrinth type seal with the uncompressed depth of the seal greater than the uncompressed width of the seal, [except that for seals 1 inch or greater in width, the depth need be only 1 inch or greater].  The actual width of the uncompressed seal shall be 13/16 inch or 1 inch [or _____ ] within a tolerance of plus 1/8 inch and minus 1/16 inch.

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

In paragraph 604-2.1, the actual width of the joint seal should be 13/16 inch or 1 inch at the option of the Contractor.  However, for unusual circumstances or for resealing joints in existing pavement that have to be sawed out to an extra width a wider seal should be specified.  1 inch should be used for slab greater that 20 feet and less that 25 foot.
*****************************************************************

604-2.2  LUBRICANT/ADHESIVE.  Lubricant/adhesive used for the preformed elastomeric joint seal shall be a one-component compound conforming to ASTM D 2835.

604-2.3  DELIVERY AND STORAGE.  Materials delivered to the job site shall be inspected for defects, unloaded, and stored with a minimum of handling to avoid damage.  Storage facilities shall be provided at the job site to protect materials from weather and to maintain them at temperatures as recommended by the manufacturer.

604-2.4  submittals.  Certified copies of test results shall be provided [_____] days prior to use of material on the project.  


604-2.4.1  Construction Equipment List.  List of proposed equipment to be used in the performance of construction work, including descriptive data shall be provided [______} days prior to use on the project.


604-2.4.2  Manufacturer's Instructions.  
Where installation procedures, or any part thereof, are required to be in accordance with the manufacturer's recommendations, printed copies of theses recommendations shall be furnished [_____] days prior to use on the project.  Installation of the material will not be allowed until the recommendations are received.  Failure to furnish these recommendations can be a cause for rejection of the material.


604-2.4.3  Samples.  Regardless of testing responsibility, samples of the materials shall be submitted for approval [______] days prior to use on the project.  Written or printed directions from the manufacturer giving recommended criteria for installation shall be furnished at the same time, plus certification from the manufacturer that the seal selected is recommend for the installation involved on this project.  No material will be allowed to be used until it has been approved.

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

The blank spaces for testing the materials will be filled in to allow ample time for sampling, testing, and shipping to the project.  Normally, this will require a minimum of 60 days.  

For the following paragraph optional wording is in brackets:  Designer should select the applicable statement for testing and determining specification compliance and delete the inapplicable statement.  The first statement will be selected for all projects except where the project is less than 4,000 linear feet of preformed joint seal material.  When the project requires less than 4,000 linear feet of preformed joint seal material, the first statement can be deleted and the second statement used.

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

604-2.5  TEST REQUIREMENTS.  Each lot of preformed joint seal and lubricant/adhesive produced for this project shall be sampled, adequately identified, and tested for conformance with the referenced applicable material specification.  A lot of preformed seal shall consist of one day's production or 20,000 linear feet for each cross section ,whichever is less.  A lot of lubricant/adhesive shall consist of one day's production.  [Samples of the preformed joint seal and lubricant/adhesive material shall be submitted and will be tested by the Engineer.  No material shall be used at the project prior to receipt of written notice that the materials meet the laboratory requirements.  The cost of testing the samples from each original lot supplied will be borne by the Engineer.  If the sample fail to meet specification requirements, the materials represented by the sample shall be replaced and the new materials tested.  A cost of [______] for Engineer testing of each lot of replacement material will be charged to the Contractor.]  [Testing of the preformed joint and lubricant/adhesive material shall be the responsibility of the Contractor and shall be performed in an approved independent laboratory and certified copies of the test reports shall be submitted for approval [_____] days prior to the use of the materials at the job site.  Samples of each lot of material shall also be submitted and will be retained by the Engineer for possible future testing should the materials appear defective during or after application.]  The Contractor shall furnish additional samples of materials, in sufficient quantity to be tested, upon request.  Conformance with the requirements of the laboratory tests specified will not constitute final acceptance of the materials.  Final acceptance will also  be based on the performance of the in-place materials.

604-3.1  EQUIPMENT.  Machines, tools, and equipment used in the performance of the work required by this section shall be approved before the work is started and shall be maintained in satisfactory condition at all times.


604-3.1.1  Joint Cleaning Equipment


604-3.1.1.1  Concrete Saw.  A self-propelled power saw with water-cooled diamond or abrasive saw blades shall be provided for cutting joints to the depths and widths specified and for removing filler [existing old joint seal] or other material embedded in the joints or adhered to the joint faces.

[

604-3.1.1.2  Sandblasting Equipment.  Sandblasting equipment shall include an air compressor, hose, and a long-wearing venturi-type nozzle of proper size, shape, and opening.  The maximum nozzle opening should not exceed 1/4 inch.  The air compressor shall be portable and shall be capable of furnishing not less than 150 cubic feet per minute and maintaining a line pressure of not less than 90 psi at the nozzle while in use.  The compressor shall be equipped with traps that will maintain the compressed air free of oil and water.  The nozzle shall have an adjustable guide that will hold the nozzle aligned with the joint about 1 inch above the pavement surface and will direct the blast to clean the joint walls.  The height, angle of inclination, and the size of the nozzle shall be adjusted as necessary to ensure satisfactory results. ] 

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

Sandblasting should be shown as an option to waterblasting for new pavement installations.

Sandblasting equipment with a 1/4-inch nozzle requires at least 137 cubic feet per minutes of air to function efficiently.  A larger nozzle would not serve any useful purpose in cleaning a joint.

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



604-3.1.1.3  Waterblasting Equipment.  Waterblasting equipment shall include a trailer-mounted water tank, pumps, high-pressure hose, a wand with safety release cutoff controls, nozzle, and auxiliary water resupply equipment.  The water tank and auxiliary water resupply equipment shall be sufficient capacity to permit continuous operations.  The pumps, hoses, wand, and nozzle shall be of sufficient capacity to permit the cleaning of both walls of the joint and the pavement surface for a width of at least 1/2 inch on either side of the joint.  The pump shall be capable of supplying a pressure of at lest 3,000 psi.  A pressure gauge mounted at the pump shall show at all times the pressure in pounds per square inch at which the equipment is operating.  


604-3.1.2  Sealing Equipment.  Equipment used to install the preformed seal shall place the preformed seal to the prescribed depths within the specified tolerances without cutting, nicking, twisting, or otherwise damaging the seal.  The equipment shall not stretch or compress the seal more than 3.0 percent longitudinally during installation.  The machine shall be an automatic self-propelled joint seal application equipment and shall be engine powered.  The machine shall include a reservoir for the lubricant/adhesive, a device for conveying the lubricant/adhesive in the proper quantities to the sides the preformed seal or the sidewalls of the joint, a reel capable of holding one full spool of preformed seal, and a power-driven apparatus for feeding the joint seal through a compression device and inserting the seal into the joint.  The equipment shall also include a guide to maintain the proper course along the joint being sealed.  The machine shall at all times be operated by an experienced operator.

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

Single-axle type seal application equipment should not be permitted; this tool tends to cause excessive stretching and may cut or distort the seal.  The following subparagraph may be added only for pavements less than 500 square yards:

"The hand operated joint seal application equipment shall be a two-axle, four-wheel machine that shall include means for compressing and inserting the preformed seal into the joint and a reel capable of holding one full spool of preformed seal.  Auxiliary equipment shall be provided to coat both sides the seal or the joint with lubricant/adhesive just prior to the installation of the preformed seal."

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

CONSTRUCTION METHODS
604-4.1  ENVIRONMENTAL CONDITIONS.  The ambient temperature and the pavement temperature within the joint wall shall be at least 35 degrees F and rising at the time of installation of the materials.  Sealant application will not be permitted if moisture or any foreign material is observed in the joint.  

604-4.2  TRIAL JOINT SEAL AND LUBRICANT/ADHESIVE INSTALLATION.  Prior to the cleaning and sealing of the joints for the entire project, a test section at least 200 feet long shall be prepared at a location directed in the project pavement using the specified materials and the approved equipment, so as to demonstrate the proposed joint preparation and sealing of all types of joints in the project.  Following the completion of the trial length and before any other joint is sealed, the trial joints will be inspected by the Engineer to determine that the materials and installation meet the requirements specified.  If materials or installation do not meet requirements the materials shall be removed, and the joints shall be recleaned and resealed at no cost to the owner.  No other joints shall be sealed until the test installation has been approved.  If the trial section is approved, it may be incorporated into the permanent work and paid for at the contract unit prices per linear foot for sealing items scheduled.  All other joints shall be sealed in the manner approved for sealing the trial joints.

604-4.3  PREPARATION OF JOINTS.  Immediately before installation of the preformed joint seal, the joints shall be thoroughly cleaned to remove all laitance, filler, [old existing sealant,] foreign material and protrusions of hardened concrete from the sides and upper edges of the joint space to be sealed.  Any irregularity in the joint face which would prevent uniform contact between the joint seal and the joint face shall be corrected prior to the installation of the joint seal.

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

Joint openings of uniform cross section are essential to satisfactory installation of performed polychloroprene joint seal.  Openings must be sawed to provide smooth vertical faces of consistent width, within specified tolerances.  Non-uniformity in width or roughness will cause variations in resistance of the joint seal to insertion and will result in irregular depth of insertion, stretching, and a tendency of the joint seal to twist so that the top of the seal is not at the surface.

The proper preparation of joints with respect to the size of joint opening, required cleanliness of vertical and parallel joint faces, and uniform contact between the seal and the joint face can not be overemphasized.  The neglect of any facet of these operations can result and has resulted in poor performance of joint seals.

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



604-4.3.1  Sawing.  Joints shall be sawed to clean and to open them to the full specified width and depth.  Immediately following the sawing operation, the joint faces and opening shall be thoroughly cleaned using a water jet to remove all saw cuttings or debris remaining on the faces or in the joint opening.  Compression seal shall be installed within 3 calendar days of the time the individual joint cavity is sawed.  Depth of sawing the cavity shall be between 3/4 and 1 inch deeper than the uncompressed depth of the seal (or otherwise recommended by the manufacture.  The saw cut for the joint seal cavity shall at all locations be centered over the joint line.  The nominal width of the sawed joint seal cavity shall be as follows; the actual width shall be within a tolerance of plus or minus 1/16 inch:



a.  If a nominal 13/16 inch wide compression seal is furnished, the nominal width of the saw cut shall be [_____].  However, this shall apply only when the pavement temperature at the time of sawing is between [_____ and _____] degrees F.  If the pavement temperature at the time of sawing is above this range, the nominal width of the saw cut shall be decreased 1/16 inch.  If the pavement temperature at the time of sawing is below this range, the nominal width of the saw cut shall be increased 1/16 inch.



b.  If a nominal 1 inch wide compression seal is furnished, the nominal width of the saw cut shall be [_____].  However, this shall apply only when the pavement temperature at the time of sawing is between [_____ and _____] degrees F.  If the pavement temperature at the time of sawing is above this range, the nominal width of the saw cut shall be decreased 1/16 inch.  If the pavement temperature at the time of sawing is below this range, the nominal width of the saw cut shall be increased 1/16 inch.

The pavement temperature shall be measured in the presence of the Engineer.  Measurement shall be made each day before commencing sawing and at any other time during the day when the temperature appears to be moving out of the allowable sawing range.

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


In Par 604-3.1.1, the requirements are based on giving the Contractor the option of using either nominal 13/16 inch or 1 inch wide compression seal.  The designer will select the required valves to insert in the blanks for whatever geographical area in which the project is located based on the following table:

	
	
	For insertion in blanks|
	
	

	
	Expected
	
	
	Allowable

	
	Pavement
	
	Nominal Uncompressed Sealant 
Width- 
Inches
	
	Pavement

	
	Temperature
	
	
	
	Temperature

	
	Range in
	
	
	Nominal
	Range for

	
	Service
	
	
	Saw Cut-
	Sawing-

	Area
	Degrees F
	
	
	Inches
	Degrees F

	
	
	
	
	
	

	Southwest
	+10 to +160
	
	13/16
	8/16
	+50 to +155

	  Desert Area
	
	
	1"
	9/16
	+55 to +180

	
	
	
	
	
	

	Southern U.S.
	  0 to +135
	
	13/16
	8/16
	+30 to +110

	
	
	
	1"
	9/16
	+30 to +170

	
	
	
	
	
	

	Other Contiguous
	-30 to +135
	
	13/16
	8/16
	+25 to +80

	  U.S. States
	
	
	1"
	9/16
	+25 to +140

	
	
	
	
	
	

	Alaska and
	-70 to +110
	
	13/16
	7/16
	+50* to +105

	  Similar Areas
	
	
	1"
	8/16
	+60 to +160



*  Put a note in the project specifications that this seal shall not be installed in a saw cut less than 7/16 and thus cannot be used in this area if sawing must be done at temperatures less than +50 degrees.


The above table is based on the following:


a.
Tolerance from nominal specified width of uncompressed seal - plus 1/8 inch and minus 0 inch.


b.
Tolerance from nominal saw cut width-plus or minus 1/16 inch.


c.
Compression seal must be compressed at least 20 percent of its uncompressed width at all times.


d.
Compression seal must never be compressed more than 60 percent of its uncompressed width at any time (narrowest opening in hot weather must be at least 40 percent of uncompressed seal width).


e.
Computations for slab (or joint) movement have been based on the formula:




dW = 0.001056 x dT




dW = slab or joint movement in inches




dT = change in temperature in degrees F




(The coefficient 0.0000528 was derived form the basic formula dL - 12 x c x l (a x dT x e).  To arrive at 0.001056; a, the thermal coefficient of concrete was assumed to be 5.5E-6 inch/inch/degree Fahrenheit: e, the drying shrinkage coefficient of concrete was neglected for these calculations.  A value of 0.5 to 2.5 x 10-4 in./in. can be used for new concrete, and C, the adjustment factor due to slab friction was assumed to be 0.80.  Slab length is assumed to be 20 ft.


f.
The values for insertion in the blanks are based on the greatest tolerance limit variation for both seal width and saw cut width.

For unusual conditions and for resealing joints in existing pavements where the prepared joint is extra wide, the designer will have to compute values to insert in the blanks.  (Before the compression seal is used for resealing joints in existing pavements, it is common practice to resaw the joints - which will give a wider joint cavity.  Width of sawing should beheld to the same tolerance as specified for new pavements.)

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


604-4.3.2  Sandblast Cleaning.  The concrete joint faces and pavement surfaces extending at least 1/2 inch from the joint edges shall be sandblasted clean.  A multiple pass technique shall be used until the surfaces are free of dust, direct curing compound, or any residue that might prevent ready insertion or uniform contact of the seal and bonding of the lubricant/adhesive to the concrete.  After final cleaning and immediately prior to sealing, the joints shall be blown out with compressed air and left completely free of debris and water.

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

Sandblasting of joints may not be permitted under certain conditions.  Blowing sand and dust may either violate atmospheric pollution statues, or may drift into areas where it would be objectionable.  When sandblasting is prohibited, cleaning the joints with waterblasting equipment may be used and this paragraph deleted.

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


604-4.3.3  Waterblast Cleaning.  The concrete joint faces and pavement surfaces extending at least 1/2 inch from the joint edges shall waterblasted clean.  A multiple pass technique shall be used until the surfaces are free of dust, direct, curing compound, or any residue that might prevent ready insertion or uniform contact of the seal and bonding of the lubricant/adhesive to the concrete.  After final cleaning and immediately prior to sealing, the joints shall be blown out with compressed air and left completely free of debris and water.

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

Waterblasting equipment varies considerably with respect to design of wand, nozzle, water pressure, and water volume depending upon the manufacturer.  Consequently, the effectiveness of a particular set of equipment cannot be predicted.  The joints may be waterblasted the previous day and cleaned with compressed air immediately prior to sealing.  The joints should be inspected to insure no foreign debris remains in the joint before sealing.

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


604-4.3.4  Rate of Progress.  The stages of joint preparation which includes sandblasting or waterblasting of the joint faces and air pressure cleaning of the joints shall be limited to only the linear footage of joint that can be sealed during the same workday.

604-4.4  INSTALLATION OF THE PREFORMED SEAL.

*****************************************************************
Temperatures of the pavement and the atmosphere are not as critical for the installation of preformed polychloroprene joint seals as they are for poured sealants.  Therefore, lower temperatures are acceptable and under some conditions sealing can proceed satisfactorily at temperatures lower than 35 degrees F.  However, joints should be dry to obtain maximum cementing of the lubricant/adhesive to the concrete and manufacturers should be contacted for special instructions under cold conditions.

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

604-4.4.1  Time of Installation.  Joints shall be sealed within 3 calendar days of sawing the joint seal cavity and immediately following concrete cure and the final cleaning of the joint walls.  Open joints ready for sealing that cannot be sealed under the conditions specified herein shall be provided with an approved temporary seal to prevent infiltration of foreign material.  When rain interrupts the sealing operations, the joints shall be washed, air pressure cleaned and allowed to dry prior to installing the lubricant/adhesive and preformed seal.


604-4.4.2  Sequence of Installation.  Longitudinal joints shall be sealed first, followed by transverse joints and then all other joints.  Seals in longitudinal joints shall be cut so that all transverse joint seals will be intact form edge to edge of the pavement.  Intersections shall be made monolithic by use of joint seal adhesive and care in fitting the intersection parts together.  Extender pieces of seal shall not be used at intersections.  Any seal falling short of the intersection shall be removed and replaced with new seal at no additional cost to the owner.

604-4.5  SEALING OF JOINTS.  The joint seal shall be installed using the equipment specified in paragraph EQUIPMENT.  The sides of the joint seal or the sides of the joint shall be covered with a coating of lubricant/adhesive and the seal installed in such a manner as to conform to all requirements specified.  Butt joints and seal intersections shall be coated with liberal applications of lubricant/adhesive.  Lubricant/adhesive spilled on the pavement shall be removed immediately to prevent setting on the pavement.  The in-place joint seal shall be in an upright position and free form twisting, distortion, cuts, and stretching or compression in excess of 3.0 percent.  The joint seal shall be placed at a uniform depth within the tolerances specified.  In-place joint seal which fails to meet the specified requirements shall be removed and replaced with new joint seal in a satisfactory manner at no additional cost to the owner.  The preformed joint seal shall be placed to a depth of 3/16 inch, plus or minus 1/8 inch, below the pavement surface except when the joint is beveled or has a radius at the surface, or unless otherwise directed.  For beveled joints or joints with a radius at the surface, the preformed joint seal shall be installed at a depth of 1/8 inch, plus or minus 1/8 inch, below the bottom of the edge of the bevel or radius.  No part of the seal shall be allowed to project above the surface of the pavement or above the edge of the bevel or radius.  The seal shall be installed in the longest practicable lengths in longitudinal joints and shall be cut at the joint intersections so as to provide continuous installation of the seal in the transverse joints.  The lubricant/adhesive in the longitudinal shall be allowed to set for 1 hour prior to cutting at the joint intersections to reduce the possibility of shrinkage.  For all transverse joints, the minimum length of the preformed joint seal shall be the pavement width form edge to edge.

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

Stretching of the preformed polychloroprene joint seal beyond the specified maximum must never be permitted, as breaks in the seal could occur later on.  It is also possible that if the maximum is exceeded, when the longitudinal joints are cut to install the transverse joints that the joint seal material will return to its natural length leaving openings in the final product.  Conversely, placing the seal so that the preformed seal is compressed longitudinally is also undesirable, as this practice tends to cause unsightly undulations and may exceed depth of installation tolerances.  On airfield pavements a  depth of 3/16 inch is desired to reduce the accumulation of dust and debris on top of the preformed seal, which could be ingested by aircraft engines.  For other pavements 1/4 inch can be specified. It is recommended when the preformed seal in the longitudinal intersections are being cut that a knife blade be used to reduce the possibility of damage to the preformed seal on either side of the intersection.

*****************************************************************
604-4.6  CLEAN-UP.  Upon completion of the project, all unused materials shall be removed form the site, any lubricant/adhesive on the pavement surface shall be removed, and the pavement shall be left in clean condition.

604-5.1  QUALITY CONTROL PROVISIONS.  


604-5.1.1  Equipment.  The application equipment shall be inspected to assure uniform application of lubricant/adhesive to the sides of the preformed joint seal or the walls of the joint.  If any equipment causes cutting, twisting, nicking, excessive stretching or compressing of the preformed seal, or improper application of the lubricant/adhesive the operation shall be suspended until causes of the deficiencies are determined and corrected.


604-5.1.2  Procedures.



604-5.1.2.1  Quality control provisions shall be provided during the joint cleaning process to prevent or correct improper equipment and cleaning techniques that damage the concrete in any manner.  Cleaned joints shall be approved by the Engineer prior to installation of the lubricant/adhesive and performed joint seal.



604-5.1.2.2  Conformance to stretching and compression limitations shall be determined.  After installation, the distance between the marks shall be measured on the pavement.  If the stretching or compression exceeds the specified limit, the seal shall be removed and replaced with new joint seal at no additional cost to the owner.  The seal shall be removed up to the last correct measurement.  The seal shall be inspected a minimum of once per 100 feet of seal for compliance to the shrinkage or compression requirements.  Measurements shall also be made as directed to determine conformance with depth and width installation requirements.  All preformed seal that is not in conformance with specification requirements shall be removed and replaced with new joint seal at no additional cost to the owner. 


604-5.1.3  Product.  The joint sealing system (preformed seal and lubricant/adhesive) shall be inspected for proper rate of cure and bonding to the concrete, cuts, twists, nicks, and other deficiencies.  Seals exhibiting any defects, at any time prior to final acceptance of the project, shall be removed from the joint, wasted, and replaced in a satisfactory manner.

METHOD OF MEASUREMENT
604-6.1  MEASUREMENT.  The quantity of each sealing item to be paid for will be determined by actual measurement of the number of linear feet of in-place material that has been approved.

BASIS OF PAYMENT
604-7.1  PAYMENT.  Payment will be made at the contract unit bid prices per linear foot for the sealing items scheduled.  The unit bid  prices shall include the cost of all labor, materials, the use of all equipment, and tools required to complete the work.

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

U.S. ARMY CORPS OF ENGINEERS


CRD C 548
Standard Specification for Jet-Fuel and Heat Resistant Preformed Polychloroprene Elastomeric Joint Seals for Rigid Pavements.

AMERICAN SOCIETY FOR TESTING AND MATERIALS (ASTM)


ASTM D 2628
Preformed Polychloroprene Elastomeric Joint Seals for Concrete Pavements


ASTM D 2835
Lubricant for Installation of Preformed Compression Seals in Concrete Pavements.

P-610  Structural Portland Cement Concrete 

Include a requirement that the Portland cement concrete also conform to requirements of ASTM C 94.  Include ASTM C 94 in the material requirement.

P-___  Taxiway Signs

Signs furnished for this project shall conform to Advisory Circular 150/5345-44F and the following additional requirements can be include at the Designer’s and owner’s option.


(a) Signs shall be sealed to prevent blowing rain, snow and dust from entering the sign under the conditions at the Airport where they will be installed.


(b) When replacement sign face panels are required to be furnished and installed in existing signs, the original sign manufacturer shall certify that the retrofit units meet or exceed the original specifications.


(c) Frangible couplings shall break along the designed line without sharp edges or protruding points. Floor flanges shall not break and anchor bolts shall not pull out before failure of the frangible coupling. The top of the signs shall not wobble or move more than one (1) percent of the overall height when pushed by hand.


(d) Signs shall have sections or panels which are removable for revamping and to allow for cleaning the complete interior of the sign. The removable portion shall total separate from the remainder of the sign.

(e) The sign manufacturer shall provide a five(5)year warranty for all electronic components, circuit boards and electrical devices in the sign, excluding lamps. This warranty shall include the replacement parts and delivery of them to the Airport at no cost to the Sponsor.


(f) All sign lamps shall be incandescent design and the same type. Approved lamps shall be manufactured by at least two sources and shall be readily available from commercial electrical supply dealers.


(g) Paint on the sign shall not Peel​


(h) Wiring shall be secured and protected from rubbing and chaffing.


(i) If lamp current or voltage adjustments are to be made, access shall be provided so the work can be done by one person without kneeling or lying down. Screw type adjustments shall include guides and barriers to prevent contact with any live components.


(j) The Contractor shall submit test reports, certified by a Registered Professional Engineer, stating the electrical characteristics of each sign and each complete wind cone assembly. The reports shall provide total volt-amperes, watts, power factor, lamp current and voltage for each brightness step (style 2, 4.8, 5.5, 6.6 amperes; style 5, 5.5 amperes).


(k) The total volt-ampere circuit load of the lights, signs and wind cones shall not exceed the capacity and capability of any constant current regulator. If the Contractor supplies equipment which exceeds the VA or KW capacity of the regulator, the regulator shall be replaced at no cost to the Sponsor. Space in the vault is limited, so regulator size is critical.

The table shown on the plans for total volt-ampere loads (including lamps, transformers, isolation transformers and series/multiple power supplies for wind cones) have been used in the circuit design. The sign load volt-amperes (VA) shall not exceed the values shown by more than 15 percent even if the regulator has excess capacity.

Note:  The designer should show the appropriate table on the plans.
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