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SPECIAL NOTICE TO BIDDERS
The Department hereby notifies bidders that information to assist in bid preparation is available from the Department of Transportation and Public Facilities, Anchorage office, located at 4111 Aviation Avenue.

1.
Publications.  The following are available from the Plans Room:

a.
Standard Specifications for Highway Construction, 2004 Edition ($25.00).

b.
Alaska Test Methods Manual (Lab & Field), 2010 Edition ($25.00). Available online at:

http://www.dot.state.ak.us/stwddes/desmaterials/mat_waqtc/pop_testman.shtml
c.
Alaska Storm Water Pollution Prevention Plan Guide, January 19, 2005.

d.
Quantity Computations

e.
Cross Sections 

f.
Geotechnical Report, Seward Highway: Dowling to Tudor Reconstruction, DOT&PF, AKSAS 50816, September, 2011
g.
Erosion, Sediment Control Plan (ESCP), Seward Highway, CH2M HILL, AKSAS 50816, September, 2011
2.
Materials Certification List (MCL).  The MCL provides the Engineer with the appropriate approving authority.  Contractor, submit certification for each material to the Engineer.  The MCL is included in Appendix C.  

3.
Environmental Documents.  The Department has approved an environmental document addressing concerns and environmental commitments.  This document is available for review in the Department Section of Preliminary Design and Environmental.  (907) 269-0542.

4.
Hiring Apprentices.  Administrative Order 226, issued July 24, 2005 establishes a 15% goal for hiring apprentices in certain job categories; on highway, airport, harbor, dam, tunnel, utility, or dredging projects awarded by the Alaska Department of Transportation and Public Facilities.  This Administrative Order will apply to projects advertised after September 1, 2005, where the project construction cost exceeds 2.5 million dollars.

For additional details, visit http://labor.state.ak.us//lss/forms/ApprenHireReq.pdf
5.
Disadvantaged Business Enterprise (DBE) Program.  Effective August 1, 2011, the Alaska Department of Transportation & Public Facilities returned to DBE Utilization Goals for projects funded with Federal Highway Administration (FHWA) funds for all Regions.  FHWA approved the return to DBE goals based on recommendations of the Department's completed Disparity Study and approval of a DBE Program waiver.

The Department received approval and implemented in 2010 a return to DBE Utilization Goals for Federal Aviation Administration (FAA) and Federal Transit Administration (FTA).

FHWA has approved the Department's request to return to DBE Utilization Goals for Central Region.  A waiver to exclude a DBE group from DBE goal setting because that group had achieved parity with other contractors was requested and approved by the US Secretary of Transportation.  This waiver request was based on the finding of the Department's completed Disparity Study.

Contractors must continue to report creditable DBE participation/payments on the Monthly Summary of Disadvantaged Business Enterprise Participation Form 25A336 for FHWA funded projects.  This will allow the Department to continue to accurately report DBE participation to the FHWA, FAA and FTA.

Any questions about this notice may be directed to Jon Dunham, Manager of the Civil Rights Office, (907) 269-0850, or email jon.dunham@alaska.gov
6.
How the US DOT Waiver for the DBE Program will be Implemented on Central Region Construction Projects. August 1, 2011, the Alaska Department of Transportation & Public Facilities returned to DBE Utilization Goals for projects with Federal Highway Administration (FHWA) funds for Central Region. FHWA approved the return to DBE goals based on recommendations of the Department’s completed Disparity Study and approval of a DBE Program Waiver. The DBE Program Waiver approved by USDOT addresses the issue identified in the Department’s Disparity Study which found that DBE firms that are owned by Non-Minority Women were participating on the Department’s construction contracts and subcontracts on an equal basis similar to other non-DBE contractors and non-DBE subcontractors for Central Region only.  

As a result, goals will be set using minority-owned DBEs only, and DBE project goals can only be met through the use of minority owned DBEs.  This Waiver does not affect DBE project goals for airports or transit projects anywhere in Alaska, and does not apply to professional service agreements or highway construction projects in Northern or Southeast Regions. 

The decision to continue or discontinue the use of the Waiver will be made on an annual basis in June.

Any questions about this notice may directed to Jon Dunham, Manager of the Civil Rights Office, (907) 269-0850, or email jon.dunham@alaska.gov
7. Prevailing Wage Requirements.  The Department of Labor and Workforce Development (DOLWD) proposed a revised regulatory definition of "on-site" in 8 AAC 30.910 to clarify the scope of activities covered by Alaska's Little Davis Bacon Act (AS 36.05.010 - AS 36.05.110).  for a copy of the revised definition of 8 AAC 30.910, go to:    http://labor.alaska.gov/lss/forms/400-revised-definition-of-on-site.pdf.
DOLWD will enforce the revised provisions on all projects with bid opening date on or after February 15, 2011.  Prospective bidders on projects with a bid opening date on or after February 15, 2011, must consider the impact of the revised regulation and bid accordingly.  DOLWD will not enforce the new "on-site" definition on projects with a bid opening date prior to February 15, 2011.

8.
Utilities.  

a.
Agreements and Dispositions.  Utility Agreements and dispositions are available for review at the office of the Utilities Engineer, (907) 269-0650.  Copies may be available, coordinate with the Utility Engineer.

b.
Utilities, and Erosion, Sediment and Pollution Control.  Utilities will be relocated by others concurrently with construction of this project.  The Contractor is responsible for the coordination with Other Contractors and for control of erosion, sediment and pollution including stabilization of areas disturbed during utility relocation, as described in Section 105-1.06.
The Contractor will identify, in their SWPPP, other work that is or will occur inside or adjacent to the project limits during the contract period.

9.
Asphalt Laydown Temperatures.  The Department may monitor laydown temperatures using a thermal imaging camera.  Unsatisfactory areas will be subject to additional testing and/or replacement at the Contractor’s expense as specified in Division 400.  

10.
High Visibility Clothing.  The Department requires all workers within the project limits to wear an outer visible surface or layer of high visibility color and retroreflectivity.  See subsection 643-3.11.

11.
Signals, Lighting Poles, Load Centers, Controller Assemblies:  The Plans and Specifications are revised for these items including, anchors to the foundations, foundations and conduit installation.  

12.
Section 670 Traffic Markings:  This section is recently revised including but not limited to submittal requirements and method of measurement.  
13.
Interim Completion Date.  The interim completion date for final paving and pavement markings is September 30, 2013.  Refer to Subsection 105-1.19 Interim Completion for further information. 
14.
Section 306 Asphalt Treated Base.  This Section is recently revised by replacement special provision.  The format is similar to Section 401 Hot Mix Asphalt and Surface Treatments.  Review for specific requirements including but not limited to a 0.5 multiplier applied to the Asphalt Treated Base Price Adjustment, 306-4.03, Evaluation of Materials For Acceptance.
15.
Section 641 Erosion, Sediment, and Pollution Control – SWPPP Requirements.  Amend a SWPPP approved under an expired CGP to meet the requirements of a new, replacement CGP.  Amendments are included in and paid for under Pay Item 641(1) Erosion, Sediment, and Pollution Control Administration.

The ADEC issued (May 19, 2011) an APDES Construction General Permit (CGP) for Discharges from Large and Small Construction Activities (effective July 1, 2011 through January 31, 2016) replacing the CGP, of same name, expiring on June 30, 2011.  Refer to the ADEC internet site, www.dec.alaska.gov:

ALASKA POLLUTANT DISCHARGE ELIMINATION SYSTEM

GENERAL PERMIT FOR DISCHARGES FROM LARGE AND SMALL CONSTRUCTION ACTIVITIES

16.
Section 644 Services To Be Furnished By The Contractor.  644-2.09 Image Documentation is new to Section 644.
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SECTION 101

DEFINITIONS AND TERMS

Standard Modifications

101-1.03 DEFINITIONS.  

PLANS.  Delete Text of PLANS and replace with:

The Department’s Contract drawings, profiles, typical cross sections, standard drawings, and supplemental drawings or reproductions showing the location, character, dimensions, and details of the work.

E32-012707

Add the following definition:

QUALIFIED PRODUCTS LIST.  A list of companies and products that the Department has found conforms to the SSHC.

E36-012707

Replace the definitions of SUBGRADE with the following:

SUBGRADE.  The soil or embankment upon which the pavement structure is constructed.

E22-010106

SECTION 102

BIDDING REQUIREMENTS AND CONDITIONS

Standard Modification

102-1.04 EXAMINATION OF PLANS, SPECIFICATIONS, SPECIAL PROVISIONS, AND WORK SITE.

Replace the second paragraph with the following:

The records of geotechnical investigations including boring logs, test results, geology data reports, soil reports, material site reports, and geotechnical reports included in a bid package or made accessible to bidders or Contractors, are for information purposes only.  These records are not part of the Contract.  These records indicate subsurface conditions only at specific locations and times, and only to the depths penetrated.  They do not necessarily reflect variations in soil, rock, or groundwater conditions that may exist between or outside such locations.  Actual conditions may differ from what is shown in the records.  Material Sources referenced in these records may not contain materials of sufficient quantity or quality to meet project requirements.  The accessibility of these records does not constitute approval, nor guarantee suitability of soils or sources, or the rights to use sources for this project, except as specifically provided in subsections 106-1.02.4.b Mandatory Sources and 106-1.02.4.c Designated Sources.  The records shall not substitute for independent investigation, interpretation, or judgment of the bidder or Contractor.  The Department is not responsible for any interpretation or conclusion drawn from its records by the bidder or Contractor.

Bidders and Contractors shall examine subsection 106-1.02 Material Sources for further information about material source development.

E23-010106

102-1.05 PREPARATION OF BID.  Modify the second sentence in the third paragraph, after:

“If a bidder is a corporation, the bid must be signed by a corporate officer,” add: or agent.

E18-063004

SECTION 103

AWARD AND EXECUTION OF CONTRACT

Standard Modifications

Delete Subsection 103-1.05 and replace with the following:
103-1.05 PERFORMANCE AND PAYMENT BONDS.  The successful bidder shall furnish all required Performance and Payment Bonds on forms provided by the Department for the sums specified in the Contract.  If no sum is specified, the successful bidder shall comply with AS 36.25.010.  The Surety on each bond may be any corporation or partnership authorized to do business in the state as an insurer under AS 21.09 or two individual sureties approved by the Contracting Officer.

If individual sureties are used, two individual sureties must each provide the Department with security assets located in Alaska equal to the penal amount of each bond.  Any costs incurred by the Contractor and the individual Surety are subsidiary and shall be borne by the Contractor or the individual Surety.  In no event will the Department be liable for these Costs.

Individual sureties shall provide security by one, or a combination, of the following methods:

1.
Escrow Account, with a federally insured financial institution, in the name of the Department.  Acceptable securities include, but are not limited to, cash, treasury notes, bearer instruments having a specific value, or money market certificates.

2.
Irrevocable letters of credit, with a financial institution approved by the Contracting Officer.

3.
Cashier’s or certified check, made payable to the State of Alaska issued by financial institutions approved by the Contracting Officer.

These bonds and security assets, as applicable, shall remain in effect for 12 months after the date of final payment or, if longer, until all obligations and liens under this Contract are satisfied, including, but not limited to, obligations under Subsection 107-1.19.

The Department may, in its discretion, notify the bonding company or Surety of any potential default or liability.

The Contractor shall substitute, within five working days, another bond or surety acceptable to the Department if an individual Surety or the Surety on any bond furnished in connection with the Contract:

1.
Becomes insolvent or is declared bankrupt;

2.
Loses its right to do business in any state affecting the work;

3.
Ceases to meet Contract requirements;

4.
Fails to furnish reports of financial condition upon request; or

5.
Otherwise becomes unacceptable to the Department.

When approved by the Contracting Officer, the Contractor may replace:

1.
An individual surety with a corporate surety; or

2.
Posted collateral with substitute collateral.

Failure to maintain the specified bonds or to provide substitute bonds when required under this section may be grounds for withholding contract payments until substitute bonding is obtained, and may, in the Department’s discretion, be grounds for declaring the Contractor in default.

E65-022309
Special Provisions
Add the following subsection:
103-1.11 ESCROW OF BID DOCUMENTATION.  Furnish a legible copy of the Bid documentation and an affidavit, as instructed in writing by the Contracting Officer.  Bid documentation consists of written documentation of quantity takeoffs, construction schedules on which the bid is based, cost estimates, rates of production and progress, assumptions, calculations, quotes from subcontractors and suppliers, and information used to prepare the Bid for this project.

Obtain and furnish the same level of bid documentation, for each subcontractor, supplier, or fabricator with a subcontract or agreement exceeding $200,000, regardless of tier.  Seal each entity’s documentation in separate envelopes, labeled with the entity’s name and address, submission date, and project name and number.  Include a cover letter or quote signed by a responsible party.

Meet the following requirements:

1.
Submitting Bid Documentation.  Place bid documentation in a sealed container clearly marked “Bid Documentation” and labeled with the bidder’s name and address, submission date, and project name and number.  Deliver the sealed container to the Department designated document depository for safekeeping.

2.
Affidavit.  Submit directly to the Contracting Officer a signed and certified affidavit attesting that

a.
the affiant has examined the bid documentation and that it includes all documents used to prepare the bid,

b.
the sealed container contains all bid documentation submitted,

c.
the escrow materials were relied on to prepare the bid, and 

d.
should a dispute arise, the Contractor’s rights to use bid preparation documentation other than those in escrow are waived.

3.
Access and Use of Escrow Documents. The bid documentation will remain in escrow, without access by either party, except as otherwise provided herein.  In the event the Contractor (1) provides notice of intent to claim, (2) a claim, (3) a contract change order, or (4) initiates contract related litigation, the Department may obtain copies of the bid documentation as provided herein.

Both parties will submit to the Depository and copy to each other a list of personnel that are authorized to access the escrow documents.  Use forms provided by the Depository.

Upon request, the Depository will set the time and place for access to escrow documents, will monitor the escrow documents review, and will arrange for a method of copying escrow documents.  Access to escrow documents shall require at least 5 days advance written notice so that the other party has the opportunity to witness the escrow review, examination, and use.  There is no requirement that both parties witness the escrow document review, but if one party is absent then the review must occur in the presence of a neutral third party observer to be designated by the Depository.

Notwithstanding paragraph five below, the Department will be allowed: to make copies of escrow documentation (whether hard copy, electronic, or otherwise); to use and review copies consultants directly involved in the subject dispute.

Distribution is not authorized except as related to resolution of a dispute.  The Department will be allowed to incorporate pertinent copies as supporting documentation in significant contract change orders, contractual disputes, and the settlement of disputed claims.

The Department is not liable for any Contractor costs associated with escrow review and use.

4.
Failure to Provide Bid Documentation.  Refusal or failure to provide bid documentation or affidavit renders the bid non-responsive.  Failure or refusal to provide subcontractor bid documentation will result in subcontract disapproval.

5.
Confidentiality of Bid Documentation.  Materials held in escrow are the Contractor’s property.  Except as otherwise provided herein, the escrow materials cannot be released without the Contractor’s approval.  

6.
Cost and Escrow Instruction.  The Department pays to store escrowed materials and instructs the depository regarding escrow.

7.
Payment.  Include within the overall Contract bid price costs to comply with this subsection.

8.
Return of Escrow Documentation.  The original escrow documents will be returned to the Contractor once litigation is concluded, outstanding claims are resolved, the Contractor has completed the Contract, and the Department receives an executed Contractor’s Release (Form 25D-117) with no exceptions listed.

ES11-010106

SECTION 104

SCOPE OF WORK

Standard Modifications

104-1.01 INTENT OF CONTRACT.  Add to the end of this subsection:

The Contractor is responsible for the means, methods, techniques, sequence, or procedures of construction, safety, quality control, and to perform or furnish the work in accordance with the Contract documents.

E58-072808

SECTION 105

CONTROL OF WORK
Standard Modifications

105-1.02 PLANS AND WORKING DRAWINGS.  In the third paragraph delete:

"(24"x36")" and replace with: (22"x34")

105-1.03 CONFORMITY WITH PLANS AND SPECIFICATIONS.  In the first sentence of the first paragraph after:

"Work performed and materials furnished shall conform to the Plans and Specifications" add:  and approved Working Drawings.
In the first sentence of the second paragraph after: "All work or material not conforming to the Plans and Specifications" add: and approved Working Drawings,

E33-012707

Special Provisions

105-1.06 UTILITIES.  Add the following:

Request locates from the utilities having facilities in the area.  Use the Alaska Digline, Inc. Locate Call Center for the following utilities.

	ALASKA DIGLINE, INC.

	Locate Call Centers:

Anchorage
278-3121

Statewide
(800) 478-3121

	Call Centers will notify the following:

Alaska Communications Systems (ACS)

Anchorage Water & Wastewater Utility (AWWU)

Chugach Electric Association (CEA)

ENSTAR Natural Gas (ENS)

Municipality of Anchorage Signal & Street Maint.

Municipal Light & Power (ML&P)

State of AK, DOT/PF Anchorage Street Lights (DOT)




Call the following utilities and agencies directly:

Contact the Central Region Maintenance & Operations Office at (907) 269-0760 to obtain the appropriate District Superintendent's phone number for this project.

Utilities Relocated by Others.

Utilities will be relocated by others concurrently with construction of this project.  The Contractor will give the Utility, through the Engineer, 15 calendar days advance written notice regarding the dates when the utility owner is required to begin and end operations.  For utilities being relocated, the Contractor will:

1.
Include utility work on the Construction Phasing Plan and Progress Schedule.

2.
Provide erosion, sediment, and pollution control including the stabilization of areas disturbed during utility work.  Identify all utility companies performing ground-disturbing activity in the Storm Water pollution Prevention Plan (SWPPP).  Refer to Section 641 for further information.

3.
Clear and grub.  Payment will be made under Section 201, Clearing and Grubbing.

4.
Provide traffic control and flagging.  Payment will be made under Section 643, Traffic Maintenance.

5
Provide Right-of-Way and/or Construction Surveying before utility relocation.  Include:

(
Control for utility relocation - either ROW or Centerline staking with Station information,

(
Slope staking,

(
Proposed utility facilities and appurtenances.

Payment will be made as follows:

a.
Subsidiary to Pay Item 642(1) Construction Surveying, if the Contractor is required to provide the surveying as part of the Contract and/or,

b.
Under Pay Item 642(3) Three Person Survey Party, if the Construction or Right of Way staking required by the utility is either in advance of the 2 week work plan, or not required by the Contract.

The utility shall give the Contractor, through the Engineer, 15 calendar days advance written notice for required staking.

6.
Remove and replace pavement.  Payment will be made under Section 202, Removal of Structures and Obstructions; Section 401, Hot Mix Asphalt and Surface Treatments; Section 408, Hot Mix Asphalt and Surface Treatments, Type V; and according to project typical section.  

7.
Remove and replace sidewalk and curb and gutter.  Payment will be made under Section 202, Removal of Structures and Obstructions, Section 608, Sidewalks, and Section 609, Curbing.  
8.
Provide bedding and backfill material, in accordance with Section 204, Structure Excavation for Conduits and Minor Structures, and the project typical sections. 

Work done by utility owner(s) is as follows:
ALL UTILITY COMPANIES:  Additional time over that shown in the following descriptions of work may be required if contaminated soils are encountered by the utilities during their relocation work. If contaminated soils are encountered, the utility will stop work and notify the Engineer so that the Engineer and Contractor can deal with the contaminated material.
CHUGACH ELECTRIC ASSOCIATION (CEA): CEA has existing underground primary circuits crossing the Seward Highway (Mainline/ML) corridor. These facilities are located in ducts and may need to be lowered in place depending on depth of burial with respect to construction activities including, but not limited to, excavation and guardrail installation. Determine the location of these facilities using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with CEA so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow CEA time to coordinate inspection of your protection measures. If lowering of facilities in place or other relocation work is required, allow CEA time to perform this relocation work at these locations:
1)
Mainline (ML) Station (Sta.) 479+67, 193’ Lt. to Sta. 478+87, 195’ Rt. Underground electric crossing between switch cabinets: three-phase, four-wire primary conductor. CEA will require one (1) Calendar day for each phase of construction activity requiring them to lower facilities in place, if required.
2)
ML Sta. 517+85, 292’ Lt. to Sta. 517+36, 292’ Rt.  Underground electric crossing: three-phase, four-wire primary conductor. CEA will require one (1) Calendar day for each phase of construction activity requiring them to lower facilities in place, if required.
3)
Load Center (LC) A, Homer Sta. 6624+72, 61’ Lt.:
CEA will tap into an existing transformer on an existing pole (pole #) near the overhead crossing of International Airport Road to provide service to LC A. An additional secondary riser will be installed on this pole (pole #). CEA will trench secondary cable in conduit from the pole to the load center and will provide a meter for the load center.  CEA will require one (1) Calendar day to complete this work.
14)
LC B, ML Sta. 518+98, 501’ Lt.:
CEA will tap into an existing transformer on an existing pole (pole #) south of Tudor Road to provide service to LC B. An additional secondary riser will be installed on this pole (pole #). CEA will trench secondary cable in conduit from the pole to the load center and will provide a meter for the load center.  CEA will require one (1) Calendar day to complete this work.
15)
LC C, Brayton Sta. 5228+96, 21’ Rt.:
CEA will tap into an existing pad mount transformer (PM 7150A) located east of Bancroft Street in Bancroft Subdivision to provide service to LC C. CEA will trench secondary cable from the PM to the north edge of Rakof Avenue; then will cross Rakof Avenue in conduit to the load centers. CEA will provide a meter for the load center CEA will require one (1) Calendar day to complete this work.       
The CEA contact is Mike Tullius at (907) 762-4610.  
GENERAL COMMUNICATIONS, INC. (GCI): GCI has existing buried fiber optic cable crossing the Seward Highway (ML) corridor south of 56th Avenue. This 60-count fiber may require protection or lowering in place where in conflict with excavation. Determine the location of these facilities using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with GCI so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow GCI time to coordinate inspection of your protection measures. If lowering of facilities in place or other relocation work is required, allow GCI time to perform this relocation work. GCI will be relocating facilities as required for this crossing:
1)
The 60 count fiber optic cable crossing the ML at approximately Sta. 478+83, and a vault located on the west end of this crossing, are scheduled for relocation and/or adjustment. The vault will be adjusted and/or relocated away from the widened south radius of the intersection of 56th Avenue with Homer Drive. The existing vault location occurs within the proposed curb and gutter of the radius. Room within the radius foreslope should accommodate relocation. Approximately 100 feet of trenching and installation of 1.25-inch split duct is proposed in conjunction with the vault relocation work.  GCI will require two (2) Calendar days to complete this work. Allow GCI additional time if additional relocation work is identified through your locate process.
The GCI contact is Joe Whittaker at (907) 229-9176.
ENSTAR NATURAL GAS COMPANY (ENSTAR): ENSTAR has two gas pipeline crossings of the Seward Highway; a crossing of E. 56th Avenue; and a crossing of proposed Campbell Creek trail east of the highway. They also have a casing within the Mainline (ML) embankment south of Tudor Road. An abandoned 12-inch transmission pipe crosses the corridor at Sta. 491+89. The Contractor may remove this pipe if it interferes with construction. ENSTAR relocation work will be conducted within the Seward Highway project limits and will need to be coordinated with the Contractor’s work. 
1)
The existing 4” plastic gas main crossing near ML Sta. 468+28 may be in conflict with excavation. Determine the depth/location of this directionally drilled facility using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with ENSTAR so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow ENSTAR time to coordinate inspection of your protection measures. If lowering of facilities in place or other relocation work is required, prepare the work area for ENSTAR by trenching to the required depth. Allow ENSTAR one (1) Calendar day per phase of construction activity to complete this work if they need to relocate this main.
2)
The existing 2-inch plastic pipe crossing E. 56th Avenue needs to be extended north through the proposed widened approach radius. ENSTAR will extend this line approximately 20 feet to the toe of slope. ENSTAR will require one (1) Calendar day to complete this work.
3)
The existing 8” casing crossing the Mainline near Sta. 517+87 is located within an area where guardrail and retaining walls are proposed. A minimum separation of 1 foot both vertically and horizontally must be maintained from wall components, guardrail posts, or other structures. The Contractor may relocate the casing by lowering in place if required. If this is required, coordinate means and methods with ENSTAR. 
4)
The existing 2” steel gas main crossing near ML Sta. 519+60 is located within excavation limits and where guardrail and retaining walls are proposed. ENSTAR will relocate the line further north using directional drilling and casing within the Mainline and by trenching on each side to tie into the existing pipe. ENSTAR will require five (5) Calendar days to complete this work.
5)
The existing 3” plastic gas main crossing the Campbell Creek Trail alignment south of Rakof Avenue is located within proposed excavation limits and will need to be lowered in place if sufficient slack is available. If not, new 4” plastic pipe will be cut in and this work may extend such that a creek bore is required to avoid wetlands. ENSTAR will require one (1) Calendar day to lower pipe in place. If 4” pipe needs to be cut in ENSTAR will required two (2) Calendar days to complete their work.
The ENSTAR contact is Steve Cooper at (907) 264-3712.
ALASKA COMMUNICATIONS (ACS): Conflicts exist with ACS lines within the project limits. ACS will be relocating telecommunications facilities.
1)
ACS has a 600 pair underground (UG) cable within excavation limits and a vault located within fill slope limits between ML Sta. 469+31, 161’ Lt. and Sta. 470+60, 112’ Lt. ACS will relocate the vault and associated cable. ACS will require three (3) Calendar days to complete this work.

2)
ACS has a 600 pair UG cable within excavation limits for Homer Drive and crossing a bridge that will be removed from International Airport Road north to approximately Homer Sta. 4410+50.  ACS will relocate this cable to an easement located one property west of the corridor and will tie into existing cable at International Airport Road. ACS will require five (5) Calendar days to complete this work.

3)
ACS has an 1800 pair UG cable along the south side of Rakof Avenue near the proposed location of a noise barrier wall.  The wall construction will require excavation for foundation work. Determine the location of this cable using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with ACS so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow ACS time to coordinate inspection of your protection measures. If relocation of facilities is required, allow ACS time to shift their cable north of the wall foundation. Coordinate trenching for this work. ACS will require one (1) Calendar day to complete relocation work, if required.

4)
ASC has a 2400 pair UG cable with three 4-inch PVC ducts crossing the corridor near ML Sta. 512+50. This crossing is located within excavation limits and will need to be lowered in place. The west end of the crossing and a related pedestal need to be extended/relocated outside of the proposed pathway.  Determine the location of this cable using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with ACS so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow ACS time to coordinate inspection of your protection measures. If relocation of facilities is required, allow ACS time to lower the facilities in place. ACS will require one (1) calendar day for each phase of construction to complete relocation, as required. 

5)
ACS has a 600 pair cable and 2400 pair cable extending north along the western pathway from the crossing near ML Sta. 512+50 to Tudor Road. Relocation will be required from the crossing to approximately Homer Sta. 4410+50. (The 600 pair cable relocation is part of the work described in paragraph 2.) ACS will require one (1) Calendar day to complete this work.
The ACS contact is Tom Jordan at (907) 564-1811
MUNICIPAL LIGHT & POWER (ML&P): ML&P has existing underground primary circuits crossing the northern ramps of the Seward Highway/Tudor Road Interchange and paralleling the western edge of the corridor from Tudor Road north. These facilities are direct buried. Facilities crossing the northbound ramp are close to the beginning of construction work for the ramp. Facilities located near Mainline (ML) Sta. 525+99, 187’ Lt. are located near proposed storm drain work. Determine the location of these facilities using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with ML&P so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow ML&P time to coordinate inspection of your protection measures. If lowering of facilities in place or other relocation work is required, allow ML&P time to perform this relocation work at these locations:
1)
Mainline (ML) Station (Sta.) 525+99, 187’ Lt. Underground three-phase primary electric cables crossing proposed storm drain work area.  ML&P will require one (1) Calendar day to lower facilities in place, if required.
2)
Load Center (LC) D, ML Sta. 527+12, 142’ Lt.:
ML&P will tap into an existing switch cabinet outside the Right-of-Way and will trench to the LC location. They will install a padmount transformer next to the LC to provide service to LC D.  ML&P will trench secondary cable in conduit from the padmount to the load center and will provide a meter for the load center.  ML&P will require one (1) Calendar day to complete this work.
The ML&P contact is Keven Fleming (for load centers) at (907) 263-5212.
Anchorage Water and Wastewater Utility (AWWU): AWWU has existing water and sewer mains within the project corridor. A 20-inch main crosses the corridor under Tudor Road near ML Sta. 518+63. This crossing is located where soil nail-type retaining walls are proposed for the Tudor Road overpass abutments. In addition, AWWU requires a minimum three (3) foot of cover. Determine the location of this main using a vacuum truck and air knife before proceeding with construction activities that could result in conflict. Coordinate these locates with AWWU so they can provide an inspector for the location work. If conflicts are identified that can be worked around by protecting facilities during construction, allow AWWU time to coordinate inspection of your protection measures. If relocation of facilities is required, allow AWWU time to design this relocation work and allow the Engineer time to coordinate a change order for the location work. AWWU will require thirty (30) Calendar days to complete a relocation design for Contractor construction. 
AWWU has existing sewer mains within the project corridor. A 48-inch sewer main cross the Mainline (ML) south of Campbell Creek from approximately ML Sta. 498+16, 132’ Rt. to Sta. 498+15, 166’ Lt., with sanitary sewer manholes (SSMH) located on each end.  This main and SSMHs occur within the limits of new bridge embankment and retaining walls. A 16-inch sewer main parallels the eastern edge of the corridor (west of Becharof Street) from Tudor Road south and across Campbell Creek. SSMHs along this main occur close to proposed retaining/noise walls. A 10-inch main enters the project corridor north of Dowling Road within Ramp D-1. A SSMH located near the beginning of ramp improvements may require adjustment to final grade. Coordinate with AWWU for the following work:
1)
48-inch reinforced concrete cylinder (RCC) pipe crossing retaining wall alignment east of the SSMH located near ML Sta. 498+15, 166’ Lt.: Span pipe using soldier pile wall for the retaining wall crossing of the RCC pipe. Protect SSMH during construction activities in the area, including vibrations from bridge and wall construction work. Coordinate with AWWU so they can provide an inspector for work around this pipe and manhole.
2)
16-inch ductile iron (DI) pipe with SSMHs located near ML Sta. 500+68, 124’ Rt. and Sta. 502+94, 120’ Rt.: Span the SSMH located near ML Sta 502+94, 120’ Rt. using pile or other foundation type for the wall adjacent to this manhole. Protect both SSMHs during construction activities in this area. Coordinate with AWWU so they can provide an inspector for work around these manholes.
The AWWU contact is Joe Sanks at (907) 564-2717.

MUNICIPALITY OF ANCHORAGE, SIGNAL MAINTENANCE SHOP (MOA): MOA has responsibility for signal timing and interconnect throughout the Municipality. Facilities for the Tudor Road Interchange ramp signals and for the 36th Avenue signals at the Seward Highway occur within the corridor. Coordinate with MOA for work involving their interconnect cables.
The MOA contact is Mike Sickler at (907) 343-8417.
105-1.07 COOPERATION BETWEEN CONTRACTORS.  Add the following:

The following state owned projects may be under construction concurrently with this project.

	Project Name:
	Project No.:

	West Dowling Extension
	50898

	Gambell St. Pole Relocation
	58700


Coordinate traffic control, construction, and material hauling operations with the prime contractor of the above projects to minimize impact on the traveling public, and to minimize conflicts with the work being performed under the other contracts.

CR1051-110309

Standard Modification

105-1.13 MAINTENANCE DURING CONSTRUCTION.  Add the following at the end of this subsection:

Costs of maintenance work during construction and before the project is accepted as substantially complete shall be subsidiary to the prices bid on the various Contract items, and the Contractor will not be paid an additional amount for such work.

If in the Engineer's opinion, the Contractor at any time fails to provide adequate maintenance, the Engineer will notify the Contractor of such noncompliance.  The notification will specify the areas or structures for which there is inadequate maintenance, the corrective maintenance required, and the time allowed to complete corrective maintenance.  If the Contractor fails to take corrective action within the specified time, the Engineer may:

1.
Suspend the work until corrective maintenance is completed;
2.
Assess a traffic price adjustment against the Contract Amount when an adjustment rate is specified in the Contract; and 
3.
Employ others for corrective maintenance and deduct the cost from the Contract amount.

E33-012707

105-1.15 PROJECT COMPLETION.  In the second paragraph, second sentence, delete:
“Subsection 621-3.04” and replace with:  Subsection 618-3.06 and 621-3.04.
In the third paragraph, first sentence, delete:

“Subsection 621-3.04” and replace with:  Subsection 618-3.06 and 621-3.04.

E59-072808

105-1.16 FINAL ACCEPTANCE AND RECORD RETENTION.  Modify the first paragraph, Item 4. after: 

“DOLWD” add: and State Department of Revenue.

E19-063004

Special Provisions

105-1.17 CLAIMS FOR ADJUSTMENT AND DISPUTES.  Add the following:

Appeals to the superior court under AS 36.30.685 must be filed in the Third Judicial District.

CR93-032101

Standard Modification

Add the following Subsection 105-1.18:

105-1.18 RESERVED FOR WARRANTIES.
E33-012707

Special Provision
Add the following Subsection 105-1.19:
105-1.19 INTERIM COMPLETION.  This project includes one interim completion phase.

Interim Completion Phase:
Date:
30 September, 2013
Work:
Complete bridges, retaining walls, drainage improvements, detector loop installation, curb and gutter work, sidewalks, curb ramp installation, pathways, conduit crossings, lighting improvements, final lift of hot mix asphalt and pavement markings on all roadways by the interim completion date.

Final Completion Phase:

Date:
See the Invitation for Bids for the final completion date.

Work:
Complete all remaining work.
CR1052-020911
SECTION 106

CONTROL OF MATERIAL

Standard Modifications

106-1.01 SOURCE OF SUPPLY AND QUALITY REQUIREMENTS.  In fifth paragraph, in two places remove the text. “Approved Products List” and replace with:  Qualified Products List
E36-012707

Special Provision

Add the following:

Buy America Provision.  Comply with the requirements of 23 CFR 635.410, Buy America Requirements, and submit a completed Material Origin Certificate, Form 25D-60, before award of the Contract.

Steel and iron products, which are incorporated into the work, shall be manufactured in the United States except that minor amounts of steel and iron products of foreign manufacture may be used, provided the aggregate cost of such does not exceed one tenth of one percent (0.001) of the total contract amount, or $2500, whichever is greater.  For the purposes of this paragraph, the cost is the value of the products as they are delivered to the Project including freight.

“Manufactured in the United States” means that all manufacturing processes starting with the initial mixing and melting through the final shaping, welding, and coating process must be undertaken in the United States.  The definition of “manufacturing process” is smelting or any subsequent process that alters the material’s physical form, shape, or chemical composition.  These processes include rolling, extruding, machining, bending, grinding, drilling, etc.  The application of coatings, such as epoxy coating, galvanizing, painting, or any other coating that protects or enhances the value of steel or iron materials shall also be considered a manufacturing process subject to the “Buy America Requirements.”

Buy America does not apply to raw materials (iron ore), scrap pig iron, and processed, pelletized, and reduced iron ore.  It also does not apply to temporary steel items (e.g., temporary sheet piling, temporary bridges, steel scaffolding, and falsework).  Further, it does not apply to materials that remain in place at the Contractor’s convenience (e.g., sheet pilings, and forms).

The North American Free Trade Agreement (NAFTA) does not apply to the Buy America requirement.  There is a specific exemption within NAFTA (article 1001) for grant programs such as the Federal-aid highway program.

When steel and iron products manufactured in the United States are shipped to a foreign country where non-steel or iron products are installed on or in them (e.g., electronic components in a steel cabinet), the steel and iron is considered to meet the requirements of this subsection.

Take whatever steps are necessary to ensure that manufacturing processes for each covered product comply with this provision.  Non-conforming products shall be replaced at no expense to the State.  Failure to comply may also subject the Contractor to default and/or debarment.  False statements may result in criminal penalties prescribed under Title 18 US Code Section 1001 and 1020.

CR13-020705

Standard Modification

106-1.02 MATERIAL SOURCES.

1.
a.
General.  Within Item a. delete text and replace with:  Utilize Useable Excavation according to Subsection 104-1.04 before using material sources listed in subsection 106-1.02.4.  When there is insufficient Useable Excavation, furnish additional required materials from sources of the Contractor’s choice, except that the Contractor shall use a mandatory source when identified in the Contract.

4.
Type of Sources.  Replace the first paragraph with the following:

The Contractor shall utilize Useable Excavation according to subsection 104-1.04 before using material sources listed in this subsection.  When there is insufficient Useable Excavation, the Contractor shall furnish additional required materials from sources of the Contractor’s choice, except that the Contractor shall use a mandatory source when identified in the Contract.

When there is insufficient Useable Excavation, the Contractor shall supply additional required material from the following sources:

d.
Available Sources.  Replace the second paragraph with the following:

When the Department furnishes copies of existing boring logs, test results, or other data in its possession concerning Available Sources, the Contractor is responsible for determining the accuracy and completeness of this data, for assumptions the Contractor makes based on this data, and for exploring Available Sources to the Contractor’s satisfaction.

e.
Excluded Material Sources.  Replace the paragraph with the following:

Some material sources may not be considered acceptable regardless of location or ownership.  The bid documents may identify some material sources excluded from use.  The Department reserves the right to exclude a material source or any portion of a material source, at any time after Contract Award that is determined by material testing to be unsuitable for use on the Project.

E24-010106

Add new Subsection 106-1.08:

106-1.08 SUBMITTAL PROCEDURE.  The Contractor shall complete a Submittal Register, and shall submit to the Engineer on forms provided by the Department.  The intent of the Submittal Register is to provide a blueprint for the smooth flow of specified Project document.  The Contractor shall fill it out sequentially by bid Item and allow at least three spaces between bid items.  The Submittal Register shall list working drawings, schedules of work, and other items required to be submitted to the Department by the Contractor including but not limited to Progress Schedule, anticipated dates of material procurement, Construction Phasing Plan, Utility Progress Schedule, Blasting Plan, Mining Plan, annual EEO reports, DBE payment documentation, and subcontracts.

The Contractor shall submit materials (product) information to the Engineer for review, as required by the Materials Certification List and the Contract.

The number of copies required for submittals may be included in the specifications for individual bid items.  If the number of copies of a submittal is not otherwise specified, three copies shall be required.  On each sheet submitted to the Department, including working drawings, catalog cuts, manufacturer’s certifications, etc., space shall be provided for Contractor and Department review stamps.

Each copy of each submittal shall include a Submittal Summary sheet.  The Contractor may use forms provided by the Department of a similar form of the Contractor’s choice as approved by the Department.  The Contractor shall sign submittals and submit them to the Engineer.  The Department will review submittals within 30 days after they are received.  The Department will return submittals to the Contractor as either: approved, conditionally approved with the conditions listed, or rejected with the reasons listed.  The Contractor may resubmit a rejected submittal to the Engineer with more information or corrections.  The Department will review resubmittals within 30 days after they are received.

The Contractor shall not order material or use working drawings that have not been approved by the Department.  The Contractor shall be responsible for timely submittals.  Failure by the Department to review submittals within the time given may be the basis for a request for extension of Contract time but not for additional compensation.

Payment for a specific Contract Item will not be made until the Department has received the Submittal Register for all items and approved all required submittals for that specific Contract Item.

When material invoices, freight bills, and mill certificates are submitted, they shall provide sufficient information for the Engineer to identify the date, company, and location of invoice (bill, certificate); Project name and number where material will be incorporated, manufacturer, product number, quantity, and cost.

Add the following Subsection 106-1.09:

106-1.09 RESERVED.

E34-012707

SECTION 107

LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC

Special Provisions

107-1.02 PERMITS, LICENSES, AND TAXES.  Add the following:

Obtain a written statement from the State Historic Preservation Officer stating that material disposal, extraction, stockpiling, or staging, on or off project site, is not expected to impact cultural resources.  The State Historic Preservation Officer is with the Department of Natural Resources in Anchorage, and may be contacted at (907) 269-8715.  If cultural resources are discovered during construction activities, stop work at that site and notify the Engineer.

Provide a wetland specialist able to conduct wetlands determinations and delineations according to the Corps of Engineers 1987 Wetland Delineation Manual, and the Regional Supplement to the Corps of Engineers Wetland Delineations Manual (Alaska Region, Version 2.0, September 2007).  The wetland specialist shall conduct the determination and delineations of sites outside the project limits or not previously permitted, affected by the Contractor's operations.  These delineations will be subject to Corps of Engineers approval.
Provide the Engineer a copy of permits or clearances received before using sites outside the project limits.  Additionally, provide the Engineer a written statement that permits or clearances have been obtained.  Also, provide a written statement to the Engineer listing agencies or offices contacted that responded that no additional action is required.

Add the following:

The Department has received the following permits on the Contractor’s behalf:

1. U.S. Army Corps of Engineers Section 404 Wetlands Fill Permit
2. Alaska Department of Fish and Game, Title 16 Fish Habitat
3.
Alaska Department of Natural Resources, Office of Project Management and Permitting Alaska Coastal Management Program Consistency Determination
4.
Municipality of Anchorage Flood Hazard Permit

Provide information to comply with the Alaska Department of Environmental Conservation (ADEC) Alaska Pollutant Discharge Elimination System (APDES) General Permit for Alaska to discharge storm water from the construction site.  Refer to Section 641, Erosion, Sediment, and Pollution Control for requirements for this permit.

A Municipality of Anchorage (MOA) Right-of-Way Use permit will be required.  The Municipality will require a copy of the approved Traffic Control Plan and a copy of the Notice to Proceed from the Contractor.

CR7-020810
A MOA Noise Permit will be required. The noise permit shall restrict nighttime pile driving. The MOA will require the noise permit application to be submitted 20 days prior to commencement of construction.

Standard Modifications

107-1.05 FEDERAL AID PROVISIONS.  Add the following after paragraph two:

Form 25D-55H Required Contract Provisions for Federal-Aid (FHWA) Construction Contracts.  The FHWA no longer requires the Contractor to fill out FHWA Form 47, Statement of Materials and Labor Used By Contractors on Highway Construction Involving Federal Funds.  Section VI Records of Materials, Supplies, and Labor of Form 25D-55H is no longer applicable to highway construction contracts.

Title VI Requirements.  During the performance of this Contract, the Contractor, for itself, its assignees, and successors in interest (hereinafter referred to as the "Contractor") agrees as follows:

(1)
Compliance with Regulations:  The Contractor shall comply with the Regulation relative to nondiscrimination in Federally-assisted programs of the Department of Transportation (hereinafter, "DOT") title 49, Code of Federal Regulations, Part 21, and the Federal Highway Administration (hereinafter "FHWA") Title 23, Code of Federal Regulations, Part 200 as they may be amended from time to time, (hereinafter referred to as the Regulations), which are herein incorporated by reference and made a part of this Contract.

(2)
Nondiscrimination:  The Contractor, with regard to the work performed by it during the contract, shall not discriminate on the grounds of race, color, or national origin, sex, age, and disability/handicap in the selection and retention of subcontractors, including procurements of materials and leases of equipment.  The Contractor shall not participate either directly or indirectly in the discrimination prohibited by 49 CFR, Section 21.5 of the regulations, including employment practices when the Contract covers a program set forth in Appendix B of the Regulations.

(3)
Solicitation for Subcontractors, Including Procurements of Materials and Equipment:  In all solicitations either by competitive bidding or negotiation made by the Contractor for work to be performed under a subcontract, including procurements of materials or leases of equipment, each potential subcontractor or supplier shall be notified by the Contractor of the Contractor's obligations under this Contract and the Regulations relative to nondiscrimination on the grounds of race, color, or national origin, sex, age, and disability/handicap.

(4)
Information and Reports:  The Contractor shall provide all information and reports required by the Regulations or directives issued pursuant thereto, and shall permit access to its books, records, accounts, other sources of information, and its facilities as may be determined by the DOT&PF or the FHWA to be pertinent to ascertain compliance with such Regulations, orders and instructions.  Where any information required of a Contractor is in the exclusive possession of another who fails or refuses to furnish this information the Contractor shall so certify to the DOT&PF, or the FHWA as appropriate, and shall set forth what efforts it has made to obtain the information.

(5)
Sanctions for Noncompliance:  In the event of the Contractor's noncompliance with the nondiscrimination provisions of this Contract, the DOT&PF shall impose such contract sanctions as it or the FHWA may determine to be appropriate, including, but not limited to:

(a)
Withholding of payments to the Contractor under the Contract until the Contractor complies, and/or

(b)
Cancellation, termination, or suspension of the Contract, in whole or in part.
(6)
Incorporation of Provisions:  The Contractor shall include the provisions of paragraphs (1) through (6) in every subcontract, including procurements of materials and leases of equipment, unless exempt by the Regulations, or directives issued pursuant thereto.

The Contractor shall take such action with respect to any subcontract or procurement as the DOT&PF or the FHWA may direct as a means of enforcing such provisions including sanctions for non-compliance:  Provided, however, that in the event a Contractor becomes involved in, or is threatened with, litigation with a subcontractor or supplier as a result of such direction, the Contractor may request the DOT&PF to enter into such litigation to protect the interests of the DOT&PF, and, in addition, the Contractor may request the United states to enter into such litigation to protect the interests of the United States.

E67-101509
Special Provision

107-1.07 ARCHAEOLOGICAL OR HISTORICAL DISCOVERIES.  Change the first sentence to the following:
When operations encounters historic or prehistoric artifacts, burials, remains of dwelling sites, paleontological remains, (shell heaps, land or sea mammal bones or tusks, or other items of historical significance), cease operations immediately and notify the Engineer.

CR7-020810
Standard Modification

107-1.11 PROTECTION AND RESTORATION OF PROPERTY AND LANDSCAPE.
Add the following paragraphs:

7.
Restoring Areas.  Areas used by the Contractor, including haul routes, shall be restored to their original condition after the Contractor’s operations are completed.  The original condition of an area shall be determined as follows:  

Before beginning operations, the Engineer and the Contractor shall inspect each area and haul route that will be used by the Contractor and take photographs to document their condition.  After construction operations are completed, the condition of each area and haul route will be compared to the earlier photographs.  Before demobilization, the Contractor shall repair damages attributed to its operations.  The Contractor agrees that costs associated with repairs shall be subsidiary to other items of work and will not be paid for directly.

8.
Material Disposal Sites.  Offsite disposal areas may be at locations of the Contractor’s choice, provided the Contractor obtains from the owner of such land written permission for such dumping and a waiver of all claims against the State for any damage to such land which may result there from, together with permits required by law for such dumping.  A copy of permission, waiver of claims, and permits shall be filed with the Engineer before beginning work on private property.  The Contractor’s selected disposal sites shall also be inspected and approved by the Engineer before use of the sites.

E35-012707

Special Provisions

Add the following:

If water is required for a construction purpose from a nonmunicipal water source, obtain a Temporary Water Use Permit from the Water Resource Manager, and provide a copy to the Engineer. The Water Resource Manager is with the Department of Natural Resources in Anchorage and may be contacted at (907) 269-8645.

CR7-020810
Add the following subsection:

107-1.21 FEDERAL AFFIRMATIVE ACTION.  The Federal Equal Employment Opportunity Disadvantaged Business Enterprise and On-the-Job Training affirmative action program requirements that are applicable to this Contract are contained in the project Special Provisions and Contract Forms, and may include:

Disadvantaged Business Enterprise (DBE) Program
Section 120

Training Program
Section 645

Federal EEO Bid Conditions
Form 25A 301

EEO-1 Certification
Form 25A 304

ADOT&PF Training Program Request
Form 25A 310

Training Utilization Report
Form 25A 311

Contact Report
Form 25A 321A

DBE Subcontractable Items
Form 25A 324

DBE Utilization Report
Form 25A 325C

Summary of Good Faith Effort Documentation
Form 25A 332A

Required Contract Provisions, Federal-Aid Contracts
Form 25D 55

In addition to the sanctions provided in the above references, non-compliance with these requirements is grounds for withholding of progress payments.

S80-012202

SECTION 108

PROSECUTION AND PROGRESS

Special Provision

108-1.01 SUBLETTING OF CONTRACT. Delete paragraph four and replace with the following:

Submit the Contractor Self Certification for Subcontractors and Lower Tier Subcontractors, Form 25D-042, before the Contractor or a subcontractor sublets any portion of the Contract.  The certification will be accepted by the Department in lieu of written approval of subcontracts.  The Department maintains the authority to review subcontracts, require prior written approval of subcontracts, and to deny permission to sublet work. The Department may penalize the Contractor for false statements or omissions made in connection with Form 25D-042.

1.
The Contractor shall ensure the following for each subcontract (agreement):

a.
The Department is furnished with one completed Contractor Self certification, Form   25D-042, and two copies of the subcontract signed by both parties and including item descriptions and prices of subcontracted work before the subcontracted work begins;

b.
The subcontractors have submitted a Bidder Registration; Form 25D-6;

c.
The required prompt payment provisions of AS 36.90.210, as well as other items listed in Form 25D-042, are included in the subcontracts;

d.
The subcontractors pay current prevailing rate of wages according to subsection 107-1.04 and file certified payrolls with the Engineer and DOLWD for work performed on the project; and

e.
Upon receipt of a request for more information regarding subcontracts, the requested information is provided to the Department within 5 calendar days.

CR57-010208

108-1.03 PROSECUTION AND PROGRESS.  Delete the last sentence of the first paragraph and substitute the following:

Submit the following at the Preconstruction Conference:

Delete the last sentence of the first paragraph in No. 1.  A progress schedule, and substitute the following:

1.
A Critical Path Method (CPM) Schedule is required, in a format acceptable to the Engineer, showing the order the work will be carried out and the contemplated dates the Contractor and subcontractors will start and finish each of the salient features of the work, including scheduled periods of shutdown.  Indicate anticipated periods of multiple shift work in the CPM Schedule.  Revise to the proposed CPM Schedule promptly.  Promptly submit a revised CPM Schedule if there are substantial changes to the schedule, or upon request of the Engineer.

CR261-121302

108-1.07 FAILURE TO COMPLETE ON TIME.  Delete the first sentence of the first paragraph and substitute the following:

For each calendar day that the work remains incomplete after the expiration of the contract time or the interim completion dates as set forth in Subsection 105-1.19 Interim Completion, the liquidated damages per day given in the table below shall be deducted from any monies due the Contractor.

Delete Table 108-1 and replace with:

TABLE 108-1

DAILY CHARGE FOR LIQUIDATED DAMAGES

FOR EACH CALENDAR DAY OF DELAY
	Completion Date
	Daily Charge

	September 30, 2013
	$2,000

	June 30, 2014
	$2,500


CR1081-110309
SECTION 109

MEASUREMENT AND PAYMENT

Special Provisions

109-1.02 MEASUREMENT OF QUANTITIES.  Under subtitle Electronic Computerized Weighing System Item (1) add the following to the end of the first sentence:
", CD, or a USB device."

109-1.05 COMPENSATION FOR EXTRA WORK ON TIME AND MATERIALS BASIS.  Under Item 3. Equipment, Item a. add the following to the second paragraph:
The rental rate area adjustment factors for this project shall be as specified on the adjustment maps for the Alaska – South Region.
CR14-043105

Standard Modification

109-1.08 FINAL PAYMENT.  Add the following sentence to the first paragraph:

The Department will not process the final estimate until the Contractor completes Items 1 through 4 in the first paragraph of Subsection 105-1.16.

E11-063004

Special Provisions

Add the following Section:
SECTION 120

DISADVANTAGED BUSINESS ENTERPRISE (DBE) PROGRAM

120-1.01 DESCRIPTION.  The work consists of providing Disadvantaged Business Enterprises (DBEs), as defined in Title 49, CFR (Code of Federal Regulations), Part 26, with the opportunity to participate on an equitable basis with other contractors in the performance of contracts financed in whole, or in part, with federal funds.  The Contractor or subcontractor shall not discriminate on the basis of race, color, national origin, or sex in the performance of this contract.  Carry out applicable requirements of 49 CFR Part 26 in the award and administration of USDOT assisted contracts.

120-1.02 INTERPRETATION.  It is the intent of this section to implement the requirements of 49 CFR, Part 26, and the Department's federally approved DBE Program.

120-1.03 ESSENTIAL CONTRACT PROVISION.  Failure to comply with the provisions of this section will be considered a material breach of contract, which may result in the termination of this contract or such other remedy as the Department deems appropriate.  The Department also considers failure to comply with this section to be so serious as to justify debarment action as provided in AS 36.30.640(4).

120-1.04 DEFINITIONS AND TERMS.  The following definitions will apply.

1.
Broker.  A DBE certified by the Department that arranges for the delivery or provision of creditable materials, supplies, equipment, transportation/hauling, insurance, bonding, etc., within its certified category, that is necessary for the completion of the project.  A broker of materials certified in a supply category must be responsible for scheduling the delivery of materials and fully responsible for ensuring that the materials meet specifications before credit will be given.

2.
Commercially Useful Function (CUF).  The execution of the work of the Contract by a DBE carrying out its responsibilities by actually performing, managing, and supervising the work involved using its own employees and equipment. The DBE shall be responsible, with respect to materials and supplies used on the Contract, for negotiating price, determining quality and quantity, ordering the material, and installing (where applicable) and paying for the material itself.  To determine whether a DBE is performing a commercially useful function, an evaluation of the amount of work subcontracted, industry practices, whether the amount the firm is to be paid under the Contract is commensurate with the work it is actually performing and the DBE credit claimed for its performance of the work. Other relevant factors will be considered. The determination of CUF is made by the Engineer after evaluating the way in which the work was performed during the execution of the Contract.

3.
Disadvantaged Business Enterprise (DBE).  An enterprise which is a for-profit small business concern

a.
that is at least 51 percent owned by one or more individuals who are both socially and economically disadvantaged or, in the case of a corporation, in which 51 percent of the stock is owned by one or more such individuals;

b.
whose management and daily business operations are controlled by one or more of the socially and economically disadvantaged individuals who own it; and

c.
has been certified by the Department in accordance with 49 CFR, Part 26.

4.
DBE Key Employee. Permanent employees identified by the DBE owner in its certification file in the Department Civil Rights Office.

5
DBE Utilization Goal. The percent of work to be performed by certified DBEs that is established by the Department and specified in the Contract.

6.
Good Faith Efforts.  Efforts by the bidder or Contractor to achieve a DBE goal or other requirement of 49 CFR Part 26, by their scope, intensity, and appropriateness to the objective, that can reasonably be expected to fulfill the program requirement.

7.
Manufacturer.  A DBE certified by the Department in a supply category that changes the shape, form, or composition of original material in some way and then provides that altered material to the project and to the general public or the construction industry at large on a regular basis.

8.
Notification.  For purposes of soliciting DBE participation on a project and to count toward a Contractor’s Good Faith Efforts, notification shall be by letter or fax transmission, with a return receipt requested or successful transmission report. Telephonic contact with a DBE may be allowed, however it shall be based on the ability of Civil Rights staff to independently verify this contact.

9.
Regular Dealer.  A DBE certified by the Department in a supply category that 

a.
Maintains an in-house inventory on a regular basis of the particular product provided to this project; and

b.
Keeps an inventory in an amount appropriate for the type of work using that product; and 

c.
Offers that inventory for sale to the general public or construction industry at large (private and public sectors), not just supplied as needed on a project by project basis during the construction season, except where the product requires special or heavy equipment for delivery and the DBE possesses and operates this equipment on a regular basis throughout the construction season in order to deliver the product to the general public or construction industry at large.  If the distribution equipment is rented or leased, it must be on a repetitive, seasonal basis; and may additionally 

d.
Fabricate (assembles large components) for use on a construction project, consistent with standard industry practice, for delivery to the project. 

120-2.01 UTILIZATION GOAL.  The DBE Utilization Goal for this contract is shown on Form 25A 324 (DBE Subcontractable Items) as a percentage of the total basic bid amount.  A DBE may be considered creditable towards meeting the DBE Utilization Goal at time of Contract award, if the DBE is certified by the Department in a category covering the CUF to be performed at the time of listing on Form 25A 325C (DBE Utilization Report).

A bidder shall demonstrate the ability to meet the DBE Utilization Goal or perform and document all of the required Good Faith Efforts under Subsection 120-3.02 in order to be eligible for award of this Contract.

If the quantity of work of a bid item involving a DBE firm is reduced by the Department, the DBE Utilization Goal on Form 25A 325C will be reduced proportionately.

120-3.01 DETERMINATION OF COMPLIANCE.
1.
Phase I - Bid.  Each bidder must register with the Civil Rights Office annually in accordance with §§26.11 & 26.53(b)(2)(iv) of 49 CFR, Part 26.  No contract may be awarded to a bidder that is not registered.

2.
Phase II - Award. The apparent low bidder will provide the following within 15 days of receipt of notice of intent to award:

a.
Written DBE Commitment.  Written commitments from DBEs to be used on the project. The written commitment shall contain the following information:

(1)
A description of the work that each DBE will perform;

(2)
The dollar amount of participation by the DBE firm;

(3)
Written documentation of the bidder/offeror’s commitment to use a DBE subcontractor whose participation it submits to meet a contract goal; and

(4)
Written confirmation from the DBE that it is participating in the contract as provided in the prime Contractor’s commitment.

b.
DBE Utilization Report.  Form 25A 325C listing the certified DBEs to be used to meet the DBE Utilization Goal.

c.
Good Faith Effort Documentation.  Summary of Good Faith Effort Documentation (Form 25A 332A and attachments) and DBE Contact Reports (Form 25A 321A) if the Contractor submits less DBE utilization on Form 25A 325C than is required to meet the DBE Utilization Goal.  If accepted by the Department, this lower DBE utilization becomes the new DBE Utilization Goal. If the bidder cannot demonstrate the ability to meet the DBE Utilization Goal, and cannot document the minimum required Good Faith Efforts (as outlined in Subsection 120-3.02 below), the Contracting Officer will determine the bidder to be not responsible.

3.
Phase III - Construction.

a.
Designation of DBE/EEO Officer. At the preconstruction conference, submit, in writing, the designation of a DBE/EEO officer.

b.
DBE Creditable Work. The CUF work items and creditable dollar amounts shown for a DBE on the DBE Utilization Report (Form 25A 325C) shall be included in any subcontract, purchase order or service agreement with that DBE.

c.
DBE Replacement. If a DBE replacement is approved by the Engineer, replace the DBE with another DBE for the same work in order to fulfill its commitment under the DBE Utilization Goal.  In the event the Contractor cannot obtain replacement DBE participation, the Engineer may adjust the DBE Utilization Goal if, in the opinion of the Engineer and the Civil Rights Office, both of the following criteria have been met:

(1)
The Contractor has not committed any discriminatory practice in its exercise of good business judgment to replace a DBE.

(2)
If the Contractor is unable to find replacement DBE participation and has adequately performed and documented the Good Faith Effort expended in accordance with Subsection 120-3.02.

d.
DBE Utilization Goal. The DBE Utilization Goal will be adjusted to reflect only that amount of the DBE's work that cannot be replaced.

120-3.02 GOOD FAITH EFFORT.

1.
Good Faith Effort Criteria. The Contracting Officer will use the following criteria to judge if the bidder, who has not met the DBE Utilization Goal, has demonstrated sufficient Good Faith Effort to be eligible for award of the contract.

Failure by the bidder to perform and document the following actions constitutes insufficient Good Faith Effort.

a.
Consideration of all subcontractable items.  The bidder shall, at a minimum, seek DBE participation for each of the subcontractable items upon which the DBE goal was established as identified by the Department (on Form 25A 324) prior to bid opening.  It is the bidder’s responsibility to make the work listed on the subcontractable items list available to DBE firms, to facilitate DBE participation. 

b.
If the bidder cannot achieve the DBE Utilization Goal using the list of available DBE firms based on the subcontractable items list, then the bidder may consider other items that could be subcontracted to DBEs.

c.
Notification to all active DBEs listed for a given region in the Department's most current DBE Directory at least 7 calendar days prior to bid opening.  The bidder must give the DBEs no less than 5 days to respond.  The bidder may reject DBE quotes received after the deadline.  Such a deadline for bid submission by DBEs will be consistently applied.  DBEs certified to perform work items identified on Form 25A 324 must be contacted to solicit their interest in participating in the execution of work with the Contractor.  Each contact with a DBE firm will be logged on a Contact Report (Form 25A 321A).

d.
Non-competitive DBE quotes may be rejected by the bidder.  Allegations of non-competitive DBE quotes must be documented and verifiable.  A DBE quote that is more than 10 percent higher than the accepted non-DBE quote will be deemed non-competitive, provided the DBE and non-DBE subcontractor quotes are for the exact same work or service.  Bidders must have a non-DBE subcontractor quote for comparison purposes.  Such evidence shall be provided in support of the bidder’s allegation. Where the bidder rejects a DBE quote as being non-competitive under this condition, the work must be performed by the non-DBE subcontractor and payments received by the non-DBE subcontractor during the execution of the Contract shall be consistent with the non-DBE's accepted quote. This does not preclude increases as a result of Change documents issued by the Department.

e.
Provision of assistance to DBEs who need help in obtaining information about bonding or insurance required by the bidder.

f.
Provision of assistance to DBEs who need help in obtaining information about securing equipment, supplies, materials, or related assistance or services.

g.
Providing prospective DBEs with adequate information about the requirements of the Contract regarding the specific item of work or service sought from the DBE.

h.
Follow-up of initial notifications by contacting DBEs to determine whether or not they will be bidding.  Failure to submit a bid by the project bid opening or deadline by the bidder is de facto evidence of the DBE’s lack of interest in bidding.  Documentation of follow-up contacts shall be logged on the Contact Report (Form 25A 321A). 

i.
Items c through h will be utilized to evaluate any request from the Contractor for a reduction in the DBE Utilization Goal due to the default or decertification of a DBE and the Contractor's subsequent inability to obtain additional DBE participation.

2.
Administrative Reconsideration.  Under the provisions of 49 CFR. Part 26.53(d), if it is determined that the apparent successful bidder has failed to meet the requirements of this subsection, the bidder must indicate whether they would like an opportunity for administrative reconsideration.  The bidder must exercise such an opportunity within 3 calendar days of notification it has failed to meet the requirements of this subsection. As part of this reconsideration, the bidder must provide written documentation or argument concerning the issue of whether it met the goal or made adequate good faith efforts to do so.

a.
The decision on reconsideration will be made by the DBE Liaison Officer.

b.
The bidder will have the opportunity to meet in person with the DBE Liaison Officer to discuss the issue of whether it met the goal or made adequate good faith efforts to do so.  If a meeting is desired, the bidder must be ready, willing, and able to meet with the DBE Liaison Officer within 4 days of notification that it has failed to meet the requirements of this subsection.

c.
The DBE Liaison Officer will render a written decision on reconsideration and provide notification to the bidder.  The written decision will explain the basis for finding that the bidder did or did not meet the goal or make adequate good faith efforts to do so. 

d.
The result of the reconsideration process is not administratively appeal able to US DOT.

120-3.03 COMMERCIALLY USEFUL FUNCTION (CUF).

1.
Creditable Work. Measurement of attainment of the DBE Utilization Goal will be based upon the actual amount of money received by the DBEs for creditable CUF work on this project as determined by the Engineer in accordance with this Section. CUF is limited to that of a:

a.
Regular dealer; 

b.
Manufacturer;

c.
Broker; 

d.
Subcontractor; 

e.
Joint-venture; or

f.
Prime contractor.

2.
Determination of Commercially Useful Function.  In order for the CUF work of the DBE to be credited toward the goal, the Contractor will ensure the following requirements are met:

a.
The CUF performed by a DBE certified in a supply category will be evaluated by the Engineer to determine whether the DBE performed as either a broker, regular dealer, or manufacturer of the product provided to this project. 

b.
A DBE trucking firm certified and performing work in a transportation/hauling category is restricted to credit for work performed with its own trucks and personnel certified with the CRO prior to submitting a bid to a contractor for DBE trucking.  The DBE trucking firm must demonstrate that it owns all trucks (proof of title and/or registration) to be credited for work and that all operators are employed by the DBE trucking firm.  A DBE trucking firm that does not certify its trucks and personnel that it employs on a job will be considered a broker of trucking services and limited to credit for a broker.  (This does not affect the CUF of that same firm, when performance includes the hauling of materials for that work.)

c.
The DBE is certified in the appropriate category at the time of:

1)
The Engineer's approval of the DBE subcontract, consistent with the written DBE commitment; and

2)
The issuance of a purchase order or service agreement by the Contractor to a DBE performing as either a manufacturer, regular dealer, or broker (with a copy to the Engineer).

d.
The Contractor will receive credit for the CUF performed by DBEs as provided in this Section.  Contractors are encouraged to contact the Engineer in advance of the execution of the DBE's work or provision of goods or services regarding CUF and potential DBE credit.
e
The DBE may perform work in categories for which it is not certified, but only work performed in the DBE's certified category meeting the CUF criteria may be credited toward the DBE Utilization Goal.
f.
The work of the DBE firm must meet the following criteria when determining when CUF is being performed by the DBE: 

(1)
The work performed will be necessary and useful work required for the execution of the Contract.

(2)
The scope of work will be distinct and identifiable with specific contract items of work, bonding, or insurance requirements.

(3)
The work will be performed, controlled, managed, and supervised by employees normally employed by and under the control of the certified DBE.  The work will be performed with the DBE’s own equipment. Either the DBE owner or DBE key employee will be at the work site and responsible for the work.

(4)
The manner in which the work is sublet or performed will conform to standard, statewide industry practice within Alaska, as determined by the Department.  The work or provision of goods or services will have a market outside of the DBE program (must also be performed by non-DBE firms within the Alaskan construction industry).  Otherwise, the work or service will be deemed an unnecessary step in the contracting or purchasing process and no DBE credit will be allowed.

There will be no DBE credit for lower-tier non-DBE subcontract work.

(5)
The cost of the goods and services will be reasonable and competitive with the cost of the goods and services outside the DBE program within Alaska.  Materials or supplies needed as a regular course of the Contractor's operations such as fuel, maintenance, office facilities, portable bathrooms, etc. are not creditable.

The cost of materials actually incorporated into the project by a DBE subcontractor is creditable toward the DBE goal only if the DBE is responsible for ordering and scheduling the delivery of creditable materials and fully responsible for ensuring that the materials meet specifications. 

(6)
Subcontract work, with the exception of truck hauling, will be sublet by the same unit of measure as is contained in the Bid Schedule unless prior written approval of the Engineer is obtained.

(7)
The DBE will control all business administration, accounting, billing, and payment transactions. The prime contractor will not perform the business, accounting, billing, and similar functions of the DBE. The Engineer may, in accordance with AS 36.30.420(b), inspect the offices of the DBE and audit the records of the DBE to assure compliance.

g.
On a monthly basis, report on Form 25A 336 (Monthly Summary of DBE Participation) to the Department Civil Rights Office the payments made (canceled checks or bank statements that identify payor, payee, and amount of transfer) for the qualifying work, goods and services provided by DBEs.

3.
Decertification of a DBE.  Should a DBE performing a CUF become decertified during the term of the subcontract, purchase order, or service agreement for reasons beyond the control of and without the fault or negligence of the Contractor, the work remaining under the subcontract, purchase order, or service agreement may be credited toward the DBE Utilization Goal.

Should the DBE be decertified between the time of Contract award and the time of the Engineer's subcontract approval or issuance of a purchase order or service agreement, the work of the decertified firm will not be credited toward the DBE Utilization Goal.  The Contractor must still meet the DBE Utilization Goal by either:

a.
withdrawing the subcontract, purchase order or service agreement from the decertified DBE and expending Good Faith Effort (Subsection 120-3.02, items c through h) to replace it with one from a currently certified DBE for that same work or service through subcontractor substitution (Subsection 103-1.01); or

b.
continuing with the subcontract, purchase order or service agreement with the decertified firm and expending Good Faith Effort to find other work not already subcontracted out to DBEs in an amount to meet the DBE Utilization Goal through:

(1)
Increasing the participation of other DBEs on the project;

(2)
Documenting Good Faith Efforts (Subsection 120-3.02, items c through h); or

(3)
A combination of the above.

4.
DBE Rebuttal of a Finding of No CUF. Consistent with the provisions of 49 CFR, Part 26.55(c)(4)&(5), before the Engineer makes a final finding that no CUF has been performed by a DBE firm the Engineer will coordinate notification of the presumptive finding through the Civil Rights Office to the Contractor, who will notify the DBE firm.

The Engineer, in cooperation with the Civil Rights Office, may determine that the firm is performing a CUF if the rebuttal information convincingly demonstrates the type of work involved and normal industry practices establishes a CUF was performed by the DBE. Under no circumstances shall the Contractor take any action against the DBE firm until the Engineer has made a final determination.  The Engineer’s decisions on CUF matters are not administratively appeal able to US DOT.

120-3.04 DEFAULT OF DBE.  In the event that a DBE firm under contract or to whom a purchase order or similar agreement has been issued defaults on their work for whatever reason, immediately notify the Engineer of the default and the circumstances surrounding the default.

Take immediate steps, without any order or direction from the Engineer, to retain the services of other DBEs to perform the defaulted work. In the event that the Contractor cannot obtain replacement DBE participation, the Engineer may adjust the DBE Utilization Goal if, in the opinion of the Engineer, the following criteria have been met:
1.
The Contractor was not at fault or negligent in the default and that the circumstances surrounding the default were beyond the control of the Contractor; and 

2.
The Contractor is unable to find replacement DBE participation at the same level of DBE commitment and has adequately performed and documented the Good Faith Effort expended in accordance with items c through h of subsection 120-3.02 for the defaulted work; or

3.
It is too late in the project to provide any real subcontracting opportunities remaining for DBEs.

The DBE Utilization Goal will be adjusted to reflect only that amount of the defaulted DBE's work that cannot be replaced.

120-4.01 METHOD OF MEASUREMENT.  The Contractor will be entitled to count toward the DBE Utilization Goal those monies actually paid to certified DBEs for CUF work performed by the DBE as determined by the Engineer.  The Contractor will receive credit for the utilization of the DBEs, as follows:

1.
Credit for the CUF of a DBE prime contractor is 100 percent of the monies actually paid to the DBE under the contract for creditable work and materials in accordance with 49 CFR 26.55.

2.
Credit for the CUF of a subcontractor is 100 percent of the monies actually paid to the DBE under the subcontract for creditable work and materials.  This shall include DBE trucking firms certified as a subcontractor and not a broker.  Trucks leased from another DBE firm shall also qualify for credit and conforms to the provisions of 49 CFR 26.55(d).
3
Credit for the CUF of a manufacturer is 100 percent of the monies paid to the DBE for the creditable materials manufactured.
4.
Credit for the CUF of a regular dealer of a creditable material, product, or supply is 60 percent of its value.  The value will be the actual cost paid to the DBE but will not exceed the bid price for the item. 

5.
Credit for the CUF of a broker performed by a DBE certified in a supply category for providing a creditable material, product or supply is limited to a reasonable brokerage fee.  The brokerage fee will not exceed 5 percent of the cost of the procurement contract for the creditable item.

6.
Credit for the CUF of a broker performed by a DBE certified in the transportation/hauling category for arranging for the delivery of a creditable material, product, or supply is limited to a reasonable brokerage fee. The brokerage fee will not exceed 5 percent of the cost of the hauling subcontract.

7.
Credit for the CUF of a broker performed by a DBE certified in a bonding or insurance category for arranging for the provision of insurance or bonding is limited to a reasonable brokerage fee.  The brokerage fee will not exceed 5 percent of the premium cost.

8.
Credit for the CUF of a joint venture (JV) (either as the prime contractor or as a subcontractor) may not exceed the percent of the DBE's participation in the joint venture agreement, as certified for this project by the Department.  The DBE joint venture partner will be responsible for performing all of the work as delineated in the certified JV agreement.

120-5.01 BASIS OF PAYMENT.  Work under this item is subsidiary to other contract items and no payment will be made for meeting or exceeding the DBE Utilization Goal.

If the Contractor fails to utilize the DBEs listed on Form 25A 325C as scheduled or fails to submit required documentation to verify proof of payment or documentation requested by the Department to help in the determination of CUF, the Department will consider this to be unsatisfactory work.  If the Contractor fails to utilize Good Faith Efforts to replace a DBE, regardless of fault (except for subsection 120-3.04 item 3), the Department will also consider this unsatisfactory work.  Unsatisfactory work may result in disqualification of the Contractor from future bidding under subsection 102-1.13 and withholding of progress payments consistent with subsection 109-1.06.

S33-111700
SECTION 201

CLEARING AND GRUBBING

Special Provisions

201-3.01 GENERAL.  Add the following:

Add the following:

Clearing and grubbing is not permitted within the migratory bird window of May 1 to July 15.

CR2011-010510
201-3.04 HAND CLEARING.  Delete this subsection in its entirety and substitute the following:
For the purpose of decreasing vehicle – moose crashes, cut and dispose of all trees less than five inches in diameter, down timber, stubs, brush, bushes and debris from designated areas within the ROW.  

Stake all areas for approval of Engineer prior to clearing.

Cut stumps flush with the ground and remove from site. 

Bushes, shrubs, and “moose browse” will be removed entirely leaving only minimal disturbance to grass, groundcover, and/or moss.  Where silt fence is not required, protect newly cleared areas from construction impact by installing orange high visibility fencing.

2.01-3.06 DISPOSAL. Delete second to last paragraph and replace with the following:
No spruce wood shall be cut and given away as firewood unless completely debarked or dead.  Green spruce wood will attract bark beetle and could lead to an increase in spruce beetle outbreaks throughout the MOA.

SECTION 202

REMOVAL OF STRUCTURES AND OBSTRUCTIONS

Special Provisions

202-1.01 DESCRIPTION.  Add the following:  This work includes removing the existing Campbell Creek E Frontage Bridge Number 1157, Campbell Creek - NB Bridge Number 1160, Campbell Creek W Frontage Bridge Number 1350, and Campbell Creek - SB Bridge Number 1861.  Remove and salvage existing railing and steel girders as described in this Contract.  

Information about the existing bridges can be obtained from the Plans Room at Central Region DOT&PF, 4111 Aviation Drive, Anchorage AK  99519-6900.

This work shall also include the removal of gas pipe.

Add the following:

Pavement Planing.  Remove, and or reuse, or dispose of planed pavement materials as noted herein.

CR2023-082310

202-3.01 GENERAL.  Add the following:

Carefully remove fences designated by the Engineer to the right-of-way limit, or to the end of the span beyond the right-of-way limit.  These materials belong to the property owners, and shall be salvaged and stacked neatly in their yards.  After the construction of noise barrier or fence is complete, use salvaged fencing to fill possible fencing gaps behind the property line.  Use salvaged fencing according to Section 607, for reconstructed fences. If the property owner does not want the unused salvaged fencing, it shall become the property of the Contractor. 

CR17-102402

202-3.03 REMOVAL OF BRIDGES, CULVERTS, AND OTHER DRAINAGE STRUCTURES. Delete this Subsection and replace with the following:  Do not remove bridges, culverts and other drainage structures in use by traffic or utilities until satisfactory arrangements have been made to accommodate traffic and utilities.

1.
Culverts and minor structures. Do not remove manholes, inlets, valves or any other portion or portions of the sewer or water systems until the new systems are in operation or suitable arrangements have been made for the diversion, interruption, or a temporary system has been installed.

When flexible pipe is designated in the Contract documents to be abandoned in place, crush and flatten the ends before covering. Securely plug other conduits by an approved method.

2.
Bridges. 

a.
Submittals. No less than 30 days prior to commencing bridge removal, submit for approval a Bridge Demolition Plan. The Bridge Demolition Plan will include, but is not limited to:

(1)
Date when bridge removal operations will begin and be completed.

(2)
Contact names and phone numbers for individuals responsible for the removal.

(3)
Detailed drawings identifying the method and sequence of removal.
(4)
Methods to prevent debris from entering Campbell Creek.

(5)
A list of the type, number, and size of proposed equipment to be used.

(6)
Details of temporary support shoring and bracing, if required.

(7) 
Detailed drawings showing lifting equipment locations and lifting locations.

(8)
A listing of the size and weight of bridge subassemblies to be transported from the site.

(9)
Name and location of approved waste disposal sites and list of materials to be disposed of at the site.

Receipt of the Bridge Demolition Plan by the Engineer does not constitute approval of the plan or the adequacy of the plan. Do not commence bridge removal operations without the written authorization of the Engineer.

b.
Demolition and Salvage.  Remove and dispose of steel, concrete and timber bridge elements. Do not damage new construction during demolition operations. 

Excavate and remove existing embankment material as required for removal of the existing bridge and construction during removal operations.

Do not allow debris from bridge removal operations to enter Campbell Creek.

Assume all steel components, except reinforcing steel, on the existing steel bridges are coated with lead-based paint. Follow applicable OSHA, EPA, DEC, Federal, State, Local, and Section 513 requirements for containing, handling and disposing of lead-based paint waste and debris from the existing bridge.

Remove existing bridge piles in their entirety.

Maintain the integrity of undemolished portions of the bridge structure during demolition operations.

c.
Removal, Salvage and Transport of Existing Railings and Existing Steel Girders.  Notify the Engineer a minimum of 15 days before removing existing railings and girders for salvage.  The Engineer will identify portions of bridge railing, transition railing, guard railing, railing posts, steel girders, diaphragms, and hardware to be salvaged.  Deliver items designated for salvage to the DOT&PF Anchorage Maintenance Station, 5300 E Tudor Road, Anchorage AK  99507.  Disassemble and remove field-designated salvage materials to ensure that the items may be re-used by maintenance personnel.  Contact the Central Region Bridge Foreman, Steven Banse 907-338-1466 to arrange delivery date.  Unload salvaged material as directed by the Engineer or the Engineer’s authorized representative.  Dispose of portions of guardrail and girders that the Engineer does not identify as salvageable.

d.
Disposal.  You will be required to indemnify and hold the State of Alaska harmless for use of the prestressed concrete girders ***deleted*** and further insure that the girders are never incorporated into a public project. 


Deliver non-salvaged steel, excluding reinforcing steel, to a steel mill or ferrous foundry where the steel will be melted down to a raw material and recycled. Follow applicable OSHA, EPA, DEC, Federal, State, Local, and Section 513 requirements for containing and disposing of lead-based paint waste and debris when dismantling, removing, handling, transporting, delivering, and recycling structural steel from the existing bridge.  Submit to the Engineer certification from the mill or foundry attesting that the applicable existing structural steel has been recycled and that the lead byproduct has been recycled or disposed of according to applicable regulatory requirements. In the certification, provide the weight of steel recycled and the mill or foundry’s EPA regulated waste activity identification number.

Non-salvageable and non-recyclable materials become the property of the Contractor. Dispose of non-salvageable and non-recyclable materials in a Contractor-furnished waste disposal site or in a manner approved by the Engineer.

e.
Cleanup.  After removal of the existing bridge, fill excavations and depressions according to Section 205.  Fill excavations and depressions in the roadway embankment with Structural Fill according to the Plans.  Fill other excavations and depression with Backfill to the approximate original round contour or blend as directed.

202-3.04 REMOVAL OF PIPE.  Add the following:

During project construction, ENSTAR Natural Gas Company will abandon existing gas pipelines.  Follow the procedures given in Subsection 105-1.06 Cooperation With Utilities, when working around gas pipelines until they have been abandoned.  Once the pipelines are abandoned, remove abandoned natural gas pipe within the right-of-way that are in conflict with the work and dispose of pipes off the project limits.

CR112-010610
202-3.05 REMOVAL OF PAVEMENT, SIDEWALKS, AND CURBS.  Add the following:

Removed pavement material, including sidewalks and curbs, is the property of the Contractor.  Handle and transport materials according to the Alaska Department of Environmental Conservation (DEC) regulations. Store materials at a Contractor DEC approved site.

Removed pavement, sidewalks, and curbs may be used for embankment construction if it is not exposed at the completed embankment surface.  Maximum allowable dimension of broken materials is 6 inches.  The use of pavement, sidewalk, and curb in the embankment requires written approval and direction for use from the Engineer and shall not be placed in near or in contact with conduit, structures, or pipe and shall only be used in the lower lifts of deep fills.
Dispose of removed pavement, sidewalks, and curbs not wanted by the Contractor and not used in the project, according to Subsection 3.09.

CR2022-010610
Add the following Subsection 3.06:

202-3.06 PAVEMENT PLANING.  Remove existing asphalt pavement by cold planing at locations shown in the Plans.  Adjust planing machine to remove all ruts in the roadway surface and as directed by the Engineer.  The surface of the pavement after planing shall be a uniformly fine milled textured surface.

Notify the Engineer of pavement areas that may be thin or unstable.  Where the planing equipment breaks through the existing pavement, repair as specified in the Division 400, Sections 401, 408, and 409.  Repair with Section 401 HMA; Type II, Class B.  If Section 401 is not included in the project special provisions use the HMA Type specified for the immediate layer of HMA to be placed over the planed surface.  Repair work and materials are subsidiary to HMA Pay Items.

Remove planed material from the project immediately after planing.  Stockpile planed material at the State maintenance yard located at 5300 East Tudor Road.  Coordinate with Thomas Grman, Superintendent at 338-1466 for acceptance of material and desired location of stockpile.  Planed material not acceptable to the Maintenance Chief will be disposed of in an acceptable manner, or incorporated into the road structure prism as directed by the Engineer.  Handle, transport, store, or dispose material according to Subsection 3.05, Removal of Pavement, Sidewalks, and Curbs.

Dispose of planed material not accepted by the maintenance yard, not used in the project, and not wanted by the Contractor according to Subsection 3.09.
During planing operations, sweep the streets according to 643-3.04 Traffic Control Devices, No. 6. Street Sweeping and Power Brooming to control dust and remove loose material from the planed areas.  The removal operation shall follow within 50 feet of the planing machine.

Do not allow traffic to travel on surfaces that have an abrupt longitudinal planed edge greater than 2 inches.  In the event it is necessary to route traffic across such edges, an asphalt pavement transition 2 feet in width shall be placed adjacent to the edge and to gutters.

Where existing asphalt pavement overlays gutters adjacent to the area being planed remove the existing pavement.

The existing curb, gutter, and edge of existing Portland cement pavement not designated for removal shall not be damaged or disturbed.  Damage caused by the planing operation shall be removed and replaced by the Contractor at the Contractor’s expense.

The planing machine shall have the following capabilities:

1.
Self propelled and capable of milling at speeds from 0 ft to 40+ ft per minute.

2.
Able to spray water inside the milling chamber to reduce dust.

3.
Able to mill adjacent to a gutter without damaging gutter.

4.
Automatic cross slope and depth control combined with automatic longitudinal grade control actuated by sonic or laser ski sensors.

5.
Produce a "fine milled" textured surface with a tool spacing of 5/16".

6.
Able to uniformly maintain a planar surface across adjacent lanes (no elevation differential or ridges between adjacent passes).

Provide a small machine (producing a "fine milled" textured surface) to trim areas that are inaccessible to the larger machine at manholes, valve covers, curb returns, and intersections. 

The Engineer may reject any machine that does not comply with the above noted requirements.

CR2023-082310

Add the following Subsection 3.09.

202-3.09 DISPOSAL OF PAVEMENT, SIDEWALKS, AND CURBS.

Pavement planing materials not being used in the project, stored at a Contractor DEC approved site, provided to the local DOT Maintenance and Operations Yard, or disposed of at a previously approved DEC disposal site require a DEC Solid Waste Disposal Permit.

Disposal sites shall be outside the project limits unless directed otherwise, in writing, by the Engineer.  Obtain written consent from the property owner.  Dispose of solid waste materials, pavement, sidewalk, and curb (including handling, transporting, storing and disposing) according to the Alaska Department of Environmental Conservation (DEC) Regulations.

A DEC Permitting Officer in Anchorage may be contacted at (907) 269-7590.

CR2021-010610
202-4.01 METHOD OF MEASUREMENT.  Add the following:

Item 202(15).  Pavement planing is measured by the square yard of the pavement planed.

CR2023-082310
202-5.01 BASIS OF PAYMENT.  Add the following:

Acquiring a solid waste disposal permit from DEC is subsidiary to 202 Pay Items.

CR2021-010610

Add the following:

Item 202(13).  At the Contract Unit price for the actual length of fence taken down, disposed, or delivered to the owner, regardless of the type or height. Payment includes full compensation for labor and materials required to perform this work.

Payment will be made under.

Pay Item No.
Pay Item
Pay Unit
202(13)
Removal of Fence
Linear Foot

CR17-102402

Add the following:
Payment includes removing, salvaging, handling, transporting, and disposing of each existing bridge.  Payment also includes the removal of any utilities mounted to the bridge and filling excavations and depressions.

Add the following pay items:

Pay Item No.
Pay Item
Pay Unit
202(13A) 
Removal of Existing Bridge No. 1157
Lump Sum

202(13B) 
Removal of Existing Bridge No. 1160
Lump Sum

202(13C) 
Removal of Existing Bridge No. 1350
Lump Sum

202(13D) 
Removal of Existing Bridge No. 1861
Lump Sum

Add the following:

Item 202(15).  At the Contract Unit Price - payment is full compensation for activities and equipment associated with pavement planing including:

(
removal of pavement from curbs and gutters;

(
mechanical sweepers and power brooms used during the planing operation;

(
stockpiling planed material when required;

Replace damaged loop detectors, piezoelectric sensors, RWIS or other highway data sensors outside the specified planing depth according to the requirements of section 660 and 669 at no expense to the Department.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
202(15)
Pavement Planing
Square Yard

CR2023-082310

Add the following:

Item 202(16).  At the Contract Unit price for the length of pipe removed, regardless of size.  Payment includes full compensation for labor, materials, and equipment required to remove and dispose of the pipes as shown in the Plans.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
202(16)
Removal of Gas Pipe
Linear Foot

CR2024-010610

SECTION 203

EXCAVATION AND EMBANKMENT
Special Provision

203-1.01 DESCRIPTION.  Add the following:

Material to be removed within the excavation limits is classified.

Ditch linear grading shall consist of the final shaping of designated ditches and slopes for drainage by grading with a small dozer, motor grader, or other suitable means approved by the Engineer.

Check dam construction and placement shall conform to the Plans and shall consist of excavation, embankment, shaping and placement of ditch lining.

203-4.01 METHOD OF MEASUREMENT.  Add the following:

9.
Item 203(6A). By Weighing.

10.
Item 203(27).  Measurement of ditch linear grading, whether flat bottom or “V” ditch, will be measured for payment by the station along the center of the ditch for each ditch so designated, constructed, and accepted by the Engineer.

11. Item 203(32). Measurement of check dam will be measured for payment by each for each check dam so designated, constructed, and accepted by the Engineer.

203-5.01 BASIS OF PAYMENT.  Add the following:

Payment for Item 203(6A) will be full compensation for all material, labor, equipment, tools, and incidentals necessary to complete the work. This includes any clearing or grubbing not already paid for under 201(3B).

Disposal of excavated material will be paid for under Item 203(1) Common Excavation and Item 203(4) Muck Excavation.

All equipment, labor, tools, and incidentals required to shore excavation for Muck Excavation is subsidiary.

Payment for ditch linear grading will be full compensation for furnishing equipment, labor, tools, and incidentals to provide the preparation, excavation and shaping necessary to complete the work.

Payment for each check dam will be full compensation for furnishing equipment, labor, tools, and incidentals to provide the preparation, excavation, embankment, and shaping necessary to complete the work. Ditch lining required for check dam construction is subsidiary to the check dam item; separate payment will not be made.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

203 (1)
Common Excavation
Cubic Yards

203 (4)
Muck Excavation
Cubic Yards

203(6A)
Borrow, Type A
Ton

203(27)
Ditch Linear Grading
Station

203(32
Check Dam
Each

SECTION 204

STRUCTURE EXCAVATION FOR CONDUITS

AND MINOR STRUCTURES
Standard Modifications

204-3.01 CONSTRUCTION REQUIREMENTS.  In the first sentence of paragraph four, delete:

“bedding and”

E37-012707

Special Provisions

Add the following after the third paragraph:

Excavation, bedding, backfill, and compaction for culverts outside the roadbed may be visually inspected and approved by the Engineer.

CR204-020608

Remove Section 205 and replace with the following:

SECTION 205

EXCAVATION AND 

FILL FOR MAJOR STRUCTURES 

205-1.01 DESCRIPTION. Excavate and backfill for bridges, retaining walls, concrete box culverts, and other major structures. This work includes the excavation of original ground to the top of new riprap at bridges.
Furnish all resources to place and remove cribbing or cofferdams. Perform required sheeting, bracing, bailing, pumping, draining, and grouting.

Replace unsuitable material encountered below the elevation of the bottom of footings.

205-2.01 MATERIALS. Use materials that conform to the following:

Portland Cement
Section 701

Blended Hydraulic Cement
Section 701

Fly Ash
Section 701

Silica Fume
Section 701

Fine Aggregate
Subsection 703-2.01

Porous Backfill Material
Subsection 703-2.10

Structural Fill
Subsection 703-2.13

Chemical Admixtures
Subsection 711-2.02

Water
Subsection 712-2.01

CONSTRUCTION REQUIREMENTS 

205-3.01 EXCAVATION. 
1.
General. Clear and grub prior to starting excavation according to the requirements of Section 201.

Cut rock or other hard foundation material to a firm surface, either level, stepped, or serrated, as directed, and remove all loose material.  

Do not disturb material below the bottom of spread footings, unless otherwise noted in the Contract.

Excavate to the bottom of footing prior to driving piles.  Do not excavate below the footing elevation unless otherwise indicated in the Contract. When swell results from driving piles, excavate the footing area, to the elevation of the bottom of the footing, as shown on the Plans. When subsidence results from driving piles, backfill with Structural Fill material, to the elevation of the bottom of the footing, as shown on the Plans. 

Dispose of all necessary excavated material as provided in Subsection 203-3.01.

Do not alter streambed channel and do not place excavated materials in natural stream channels, unless shown on the Plans or approved in writing.

Give the Engineer in writing no less than 15 days advance notice prior to beginning excavation for spread footings to allow for inspection of the excavated surface. With this notification, identify the location and specify a time period of no less than two days for the Department to inspect the excavated surface. Dewater and remove all debris from the surface prior to the Department's inspection. Obtain the Engineer’s approval of the excavated surface prior to the placement of any formwork or foundation materials. Account for the time required by the Department to perform the inspection in the progress schedule submitted under Subsection 108-1.03. Suspension of work to allow for inspection is not a suspension of work per Subsection 108-1.06 and additional contract time will not be allowed.

2.
Foundations on Bedrock. Excavate for footings founded on bedrock, to the neat lines of the footings. Fill overbreak areas outside the neat lines of footings, with Class A concrete, at no additional cost to the Department.

3.
Cofferdams. Use suitable cofferdams as necessary wherever water-bearing strata are encountered above the elevation of the excavation. Construct foundation seals according to the requirements of Section 501. 

Submit detailed drawings, designed and sealed by a professional engineer proficient in structural design and registered in the State of Alaska, showing proposed method of cofferdam construction. The details and clearance of cofferdams, which affect the character of the finished work, is subject to approval but other details of the design are your responsibility. Submit drawings at least 3 weeks in advance of cofferdam construction. 

Extend cofferdams to the required depth or to bedrock. Adequately brace cofferdams and make them as watertight as practical. Provide sufficient clearance inside cofferdams to permit construction of forms and permit pumping outside of the forms.

Right or enlarge cofferdams which are tilted or moved out of position by any cause during the sinking process, to provide the necessary clearance and proper pier location.

When no foundation seal is shown on the Plans and the cofferdam cannot be dewatered, place a seal if the Engineer approves seal placement in writing. 

Foundation seals, when shown on the Plans, may be eliminated as directed if the cofferdams can be dewatered without the seals when the excavation has been carried to the elevation of the bottom of the footing.

Construct cofferdams to protect concrete against damage from a sudden rising of the water and to prevent damage by erosion by venting cofferdams at low water or by other means that limit differential hydrostatic head.

No timber may extend into the completed substructure.

After substructure completion, remove sheet piling and other temporary structural materials in such a manner as to avoid disturbing the finished structure. Steel or concrete sheeting or bracing may be permitted to remain in the completed structure, subject to approval.

205-3.02 STRUCTURAL FILL. Remove material that is unsuitable for supporting foundations, from the bottom of the footing to the depth as shown on the Plans. Remove material that is unsuitable for approach slabs shown on the Plans.  Place Structural Fill in 6-inch layers, compacted to meet Subsection 205-3.05.  Place Structural Fill as uniformly as possible on all sides of structural units as shown on the Plans.  Avoid unbalanced loading of Structural Fill material which could damage the structure. When placed against concrete, place Structural Fill according to Section 501.

Controlled Low-Strength Material may be used as an alternative source for Structural Fill if approved by the Engineer. 

205-3.03 BACKFILL. Unless otherwise noted, reuse excavated material for backfill where shown on the Plans. If additional backfill is required, use material meeting Selected Material, Type A (Subsection 703-2.07), or as approved by the Engineer. Place backfill material in layers, and compact to the satisfaction of the Engineer. Bench slopes within the area to be filled.  

Place underwater backfill in natural stream channels without compaction or layer requirements. 

Place backfill as uniformly as possible on all sides of structural units. Avoid unbalanced loading of backfill which could damage the structure. When placed against concrete, place backfill according to the requirements of Section 501.  

No ponding or jetting of backfill is allowed.

205-3.04 POROUS BACKFILL. Place porous backfill material continuously within a vertical plane 1 foot behind retaining walls and abutments, unless otherwise shown on the Plans. 
Where weep holes are shown on the Plans or required by the Specifications, place not less than 1 cubic foot of Porous Backfill material in the fill at each hole, securely tied in a burlap bag, or wrapped with an acceptable geotextile fabric. Extend the wrapped Porous Backfill material at least 6 inches above the hole. 

205-3.05 COMPACTION.  Compact all structural fill material in conformance with the following, using moisture and density control unless the Engineer determines that such controls are not feasible.
1.
Compaction With Moisture and Density Control. The maximum density will be determined by WAQTC FOP for AASHTO T 180 or ATM 212.

Water or aerate as necessary to provide the approximate optimum moisture content for compaction.  Compact each layer to not less than 98% of the maximum density. Acceptance densities will be determined by WAQTC FOPs for AASHTO T 310 and T 224. 

2.
Compaction Without Moisture and Density Control. Compact by routing construction equipment and/or rollers uniformly over the entire surface of each layer before the next layer is placed. Compact until the material does not rut under the loaded hauling equipment.

Keep dumping and rolling areas separate. Do not cover any lift by another until the Engineer has determined the required compaction is obtained.

205-3.06 CONTROLLED LOW-STRENGTH MATERIAL. Provide Controlled Low-Strength Material (CLSM) that is self-compacting, cementitious, flowable material requiring no subsequent vibration or tamping to achieve consolidation. Provide a job mix design in writing to the Engineer on Form 25D-203. Do not place CLSM until the Engineer approves the mix design. 

Design CLSM to have 28-day compressive strength between 100 psi minimum to 300 psi maximum as determined by ASTM D 4832 and a flowable consistency within a slump range of 3 to 10 inches as determined by WAQTC FOP for AASHTO T 119.

Calculate the water-cement ratio on the total weight of cementitious material. The following are considered cementitious materials: Portland cement, blended hydraulic cement, fly ash, and silica fume. Use admixtures according to the manufacturer’s recommendations. Do not use admixtures containing calcium chloride. 

Mix and batch CLSM in accordance with Subsection 501-3.01 to Subsection 501-3.03.

Do not place CLSM on frozen ground, in standing water, or during wet weather conditions. Place CLSM only if the air temperature is 40 °F minimum and rising. Ensure the material temperature is at least 50 °F while being placed.

Do not apply loads to the CLSM until the compressive strength reaches 50 psi.

Acceptance will be based on a Certificate of Compliance. Provide a Certificate of Compliance for each batch of CLSM according to Subsection 106-1.05.

205-4.01 METHOD OF MEASUREMENT. Section 109 and the following:

1.
Excavation. By the actual volume of material removed between the existing ground line and finished ground line shown on the Plans, excluding the following: 

a.
Material removed prior to measurement of the original ground surface.
b.
Material outside of the vertical planes 18 inches outside of and parallel to the neat lines of the footings, except that the limit will be vertical planes coinciding with the neat lines of the seals when seals are shown on the Plans.

c.
Material outside of vertical planes coinciding with the neat lines of footings excavated in solid rock.

d.
Embankment material placed above the elevation of the bottom of footings.

e.
Material within the staked limits of other types of excavation for which payment is otherwise provided.

2.
Structural Fill. By the actual volume of material accepted in final position. 

3.
Porous Backfill Material. By the actual volume of material accepted in final position. 

4.
Backfill. Material for Backfill will not be measured for payment.

5.
Controlled Low-Strength Material. By the actual volume of material accepted in final position. 

205-5.01 BASIS OF PAYMENT. Material for backfill is subsidiary.  Clearing and grubbing within the excavation limits is subsidiary.

Porous Backfill Material includes all materials and construction operations for making weep holes. When item 205(4), Porous Backfill Material, does not appear in the bid schedule, Porous Backfill is subsidiary.

Excavation, removal, and disposal of material unsuitable for Structural Fill are subsidiary.

Excavation for footings ordered by the Engineer, at a depth greater than 3 feet below the bottom of such footings shown on the Plans will be paid for as extra work under Subsection 109-1.05. 

Where a bid item for cofferdams does not appear in the bid schedule, the work necessary to protect the excavation and control water is subsidiary. 

When Controlled Low-Strength Material is used as an alternative to Structural Fill, Controlled Low-Strength Material is subsidiary.

Payment will be made under:
Pay Item No.
Pay Item
Pay Unit
205(1) 
Excavation for Structures
Cubic Yard
205(2) 
Cofferdam
Lump Sum 
205(3) 
Structural Fill
Cubic Yard
205(4) 
Porous Backfill Material
Cubic Yard
205(5) 
Controlled Low-Strength Material
Cubic Yard

SECTION 301

AGGREGATE BASE AND SURFACE COURSE

Special Provision

301-2.01 MATERIALS.  Add the following after the first sentence:

Recycled Asphalt Material (RAM) may be substituted for aggregate base course, inch for inch, if the following conditions are met:

1.
RAM shall be crushed or processed to 100 percent by weight passing the 1.5-inch sieve and 95-100 percent by weight passing the 1-inch sieve.

2.
The gradation of the extracted aggregate shall meet the following:

	Sieve
	Percent Passing by Weight

	1 inch
	100

	3/4 inch
	70 – 100

	3/8 inch
	42 – 90

	No. 4
	28 – 78

	No. 16
	11 – 54

	No. 50
	5 – 34

	No. 100
	3 - 22

	No. 200
	2 – 12


3.
The asphalt content shall be 2.5 – 5.0 percent by weight of the RAM.

CR176-012407

301-3.01 PLACING.  Add the following:

Base course material used for the sidewalk and pathway foundation shall be placed with a “Layton box” or similar equipment capable of providing a specified depth with a uniform surface.

CR26-090189

301-3.03 SHAPING AND COMPACTION.  Add the following:

If recycled asphalt material is substituted for aggregate base course, the following conditions shall be met:

1.
Density acceptance will be determined by control strip method ATM 412.  Use a test strip with a vibratory compactor with a minimum dynamic force of 40,000 pounds.  The optimum density will be determined by the Engineer using a nuclear densometer gauge to monitor the test strip.  Adequate water shall be added to aid compaction.

2.
After the appropriate coverage with the vibratory compactor, a minimum of 6 passes with a pneumatic tire roller shall be completed.  Tires shall be inflated to 80 psi (( 5 psi) and the roller shall have a minimum operating weight per tire of 3,000 pounds.

301-5.01 BASIS OF PAYMENT.  Add the following:

Recycled asphalt material substituted for aggregate base course will be paid for as Item 301(1) Aggregate Base Course, at the unit price shown in the bid schedule for that Item.

CR176-012407
Special Provisions

Replace Section 306 with the following:

SECTION 306

ASPHALT TREATED BASE COURSE
306-1.01 DESCRIPTION.  Construct a plant-mixed asphalt treated base (ATB) course on an approved foundation to the lines, grades, and depths shown in the Plans.  Recycled asphalt pavement (RAP) may be used in the mix as specified herein.

306-1.02 REFERENCE.
1.
Section 401, Hot Mix Asphalt and Surface Treatments.

MATERIALS

306-2.01 COMPOSITION OF MIXTURE - JOB MIX DESIGN (JMD).  Design the JMD according to the Alaska Test Manual (ATM) 417 using the design requirements of Table 306-1 and as specified herein.  Recycled Asphalt Pavement may be used to supplement the aggregate and asphalt cement in the ATB.

TABLE 306-1

ATB Design Requirements

	DESIGN PARAMETERS
	CLASS

“B”

	ATB (Including Asphalt Cement)

	
Stability, Pounds
	1200 min.

	
Flow, 0.01 Inch
	8 - 16

	
Voids in Total Mix, %
	3 – 5

	
Compaction, Number of Blows Each Side of Test Specimen
	50

	Asphalt Cement

	
Percent Voids Filled with Asphalt Cement (VFA) 
	65 - 78

	
Asphalt Cement Content, Min. % @ 4% VTM
	5.0

	
Dust-Asphalt Ratio*
	0.6 - 1.4

	Voids in the Mineral Aggregate (VMA), %, Min.

	
Type II
	12.0


*Dust-asphalt ratio is the percent of material passing the No. 200 sieve divided by the percent of effective asphalt cement.

The JMD will specify the Target Values (TV) for gradation, the TV for asphalt cement content, the Maximum Specific Gravity (MSG) of the ATB, the additives, and the allowable mixing temperature range.

Target values for gradation in the JMD must be within the broad band limits shown in Table 703-3.  For acceptance testing, ATB mixture will have the full tolerances in Table 306-2 applied.  The tolerance limits will apply even if they fall outside the broad band limits shown in Table 703-3, except the tolerance limit of the No. 200 sieve is restricted by the broad band limits.  Tolerance limits will not be applied to the largest sieve specified.

Do not mix ATB produced from different plants for testing or production paving.  ATB from different plants will be rejected.
Submit the following to the Engineer at least 15 days before the production of ATB:

1.
A letter stating the location, size, and type of mixing plant, the proposed gradation for the JMD including gradations for individual virgin aggregate (aggregate) stockpiles and the RAP stockpile.  Provide supporting process quality control information; including the blend ratio of each aggregate stockpile, the RAP stockpile and the RAP asphalt cement content.  For mixes with RAP, provide JMD gradation with and without RAP.  Provide calibration data if WAQTC FOP for AASHTO T308 is used for RAP process control.

2 
Representative samples of each aggregate (coarse, intermediate, fine, blend material and mineral filler, if any) and RAP required for the proposed JMD.  Furnish 100 lbs of each intermediate and/or coarse aggregate, 200 lbs of fine aggregate, 25 lbs of blend sand, and 200 lbs of RAP.

3.
Three separate 1-gallon samples, minimum, of the asphalt cement proposed for use in the ATB.  Include name of product, manufacturer, test results of the applicable quality requirements of Subsection 702-2.01, manufacturer's certificate of compliance according to Subsection 106-1.05, a temperature viscosity curve for the asphalt cement or manufacturer's recommended mixing and compaction temperatures, and current Material Safety Data Sheet (MSDS).

4.
One sample, of at least 1/2 pint, of the anti-strip additive proposed, including name of product, manufacturer, and manufacturer's data sheet, and current MSDS.

The Engineer will evaluate the material and the proposed gradation using ATM 417 and Table 306-1 ATB Design Requirements.

The mix, the materials and proposed gradation meeting the specification requirements will become part of the Contract when approved, in writing, by the Engineer.

FAILURE TO MEET SPECIFICATION REQUIREMENTS

Submit a new JMD with changes noted and new samples in the same manner as the original JMD when:

(
The results do not achieve the requirements specified in Table 306-1

(
The asphalt cement source is changed

(
The source of aggregate, aggregate quality, gradation, or blend ratio is changed

(
The source of RAP is changed

Do not produce ATB for production paving and payment before the Engineer provides written approval of the JMD, the original or a new replacement JMD.

Payment for ATB will not be made until the new JMD is approved.  Approved changes apply only to ATB produced after the submittal of changes.

The Engineer will assess a fee for each mix design subsequent to the approved Job Mix.  The fee will be included under Pay Item 306(6) Asphalt Price Adjustment - Quality.

306-2.02 AGGREGATES.  Conform to Subsection 703-2.04.  Type II, Class B (IIB) total combined aggregates.

Use a minimum of three stockpiles for crushed ATB aggregate (coarse, intermediate, and fine).  Place RAP, blend material and mineral filler in separate piles.

306-2.03 ASPHALT CEMENT.  Conform to 702-2.01 and the following:

The total asphalt cement content may be a combination of PG 52-34 and the residual asphalt cement/binder in the RAP, or only PG 52-34.  Documentation and conformance is required for the PG 52-34.

Provide test reports for each batch of asphalt cement showing conformance to the specifications in Section 702, before delivery to the project.  Require that the storage tanks used for each batch be noted on the test report, the anti-strip additives required by the mix design be added during load out for delivery to the project, and a printed weight ticket for anti-strip is included with the asphalt cement weight ticket. The location where anti-strip is added may be changed with the written approval of the Engineer.

Furnish the following documents at delivery:

1.
Manufacturer’s certificate of compliance (Subsection 106-1.05).

2.
Conformance test reports for the batch (provide prior to delivery as noted above).

3.
Batch number and storage tanks used.

4.
Date and time of load out for delivery.

5.
Type, grade, temperature, and quantity of asphalt cement loaded.

6.
Type and percent of anti-strip added.

306-2.04 ANTI-STRIP ADDITIVES.  Use anti-strip agents in the proportions determined by ATM 414 and included in the approved JMD.  At least 70% of the aggregate must remain coated when tested according to ATM 414.  A minimum of 0.25% by weight of asphalt cement is required.

306-2.05 PROCESS QUALITY CONTROL.  Sample and test materials for quality control of the ATB according to Subsection 106-1.03.  Submit to the Engineer, with the JMD, a documentation plan that will provide a complete, accurate, and clear record of the sampling and testing results.  When directed by the Engineer, make adjustments to the plan and resubmit.

Submit a paving and plant control plan at the pre-paving meeting to be held a minimum of 7 days before initiating pre-paving operations.  Address the sequence of operations.  Outline steps to provide product consistency, to minimize segregation, to prevent premature cooling of the ATB, and to provide the mat density required by these specifications.  Include a proposed quality control testing frequency for gradation, asphalt cement content, and compaction.

Failure to perform quality control forfeits the Contractor’s right to a retest under Subsection 306-4.02.

Provide copies of the documented sampling and testing results no more than 24 hours from the time taken.
306-2.06 RECYCLED ASPHALT PAVEMENT (RAP).  Process existing pavement removed under Subsection 202-3.05 and 3.06 so material passes the 1 1/2" sieve.  Stockpile the material separately from the crushed aggregates.  Perform one gradation and one asphalt cement content test for every 1000 tons of RAP or a minimum of 10 sets of tests whichever is greater.
CONSTRUCTION REQUIREMENTS

306-3.01 WEATHER LIMITATIONS.  Do not place ATB on a wet surface, on an unstable/yielding roadbed, when the base material is frozen, or when weather conditions prevent proper handling or finishing of the mix.  Do not place ATB unless the roadway surface temperature is 40(F or warmer.

306-3.02 EQUIPMENT, GENERAL.  Use equipment in good working order and free of ATB buildup.  Make equipment available for inspection and demonstration of operation a minimum of 24 hours before placement of production ATB.

306-3.03 ASPHALT MIXING PLANTS.  Meet AASHTO M 156.  Use an asphalt plant designed to dry aggregates, maintain accurate temperature control, and accurately proportion asphalt cement and aggregates.  Calibrate the asphalt plant and furnish copies of the calibration data to the Engineer at least 4 hours before ATB production. 

When using recycled asphalt pavement material, mix the RAP with the aggregate before the aggregate enters the plant thereby adding the RAP combined with the aggregate to the asphalt treated base mixture at one time.

Provide a scalping screen at the asphalt plant to prevent oversize material or debris from being incorporated into the ATB. 

Provide a tap on the asphalt cement supply line just before it enters the plant (after the 3-way valve) for sampling asphalt cement.

Provide aggregate and asphalt cement sampling equipment meeting OSHA safety requirements.

306-3.04 HAULING EQUIPMENT.  Costs associated with meeting the requirements of Subsection 306-3.04 are subsidiary to Section 306 Pay Items.

Vehicles/Equipment.  Haul ATB in trucks with tight, clean, smooth metal beds, thinly coated with a minimum amount of paraffin oil, limewater solution, or an approved manufactured asphalt release agent.  Do not use petroleum fuel as an asphalt release agent.

During ATB hauling activities, the hauling vehicle will have covers attached and available for use.  Be prepared to demonstrate deployment of the cover when hauling material or empty.  Illustrate the efficiency of deployment and how the materials are protected from the environment and the environment is protected from the materials.  When directed by the Engineer, cover the ATB in the hauling vehicle(s).

Roadway Maintenance.  Daily inspect, remove/clean, and dispose of project materials deposited on existing and new pavement surface(s) inside and outside the project area including haul routes.

The inspection plan and method of removal/cleaning and disposal shall be submitted in writing to the Engineer and approved by the Engineer 7 days before initiating paving operations.  Include alternatives, options to immediately correct deficiencies in the inspection plan and methods of removal/cleaning and disposal that may be discovered as the work is being performed.

The Engineer may require the Contractor to include a vehicle/equipment cleaning station(s), to be added at the project site and or at the plant, in the basic plan or as one of the corrective alternatives/options.  At a minimum, the cleaning station will include the materials and means to:

(1)
Spray truck tires with an environmental degradable release agent if mix adheres to tires before dumping in front of the paving equipment.

(2)
Clean off loose mix from gates, chains, and tires that might fall on the pavement of the haul route.

(3)
Contain, collect and disposal of (1) and (2).

The Contractor is responsible for the inspection plan, the means, and methods used for removal/cleaning and disposal of fugitive materials/debris.  The Contractor is responsible for the damage as a result of not removing these materials (to the roadway material, the users, and others) and the damage to the roadway materials from the removal method(s).  Approval does not change the Contractor's responsibility, nor add responsibility to the Department for this work.

Repair damage, as specified in Subsection 306-3.16 Patching Defective Areas, to the existing roadway materials (asphalt type) as a result of the fugitive materials or their removal.  Use repair materials of similar type to the damaged material.  Attain written approval from the Engineer for the proposed material.

306-3.05 PAVING EQUIPMENT.  Use self-propelled asphalt pavers with a heated vibratory screed.  Control grade and cross slope with automatic grade and slope control devices.  Use an erected string line, a 30-foot minimum mobile stringline (ski), or other approved grade follower, to automatically actuate the screed or blade control system.  Use grade control on either (a) both the high and low sides or (b) grade control on the high side and slope control on the low side.

Use a paver screed assembly that produces a finished surface of the required smoothness, thickness, and texture without tearing, shoving, or displacing the ATB.

Equip pavers with a receiving hopper having sufficient capacity for a uniform spreading operation and a distribution system to place the ATB uniformly in front of screed.

Prevent segregation of the coarse aggregate particles from the remainder of the ATB during paving operations.  Specifically equip pavers to prevent segregation between the hopper and augers.  Use means and methods approved by the paver manufacturer.  Means and methods may include chain curtains, deflector plates, or other similar devices or combination of devices.  When required by the Engineer, provide a Certificate of Compliance verifying use of the means and methods required to prevent segregation.

306-3.06 ROLLERS.  Use both steel-wheel (static or vibratory) and pneumatic-tire rollers. Avoid crushing or fracturing of aggregate. Use rollers designed to compact ATB asphalt mixtures and reverse without backlash. 

All rollers shall have an attached infrared thermometer that measures and displays the surface temperature to the operator.
Use fully skirted pneumatic-tire rollers having a minimum operating weight of 3000 pounds per tire.

306-3.07 PREPARATION OF EXISTING SURFACE.  Prepare base surface conforming to the Plans and Specifications.

Before placing the hot asphalt mix, apply tack coat material (Section 702) as specified here and in Section 402.  Uniformly coat contact surfaces of curbing, gutters, sawcut pavement, cold joints, manholes, and other structures with tack coat material.  Allow tack coat to break before placement of ATB on these surfaces.

306-3.08 PREPARATION OF ASPHALT.  Provide a continuous supply of asphalt cement to the asphalt mixing plant at a uniform temperature, within the allowable mixing temperature range.

306-3.09 PREPARATION OF AGGREGATES.  Dry the aggregate so the moisture content of the ATB, sampled at the point of acceptance for asphalt cement content, does not exceed 0.5% (by total weight of mix), as determined by WAQTC FOP for AASHTO T 329.

Heat the aggregate for the ATB, and the RAP when being used in the mix, to a temperature compatible with the mix requirements specified.

Adjust the burner on the dryer to avoid damage to the aggregate and to prevent the presence of unburned fuel on the aggregate.  ATB containing soot or fuel is unacceptable (Subsection 105-1.11).

306-3.10 MIXING.  Combine the aggregate, asphalt cement, and additives in the mixer in the amounts required by the JMD.  Mix to obtain 98% coated particles when tested according to AASHTO T 195.

306-3.11 TEMPORARY STORAGE.  Silo type storage bins may be used, provided the characteristics of the ATB remain unaltered.  Changes in the JMD, visible or otherwise, are cause for rejection.  Changes may include:  visible segregation, heat loss; and the physical characteristics of the asphalt cement, lumpiness, or stiffness of the ATB or similar.

306-3.12 PLACING AND SPREADING.  Use asphalt pavers to distribute ATB.  Place the ATB upon the approved surface, spread, strike off, and adjust surface irregularities.  The maximum compacted lift thickness allowed is 3 inches.

During placement, the Engineer, using an infrared camera, may evaluate the ATB surface immediately behind the paver for temperature uniformity.  Areas with temperature differences more than 25o F lower than the surrounding ATB may produce areas of low density.  Contractor shall immediately adjust laydown procedure to maintain a temperature differential of 25o F or less.  Thermal images and thermal profile data will become part of the project record and shared with the Contractor.

Use hand tools to spread, rake, and lute the ATB in areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment impracticable.
When the section of roadway being paved is open to traffic, pave adjacent traffic lanes to the same elevation within 24 hours.  Place approved material against the outside pavement edge when the drop-off exceeds 2 inches. 
Do not the cover/place over the asphalt treated base material until the ATB material throughout that section, as defined by the Paving Plan, is placed and accepted.

Do not pave against new Portland cement concrete curbing until it has cured for at least 72 hours.

Do not place ATB over bridge deck membranes, except as directed by the Engineer.

306-3.13 COMPACTION.  Compact the ATB by rolling thoroughly and uniformly.  In areas not accessible to large rollers, compact with mechanical tampers or trench rollers.  Prevent indentation of ATB.  Do not leave rollers or other equipment standing on ATB that is not sufficiently cooled to prevent indentation.

A mat area with density lower than 92% MSG is considered segregated and not in conformance with the requirements of the Contract.  The work shall be deemed unacceptable by the Engineer according to Subsection 105-1.11 unless, the Engineer determines that reasonably acceptable work has been produced as permitted in Subsection 105-1.03.

The density TV is 95% of the MSG, as determined by WAQTC FOP for AASHTO T 209.  The MSG of the JMD will be used for the first lot of ATB.  The MSG for additional lots will be determined from the first sublot of each lot.

Acceptance testing for density will be performed according to WAQTC FOP for AASHTO T 166/T 275 using a 6 inch diameter core.

306-3.14 JOINTS.  Minimize the number of joints.  Do not construct longitudinal joints in the driving lanes unless approved by the Engineer in writing at the Pre-paving meeting.  Place and compact the ATB to provide a continuous bond, texture, and smoothness between adjacent sections of the ATB.

Coordinate the joints in the ATB pavement layer with the layer of HMA pavement above.  Offset the longitudinal joints in the HMA pavement layer above from the joint in the ATB asphalt pavement layer immediately below by at least 6 inches.

Form transverse joints by cutting back on the previous run to expose the full depth of the layer.  Saw cut the joint, use a removable bulkhead or other method approved by the Engineer.

Remove to full depth improperly formed joints resulting in surface irregularities.  Before removing pavement, cut a neat straight line along the pavement to be removed and the pavement to remain.  Use a power saw or other method approved by the Engineer.  Replace the removed asphalt with new ATB and thoroughly compact.

306-3.15 SURFACE TOLERANCE.  Costs associated with meeting surface tolerances are subsidiary to the ATB Pay Items.

The Engineer will test the finished surface after final rolling at selected locations using a 10 ft straightedge.  Correct variations from the testing edge, between any two contacts, of more than 1/4 inch.

306-3.16 PATCHING DEFECTIVE AREAS.  Costs associated with patching defective areas are subsidiary to the ATB Pay Items.

Remove defective ATB for the full thickness of the course, do not skin patch.  Cut the pavement so that edges are vertical and the sides are parallel to the direction of traffic.  Coat edges with a tack coat meeting Section 402 and allow to cure.  Place and compact fresh ATB to grade (Subsection 306-3.13) and surface tolerance requirements (Subsection 306-3.15).

306-4.01 METHOD OF MEASUREMENT.  Section 109 and the following:

1.
Asphalt Treated Base.

a)
By weighing.  No deduction will be made for the weight of asphalt cement or anti stripping additive or cutting back joints.

2.
Asphalt Cement.  By the ton, as follows.

Method 1:

Percent of asphalt cement for each sublot multiplied by the total weight represented by that sublot.  ATM 405 or WAQTC FOP for AASHTO T 308 will determine the percent of asphalt cement, except ATM 405 will not be used when RAP is included in the mixture.  The same tests used for the acceptance testing of the sublot will be used for computation of the asphalt cement quantity.  If no acceptance testing is required, the percent of asphalt cement is the target value for asphalt cement in the JMD.

Method 2:

Supplier's invoices minus waste, diversion, and remnant.  This procedure may be used on projects where deliveries are made in tankers and the asphalt plant is producing ATB for one project only.

The Engineer may direct, at any time that tankers be weighed in the Engineer’s presence before and after unloading. If the weight determined at the project varies more than 1% from the invoice amount, payment will be based on the weight determined at the project.

Any remnant or diversion will be calculated based on tank stickings or weighing the remaining asphalt cement. The Engineer will determine the method. The weight of asphalt cement in waste ATB will be calculated using the target value for asphalt cement as specified in the JMD.

Method 1 will be used for determining asphalt cement quantity unless otherwise directed in writing.  The procedure initially used will be the one used for the duration of the project.  No payment will be made for any asphalt cement more than 0.4% above the optimal asphalt cement content specified in the JMD.

3.
Asphalt Price Adjustment - Quality.  Determined under Subsection 306-4.03 Evaluation of Materials for Acceptance.  Also included in the measurement are the fees specified in Subsections 306-2.01, 4.02, 4.03 and 5.01.

306-4.02 ACCEPTANCE SAMPLING AND TESTING.  The total price adjustment is the sum of the individual lot price adjustments as determined in Subsection 306-4.03 Evaluation of Materials for Acceptance, and is included in Item 306(6) Asphalt Price Adjustment - Quality.  Fees assessed are also included in Item 306(6).

ASPHALT TREATED BASE

The quantity of ATB produced and placed will be divided into lots and the lots evaluated individually for acceptance. 

A lot will normally be 10,000 tons.  The lot will be divided into sublots of 1000 tons; each randomly sampled and tested for asphalt cement content, density, and gradation according to this subsection.  

If the project has more than 1 lot, and less than 8 additional sublots have been sampled at the time a lot is terminated, either due to completion of paving operations or the end of the construction season (winter shutdown), the material in the shortened lot will be included as part of the prior lot.  The price adjustment computed, according to Subsection 306-4.03, for the prior lot will include the samples from the shortened lot.

If 8 or 9 samples have been obtained at the time a lot is terminated, they will be considered as a lot and the price adjustment will be based on the actual number of test results (excluding outliers) in the shortened lot.

If the contract quantity is between 3,000 tons and 10,000 tons, the Contract quantity will be considered one lot.  The lot will be divided into sublots of 1000 tons and randomly sampled for asphalt cement content, density, and gradation according to this subsection except that a determination for outliers will not be performed.  ATB quantities of less than 600 tons remaining after dividing the Contract quantity into sublots will be included in the last sublot.  ATB quantities of 600 tons or greater will be treated as an individual sublot.  The lot will be evaluated for price adjustment according to Subsection 306-4.03 except as noted.

For Contract quantity of less than 3,000 tons, ATB will be accepted for payment based on the Engineer's approval of a JMD and the placement and compaction of the ATB to the specified depth and finished surface requirements and tolerances.  The Engineer reserves the right to perform any testing required in order to determine acceptance.  Remove and replace any ATB that does not conform to the approved JMD.

Samples collected at the plant from dry batched aggregates, the conveyor system, or the asphalt cement supply line shall be taken by the Contractor in the presence of the Engineer.  The Engineer will take immediate possession of the samples.

The Engineer will determine where samples are taken.

1.
Asphalt Cement Content.  Asphalt treated base mix samples taken for the determination of asphalt cement content will be taken randomly from behind the paver screed before initial compaction, or from the windrow according to WAQTC FOP for AASHTO T 168 and ATM 403, as directed by the Engineer.

Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  At the discretion of the Engineer, asphalt cement content will be determined according to ATM 405 or WAQTC FOP for AASHTO T 308, except ATM 405 will not be used when RAP is included in the mixture.

2.
Aggregate Gradation. 

ATB without RAP.  Samples taken for the determination of virgin aggregate (aggregate) gradation will be from the combined aggregate cold feed conveyor via a diverter device or from the stopped conveyor belt according to WAQTC FOP for AASHTO T 2.  Locate diverter devices for obtaining aggregate samples on the conveyor system delivering combined aggregates, not including RAP, into the drum.  Divert aggregate from the full width of the conveyor system and maintain the diverter device to provide a representative sample of aggregate incorporated into the ATB.  Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  Aggregate samples from the cold feed conveyor will be used to determined the gradation according to WAQTC FOP for AASHTO T 27/T 11 or the gradation will be determined according to WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

ATB with RAP.  For ATB samples, the gradation will be determined according to WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

3.
Density.

The Engineer will determine and mark the location(s) where the Contractor will take each mat core sample.  The location(s) for taking mat core samples will be determined using a set of random numbers and the Engineer's judgment.

Cut full depth core samples centered on the marks from the finished ATB within 24 hours after final rolling.  Neatly core drill one 6-inch-diameter sample at each marked location.  Use a core extractor to remove the core - do not damage the core.  Backfill and compact voids left by coring with new ATB within 24 hours.

The Engineer will immediately take possession of the samples.  Density of the samples will be determined, by the Engineer, according to WAQTC FOP for AASHTO T 166/T 275.

A fee will be assessed for each failure to take core samples, backfill core sample voids, backfill core samples within the specified period, or take core samples at the location marked by the Engineer.

4.
Retesting.

A retest of any sample outside the limits specified in Table 306-2 may be requested provided the quality control requirements of 306-2.05 are met. Deliver this request in writing to the Engineer within 7 days of receipt of the final test of the lot.  The Engineer will mark the sample location for the density retest within a 2-foot radius of the original core.  The original test results will be discarded and the retest result will be used in the price adjustment calculation regardless of whether the retest result gives a higher or lower pay factor.  Only one retest per sample is allowed.  Except for the first lot, gradation and asphalt cement content are determined from the same sample, retesting for gradation or asphalt cement from the first sublot of a lot will include retesting for the MSG; when separate samples are used, retesting for asphalt cement content will include retesting for MSG.

ASPHALT CEMENT

The lot size for asphalt cement will normally be 200 tons.  If a project has more than one lot and the remaining asphalt cement quantity is less than 150 tons, it will be added to the previous lot and that total quantity will be evaluated for price adjustment as one lot.  If the remaining asphalt cement quantity is 150 tons or greater, it will be sampled, tested and evaluated as a separate lot.

If the contract quantity of asphalt cement is between 85 – 200 tons, the contract quantity will be considered as one lot and sampled, tested, and evaluated according to this subsection.  Quantities of asphalt cement less than 85 tons will be accepted based on manufacturer’s certified test reports and certification of compliance.

Asphalt cement will be sampled according to WAQTC FOP for AASHTO T 40, tested for conformance to the specifications in Section 702, and evaluated for price adjustment in accordance with 306-4.03.  Asphalt cement pay reduction factors for each sample will be determined from Table 306-4.  Three separate samples from each lot will be taken, one for acceptance testing, one for Contractor retesting, and one held in reserve for referee testing if applicable.

306-4.03 EVALUATION OF MATERIALS FOR ACCEPTANCE.  A mat area of finished surfacing that is contaminated with foreign material; is segregated (determined visually or by testing), has a lower density than specified, fails to meet surface tolerance requirements, is flushing or bleeding asphalt cement after compaction is complete, or in any other way determined to be defective is unacceptable according to Subsection 105-1.11.  Correct unacceptable work and materials according to Subsection 306-3.16 and as directed by the Engineer. 

Price adjustments in this subsection are addressed under Pay Item 306(6) Asphalt Price Adjustment-Quality.
Price Adjustment Base (PAB)
PAB = $88.50 per ton
ASPHALT TREATED BASE

The total Asphalt Treated Base price adjustment is the sum of all price adjustments for each lot.

The following method of price adjustment will be applied to ATB when the contract quantity equals or exceeds 3000 tons, except as specified in Subsection 306-4.02.

Acceptance test results for a lot will be analyzed collectively and statistically by the Quality Level Analysis method as specified in Subsection 106-1.03.3 to determine the total estimated percent of the lot that is within specification limits.  

The price adjustment is based on the lower of two pay factors for the ATB.  The first factor is the composite pay factor (CPF) and includes gradation and asphalt cement content.  The second factor is the density pay factor (DPF).

A lot containing ATB with a pay factor less than 1.00 will be accepted at an adjusted price, provided the pay factor is at least 0.75 and there are no isolated defects identified by the Engineer.  A lot containing ATB that fails to obtain at least a 0.75 pay factor will be considered unacceptable and rejected under Subsection 105-1.11.

ATB rejected based on visual inspection will be tested if requested by the Contractor.  A minimum of two samples will be collected from the rejected ATB and tested.  If test results are within specification limits, payment will be made for the ATB.  If any of the test results fail to meet specifications, no payment will be made and the cost of the testing will be assessed as a fee and paid by the Contractor under Pay Item 306(6) Asphalt Price Adjustment - Quality.  Costs associated with removal and disposal of the rejected ATB are subsidiary to the Asphalt Treated Base Pay Items.

Outlier Test.  Before computing the price adjustment, the validity of the test results will be determined by SP-7, the Standard Practice for Determination of Outlier Test Results. Outlier test results will not be included in the price adjustment calculations.

When gradation and asphalt cement content are determined from the same sample, if any size on the gradations test or the asphalt cement content is an outlier, then the gradation test results and the asphalt cement content results for that sublot will not be included in the price adjustment.  The density test result for that sublot will be included in the price adjustment provided it is not an outlier.

For a sublot, when gradation and asphalt cement content are determined from separate samples, the individual test results for density, gradation, and cement content, that are not an outlier, will be included in price adjustment.

Quality Level Analysis (QLA).  

Outliers (determined by SP-7), and any test results on material not incorporated into the work, are eliminated from the quality level analysis.

Pay factors for the remaining test results are computed as follows:


1.
Arithmetic mean:

 SHAPE  \* MERGEFORMAT 



Where:

∑
=
summation of



x 
=
individual test value to xn


n 
=
total number of test values


is rounded to the nearest tenth for density and sieve sizes except the No. 200 sieve.

is rounded to the nearest hundredth for asphalt cement content and the No. 200 sieve.

2.
The sample standard deviation:
s

Where:

∑(x2)
=
sum of the squares of individual test values.




(∑x)2
=
square of the sum of the individual test values.

s 
is rounded to the nearest hundredth for density and all sieve sizes except the No. 200 sieve.

s 
is rounded to the nearest 0.001 for asphalt cement content and the No. 200 sieve.

If s < 0.001:

(
Density and all sieves, except the No. 200, s = 0.20.

(
Asphalt cement content and the No. 200 sieve, s = 0.02.

3.
The USL and LSL are computed.  For aggregate gradation and asphalt cement content, the Specification Limits (USL and LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances in Table 306-2.  The TV is the specified value in the approved JMD. Specification tolerance limits for the largest sieve specified will be plus 0 and minus 1 when performing Percent Within Limits (PWL) calculations.  The TV for density is 95% of the MSG, the LSL is 92% of MSG, and the USL is 99% of MSG.
TABLE 306-2
LOWER SPECIFICATION LIMIT (LSL) & UPPER SPECIFICATION LIMIT (USL)
	Measured Characteristics
	LSL
	USL

	3/4 inch sieve
	TV  -6.0
	TV  +  6.0

	1/2 inch sieve
	TV  -6.0
	TV  +  6.0

	3/8 inch sieve
	TV  -6.0
	TV  +  6.0

	No. 4 sieve
	TV  -6.0
	TV  +  6.0

	No. 8 sieve
	TV  -6.0
	TV  +  6.0

	No. 16 sieve
	TV  -5.0
	TV  +  5.0

	No. 30 sieve
	TV  -4.0
	TV  +  4.0

	No. 50 sieve
	TV  -4.0
	TV  +  4.0

	No. 100 sieve
	TV  -3.0
	TV  +  3.0

	No. 200 sieve*
	TV  -2.0
	TV  +  2.0

	Asphalt %
	TV  -0.4
	TV  +  0.4

	Mat Density %
	92
	99


*Tolerances for the No. 200 sieve may not exceed the  limits in Table 703-3.

4.
The Upper Quality Index:
QU

Where:
USL = Upper Specification Limit

QU is rounded to the nearest hundredth.

5.
The Lower Quality Index:
QL
Where:
LSL = Lower Specification Limit

QL is rounded to the nearest hundredth.

6.
PU (percent within the upper specification limit corresponding to a given QU), Subsection 106-1.03.

7.
PL (percent within the lower specification limit corresponding to a given QL), Subsection 106-1.03.

8.
The Quality Level (the total percent within specification limits) for aggregate gradation, asphalt cement content, and density.

Quality Level = (PL + PU) – 100
9.
Using the Quality Levels from Step 8, the lot Pay Factor (PF) is determined for Density (DPF) and gradation (PFsieve size) and asphalt cement content (PFac) from Table 106-2. The maximum pay factor for the largest sieve size specification for gradation is 1.00.

10.
The Composite Pay Factor (CPF) combines the gradation and asphalt cement content pay factor from Step 9 for the lot and is determined using the following formula:


[f3/4 inch (PF3/4 inch) + f1/2 inch (PF1/2 inch) +....fac (PFac)]

CPF = 



(f

The CPF is rounded to the nearest hundredth.
Table 306-3 gives the weight factor (f), for each sieve size and asphalt cement content.
TABLE 306-3

WEIGHT FACTORS
	Sieve Size
	Type II

Factor “f”

	1 inch sieve
	-

	3/4 inch sieve
	4

	1/2 inch sieve
	5

	3/8 inch sieve
	5

	No. 4 sieve
	4

	No. 8 sieve
	4

	No. 16 sieve
	4

	No. 30 sieve
	5

	No. 50 sieve
	5

	No. 100 sieve
	4

	No. 200 sieve
	20

	Asphalt %
	40


Asphalt Treated Base Price Adjustment = PAB x Q x 0.5 x [(CPF or DPF)* -1.00]

PAB

= Price Adjustment Base

Q 

= tons in Lot

CPF 
= Composite Pay Factor

DPF 
= Density Pay Factor

*CPF or DPF, whichever is lower.

ASPHALT CEMENT

The total asphalt cement price adjustment is the sum of all price adjustments for each lot.

Asphalt cement will be randomly sampled and tested in accordance with Subsection 306-4.02.  Asphalt cement pay reduction factors for each sample will be determined from Table 306-4.

Table 306-4

ASPHALT CEMENT PAY REDUCTION FACTORS

(Use the single, highest pay reduction factor)

	
	
	Pay Reduction Factor (PRF)

	Test
	Spec
	0.00
	0.04
	0.05
	0.06
	0.07
	0.08
	0.10
	0.25
	Reject or

Engr Eval

	Tests On Original Binder

	Viscosity
	< 3 Pa-s
	< 3
	---
	> 3
	---
	---
	---
	---
	---
	---

	Dynamic

Shear
	> 1.00 kPa
	> 1.00
	---
	0.88-0.99
	---
	---
	---
	0.71-0.89
	0.50-0.70
	< 0.50

	Toughness
	> 110 in-lbs
	> 93.5
	90.0-93.4
	85.0-89.9
	80.0-84.9
	75.0-79.9
	70.0-74.9
	---
	---
	< 70.0

	Tenacity
	> 75 in-lbs
	> 63.8
	61.0-63.7
	58.0-60.9
	55.0-57.9
	52.0-54.9
	48.0-51.9
	---
	---
	< 48.0

	Tests On RTFO

	Mass Loss
	< 1.00 %
	< 1.00
	---
	1.001-1.092
	---
	---
	---
	1.093-1.184
	1.185-1.276
	> 1.276

	Dynamic

Shear
	> 2.20 kPa
	> 2.20
	---
	1.816-2.199
	---
	---
	---
	1.432-1.815
	1.048-1.431
	< 1.048

	Test On PAV

	Dynamic

Shear
	< 5000 kPa
	< 5000
	---
	5001-5289
	---
	---
	---
	5290-5578
	5579-5867
	> 5867

	Creep

Stiffness, S
	< 300 MPa
	< 300
	---
	301-338
	---
	---
	---
	339-388
	389-450
	> 450

	Creep Stiffness,

m-value
	> 0.300
	> 0.300
	---
	0.287-0.299
	---
	---
	---
	0.274-0.286
	0.261-0.273
	< 0.261


Asphalt Cement Price Adjustment = 5 x PAB x Qty x PRF (for each sample)

PAB 

= Price Adjustment Base

Qty 

= Quantity of asphalt cement represented by asphalt cement sample

PRF 

= Pay Reduction Factor from Table 306-4

Asphalt Cement Appeal Procedure.  Once notified of a failing test result of an asphalt cement sample, the Contractor has 21 days to issue a written appeal.  The appeal must be accompanied by all of the Contactor’s quality control test results and a test result of Contactor’s sample of this lot tested by an AASHTO accredited asphalt laboratory (accredited in the test procedure in question).  The Engineer will review these test results using ASTM D3244 to determine a test value upon which to base a price reduction.

If the Contractor challenges this value, then the referee sample held by the Engineer will be sent to, a mutually agreed upon independent AASHTO accredited laboratory for testing.  This test result will be incorporated into the ASTM D3244 procedure to determine a test value upon which to base a price reduction.  If this final value incurs a price adjustment, the Contractor shall pay the cost of testing the referee sample.

306-4.04 ASPHALT MATERIAL PRICE ADJUSTMENT – UNIT PRICE.

This subsection provides a price adjustment for asphalt material by: 

(a) 
additional compensation to the Contractor or 

(b) 
a deduction from the Contract amount.

1.
This provision shall apply to asphalt material meeting the criteria of Section 702, and is included in items listed in the bid schedule of Sections 306, 307, 308, 318 and 401 through 409, except Section 402.  Also included is the asphalt material in the Prelevel/Leveling Course (rut repair) HMA and Temporary HMA as part of 401, Approach HMA as included in 401 or 639 and Pathway HMA as part of 608.

2.
This provision shall only apply to cost changes in asphalt material that occur between the date of bid opening and the date the asphalt material is incorporated into the project. 

3.
The asphalt material price adjustment will only apply when:

a.
More than 500 tons of asphalt material in the bid schedule of Sections described in Item 1; and 

b.
More than a 7.5% increase or decrease in the Alaska Asphalt Material Price Index, from the date of bid opening to the date the asphalt material is incorporated into the project.

4.
The Alaska Asphalt Material Price Index (AAMPI) is posted on the Department’s Materials website along with the formula used to calculate the Index. The AAMPI as used in the determination of the “Asphalt Material Price Adjustment – Unit Price” is calculated for the first and third Friday of each month. The index applies from the beginning of the period start day 00:00 hrs, and ends 00:00 hrs the start of the next period. Other calculation and or period start/end days, including the post day (except as fall on the first and third Friday) are not permitted.

5.
Price adjustment will be cumulative and calculated with each progress payment. Use the price index in effect on the last day of the pay period, to calculate the price adjustment for asphalt material incorporated into the project during that pay period. The Department will increase or decrease payment under this Contract by the amount determined with the following asphalt material price adjustment formula:

For an increase exceeding 7.5%, additional compensation = [(IPP–IB)–(0.075 x IB)] x Q

For a decrease exceeding 7.5%, deduction from contract = [(IB–IPP)–(0.075 x IB)] x Q

Where:
Q
=
Quantity of Asphalt Material incorporated into project during the pay period, in tons

IB
=
Index at Bid: the bimonthly Alaska Asphalt Material Price Index in effect on date of bid, in dollars per ton

IPP
=
Index at Pay Period: the bimonthly Alaska Asphalt Material Price Index in effect on the last day of the pay period, in dollars per ton

Method of measurement for determining Q (quantity) is the weight of asphalt material meeting the criteria of this subsection and is incorporated into the project. The quantity does not include aggregate, mineral filler, blotter material, thinning agents added after material qualification, or water for emulsified asphalt.

306-5.01 BASIS OF PAYMENT.
Except where specified as individual Pay Items the work and materials associated with:
Asphalt cement, anti-stripping additives, surface tolerance corrections, patching defective areas; removal and disposal of rejected ATB, and the hauling equipment are subsidiary to the Asphalt Treated Base Pay Items.

Item 306(6) Asphalt Price Adjustment - Quality: is the sum of the price adjustments for each material lot and for fees assessed the Contractor including:

(
Each mix design subsequent to the approved Job Mix Design (Subsection 306-2.01) will result in a fee of $2500.00 each.

(
Failure to cut core samples within the specified period will result in a fee of $100.00 per sample per day (Subsection 306-4.02).

(
Failure to backfill voids left by sampling within the specified period will result in a fee of $100 per hole per day (Subsection 306-4.02).

(
Contractor retesting, referee sample testing and Contractor requested testing for visually inspected and rejected asphalt treated base failing to meet specifications will result in a fee being assessed for all costs associated with the test (Subsection 306-4.02, 4.03).
Payment will be made under:
Pay Item No.
Pay Item
Pay Unit
306(1)
ATB
Ton
306(2)
Asphalt Cement, Grade PG 52-34
Ton
306(6)
Asphalt Price Adjustment - Quality
Contingent Sum
306(10)
Asphalt Material Price Adjustment – Unit Price
Contingent Sum
CR306-101110
Special Provisions
Replace Section 401 with the following:
SECTION 401

HOT MIX ASPHALT AND SURFACE TREATMENTS

401-1.01 DESCRIPTION. Construct one or more layers of plant-mixed Hot Mix Asphalt (HMA) pavement on an approved surface, to the lines, grades, and depths shown in the Plans.

1.
In this Section, HMA refers to Type I, II, III and IV.

a.
Temporary Asphalt Pavement:  HMA, Type II, Class B, minimum.

b.
Preleveling/Leveling Course:  HMA, Type IV, Class B.

c.
Use of Reclaimed Asphalt Pavement (RAP) is not permitted in HMA, except RAP may be used in HMA, Type II, Class B.

d.
Warm Mix Asphalt (WMA) is not permitted in HMA.

MATERIALS

401-2.01 COMPOSITION OF MIXTURE - JOB MIX DESIGN (JMD). Design the JMD according to the Alaska Test Manual (ATM) 417 using the design requirements of Table 401-1.

TABLE 401-1

hMA Design Requirements

	DESIGN PARAMETERS
	CLASS

“A”
	CLASS

“B”

	HMA (Including Asphalt Cement)

	
Stability, Pounds
	1800 Min.
	1200 min.

	
Flow, 0.01 Inch
	8 – 14
	8 - 16

	
Voids in Total Mix, %
	3 - 5
	3 – 5

	
Compaction, Number of Blows Each Side of Test Specimen
	75
	50

	Asphalt Cement

	
Percent Voids Filled with Asphalt Cement (VFA) 
	65 - 75
	65 - 78

	
Asphalt Cement Content, Min. % @ 4% VTM
	5.0
	5.0

	Dust-Asphalt Ratio*
	0.6 - 1.4
	0.6 - 1.4

	Voids in the Mineral Aggregate (VMA), %, Min.

	
Type I
	12.0
	11.0

	
Type II
	13.0
	12.0

	
Type III, IV
	14.0
	13.0


*Dust-asphalt ratio is the percent of material passing the No. 200 sieve divided by the percent of effective asphalt cement.

The JMD will specify the Target Values (TV) for gradation, the TV for asphalt cement content, the Maximum Specific Gravity (MSG) of the HMA, the additives, and the allowable mixing temperature range.

Target values for gradation in the JMD must be within the broad band limits shown in Table 703-3, for the Type of HMA specified.  For acceptance testing, HMA mixture will have the full tolerances in Table 401-2 applied.  The tolerance limits will apply even if they fall outside the broad band limits shown in Table 703-3, except the tolerance limit of the No. 200 sieve is restricted by the broad band limits.  Tolerance limits will not be applied to the largest sieve specified.

Do not mix HMA produced from different plants for testing or production paving.  HMA from different plants will be rejected.

Submit the following to the Engineer at least 15 days before the production of HMA:

1.
A letter stating the location, size, and type of mixing plant, the proposed gradation for the JMD, gradations for individual stockpiles with supporting process quality control information, and the blend ratio of each aggregate stockpile.  The proposed gradation must meet the requirements of Table 703-3 for each Type of HMA specified in the Contract.

2.
Representative samples of each aggregate (coarse, intermediate, fine, and blend material and mineral filler, if any) in the proportions required for the proposed mix design. Furnish a total of 500 pounds of material.

3.
Five separate 1-gallon samples of the asphalt cement proposed for use in the HMA.  Include name of product, manufacturer, test results of the applicable quality requirements of Subsection 702-2.01, manufacturer's certificate of compliance according to Subsection 106-1.05, a temperature viscosity curve for the asphalt cement or manufacturer's recommended mixing and compaction temperatures, and current Material Safety Data Sheet.

4.
One sample, of at least 1/2 pint, of the anti-strip additive proposed, including name of product, manufacturer, and manufacturer's data sheet, and current Material Safety Data Sheet.

The Engineer will evaluate the material and the proposed gradation using ATM 417 and the requirements of Table 401-1 for the appropriate Type and Class of HMA specified.  The mix, the materials and proposed gradation meeting the specification requirements will become part of the Contract when approved, in writing, by the Engineer.

The Engineer has the option to require further verification of the JMD.  Evaluation of the JMD may be included in the Process Quality Controls, Supplemental Process Quality Controls, Subsection 401-2.05, Test Strip construction.

FAILURE TO MEET SPECIFICATION REQUIREMENTS

Submit a new JMD with changes noted and new samples in the same manner as the original JMD when:

(
The results do not achieve the requirements specified in Table 401-1

(
The asphalt cement source is changed

(
The source of aggregate, aggregate quality, gradation, or blend ratio is changed

(
The results of a Test Strip do not meet the requirements of the specification – the Engineer may require a new JMD.

Do not produce HMA for production paving and payment before the Engineer provides written approval of the JMD, the original or a new replacement JMD.  If a Test Strip(s) is required, do not produce HMA for production paving and payment before the Engineer provides written approval of the Test Strip construction, construction process, the materials, and the JMD, Subsection 401-2.05.

Payment for HMA will not be made until the new JMD and the Test Strip, when required, is approved.  Approved changes apply only to HMA produced after the submittal of changes.

The Engineer will asses a fee for each mix design subsequent to the approved Job Mix Design.  The fee will be included under Item 401(6) Asphalt Price Adjustment – Quality.

401-2.02 AGGREGATES. Conform to Subsection 703-2.04.

Use a minimum of three stockpiles for crushed HMA aggregate (coarse, intermediate, and fine). Place blend material or mineral filler, if any, in a separate pile.

401-2.03 ASPHALT CEMENT. Conform to 702-2.01.  If not specified, use PG 52-34.

Provide test reports for each batch of asphalt cement showing conformance to the specifications in Section 702 before delivery to the project.  Require that the storage tanks used for each batch be noted on the test report, the anti-strip additives required by the mix design be added during load out for delivery to the project, and a printed weight ticket for anti-strip is included with the asphalt cement weight ticket. The location where anti-strip is added may be changed with the written approval of the Engineer.

Furnish the following documents at delivery:

1.
Manufacturer’s certificate of compliance (Subsection 106-1.05).

2.
Conformance test reports for the batch (provide prior to delivery as noted above).

3.
Batch number and storage tanks used.

4.
Date and time of load out for delivery.

5.
Type, grade, temperature, and quantity of asphalt cement loaded.

6.
Type and percent of anti-strip added.

401-2.04 ANTI-STRIP ADDITIVES.  Use anti-strip agents in the proportions determined by ATM 414 and included in the approved JMD.  At least 70% of the aggregate must remain coated when tested according to ATM 414.  A minimum of 0.25% by weight of asphalt cement is required.

401-2.05 PROCESS QUALITY CONTROL.  Sample and test materials for quality control of the HMA according to Subsection 106-1.03.  Submit to the Engineer, with the JMD, a documentation plan that will provide a complete, accurate, and clear record of the sampling and testing results.  When directed by the Engineer, make adjustments to the plan and resubmit.

Submit a paving and plant control plan at the pre-paving meeting to be held a minimum of 5 working days before initiating paving operations.  Address the sequence of operations and joint construction.  Outline steps to provide product consistency, to minimize segregation, to prevent premature cooling of the HMA and to provide the mat and longitudinal density required by these specifications.  Include a proposed quality control testing frequency for gradation, asphalt cement content, and compaction.

Failure to perform quality control forfeits the Contractor’s right to a retest under Subsection 401-4.02.

Provide copies of the documented sampling and testing results no more than 24 hours from the time taken.

SUPPLEMENTAL PROCESS QUALITY CONTROL

The Engineer has the option to require supplemental process quality controls including additional sampling and testing.  Include the supplemental process quality controls in the documentation plan.
When directed by the Engineer:  provide “Density Profiles” and or “Test Strips.”

1.
Density Profiles.  Provide density profile testing, with a nuclear density gauge, of the mat and longitudinal joints.  Include the frequency of the test groups, configuration of the test groups for mat density and joint density individually or combined.  Indicate the number of tests in a test group intended to confirm the density of the mat and joints.

Locations that may require testing include:  all lanes on bridge decks, adjacent to longitudinal joints, areas where segregation is visible, thermal segregation potential exists, where mat density is lower than the minimum (considered segregated), and the paver starts/stops.  The Engineer will identify these and other areas that require density testing.
2
Test Strips.  Construct test strips (ATM 412) using the approved job mix HMA a minimum of 5 working days prior to planned production paving, except use the proposed JMD when the test strip is being constructed to help evaluate the JMD as part of the mix performance analysis.  Submit a proposed test strip location to the Engineer for coordination, and approval; include in the process control documentation plan.  The Engineers approval and written authorization of the location, date, and time, is required before construction of a test strip.
Establish roller patterns and the number of passes required to assure that proper placement and compaction is achieved.  The test strip shall include no less than 300 tons and no more than 1000 tons, except as may be authorized, in writing, by the Engineer.  The full complement of the paving train will be on site to receive instructions from the Engineer as needed to complete the mix performance analysis.  Make the equipment available for inspection as required by Subsection 401-3.02.  Provide an onsite process control representative with authority to modify mix components as instructed by the Engineer.

Payment for Test Strips:  Subsection 401-5.01 Basis of Payment and as noted here.

a.
Approved.  Test strip construction and material, approved by the Engineer in writing, as meeting the specification requirements will be paid for at the Contract unit prices.  Price adjustments will not be included for quality, unit price, or other.

b.
Failed.  The Engineer may direct the Contractor to remove and dispose of test strips not meeting specification requirements.  Contractor, construct a new test strip or return the surface materials and grade to their original condition as directed by the Engineer.  The materials, construction of, removal and disposal of a failed test strip will be at the Contractor’s expense.

Only after the Engineer approves the test strip may HMA be produced for production paving and payment.

CONSTRUCTION REQUIREMENTS
401-3.01 WEATHER LIMITATIONS.  Do not place the HMA on a wet surface, on an unstable/yielding roadbed, when the base material is frozen, or when weather conditions prevent proper handling or finishing of the mix.  Do not place HMA unless the roadway surface temperature is a minimum of 40( F or warmer.  HMA Type II, Class A - Do not place mix after September 15 unless approved by the Engineer in writing.

401-3.02 EQUIPMENT, GENERAL.  Use equipment in good working order and free of HMA buildup.  Make equipment available for inspection and demonstration of operation a minimum of 24 hours before placement of production HMA, except when a test strip is required, 24 hours before placement of the test strip HMA.

401-3.03 ASPHALT MIXING PLANT.  Meet AASHTO M 156. Use an asphalt plant designed to dry aggregates, maintain accurate temperature control, and accurately proportion asphalt cement and aggregates.  Calibrate the asphalt plant and furnish copies of the calibration data to the Engineer at least 4 hours before HMA production.

Provide a scalping screen at the asphalt plant to prevent oversize material or debris from being incorporated into the HMA.

Provide a tap on the asphalt cement supply line just before it enters the plant (after the 3-way valve) for sampling asphalt cement.

Provide aggregate and asphalt cement sampling equipment meeting OSHA safety requirements.

401-3.04 HAULING EQUIPMENT.  Costs associated with Subsection 401-3.04 are subsidiary to Section 401 Pay Items.  

Vehicles/Equipment.  Haul HMA in trucks with tight, clean, smooth metal beds, thinly coated with a minimum amount of paraffin oil, limewater solution, or an approved manufactured asphalt release agent.  Do not use petroleum fuel as an asphalt release agent.

During HMA hauling activities, the hauling vehicle will have covers attached and available for use.  Be prepared to demonstrate deployment of the cover when hauling material or empty.  Illustrate the efficiency of deployment and how the materials are protected from the environment and the environment is protected from the materials.  When directed by the Engineer cover the HMA in the hauling vehicle(s).

Roadway Maintenance.  Daily inspect, remove/clean, and dispose of project materials deposited on existing and new pavement surfaces(s) inside and outside the project area including haul routes.

The inspection plan and method of removal/cleaning and disposal shall be submitted in writing to the Engineer and approved by the Engineer 5 days before initiating paving operations.  Include alternatives, options to immediately correct deficiencies in the inspection plan and methods of removal/cleaning and disposal that may be discovered as the work is being performed.

The Engineer may require the Contractor to include a vehicle/equipment cleaning station(s), to be added at the project site and or at the plant, in the basic plan or as one of the corrective alternatives/options.  At a minimum, the cleaning station will include the materials and means to:

(1)
Spray truck tires with an environmental degradable release agent if mix adheres to tires before dumping in front of the paver.

(2)
Clean off loose mix from gates, chains, and tires that might fall on the pavement of the haul route.

(3)
Contain, collect and disposal of (1) and (2).

The Contractor is responsible for the inspection plan, the means, and methods used for removal/cleaning and disposal of fugitive materials/debris.  The Contractor is responsible for the damage as a result of not removing these materials (to the roadway material and the users and others) and the damage to the roadway materials from the removal method(s).  Approval does not change the Contractor's responsibility, nor add responsibility to the Department for this work.

Repair damage to the existing roadway materials (asphalt type) as a result of the fugitive materials or their removal as specified in Subsection 401-3.16 Patching Defective Areas.

401-3.05 ASPHALT PAVERS.  Use self-propelled pavers equipped with a heated vibratory screed.  Control grade and cross slope with automatic grade and slope control devices.  Use an erected string line, a 30-foot minimum mobile stringline (ski), or other approved grade follower, to automatically actuate the paver screed control system.  Use grade control on either (a) both the high and low sides or (b) grade control on the high side and slope control on the low side. 

Equip the paver with a receiving hopper having sufficient capacity for a uniform spreading operation and a distribution system to place the HMA uniformly in front of screed.

Use a screed assembly that produces a finished surface of the required smoothness, thickness, and texture without tearing, shoving, or displacing the HMA.

Equip the paver with a means of preventing segregation of the coarse aggregate particles from the remainder of the HMA when carried from the paver hopper back to the augers.  Use means and methods approved by the paver manufacturer.  Means and methods may consist of chain curtains, deflector plates, or other similar devices or combination of devices.  When required by the Engineer, provide a Certificate of Compliance that verifies the means and methods required to prevent segregation are being used.

The use of a “Layton Box” or equivalent towed paver is allowed on bike paths, sidewalks, and driveways.

401-3.06 ROLLERS.  Use both steel-wheel (static or vibratory) and pneumatic-tire rollers.  Avoid crushing or fracturing of aggregate.  Use rollers designed to compact HMA mixtures and reverse without backlash.

Use pneumatic rollers to compact the prelevel/leveling course.

All rollers shall have an attached infrared thermometer that measures and displays the surface temperature to the operator.

Use fully skirted pneumatic-tire rollers having a minimum operating weight of 3000 pounds per tire.

401-3.07 PREPARATION OF EXISTING SURFACE.  Prepare existing surfaces conforming to the Plans and Specifications. Before applying tack coat to an existing paved surface, clean loose material from cracks for the depth of the cracks.  Fill the cleaned cracks, wider than 1 inch, with an approved HMA tamped in place.  Wash and or sweep the paved surface clean and free of loose materials.

Preparation of a milled surface:

(
Prelevel remaining ruts, pavement delaminations, or depressions having a depth greater than 1/2 inch with HMA, Type IV.  Compact the prelevel/leveling course using pneumatic-tire rollers.  The Engineer’s approval of the material and material installation is required.  The Engineer will inspect the material and material installation.  Correct material and material installations identified by the Engineer as required by the Engineer for approval.  Density testing is not required for the leveling course (prelevel) material, material installation.

(
Where the planing equipment breaks through existing pavement, remove 2 inches of existing base material depth and replace with HMA, Type II, Class B.  Cold mix HMA prohibited.
During the planing operation, notify the Engineer of pavement areas that may be thin or unstable.

Do not apply the tack coat material until the Engineer approves the existing surface including, not limited to; the existing paved surface, the milled surface, and a prior layer of HMA pavement.

Before placing the hot asphalt mix, apply tack coat material (Section 702) as specified here and in Section 402.  Uniformly coat contact surfaces of curbing, gutters, sawcut pavement, cold joints, manholes, and other structures with tack coat material.  Allow tack coat to break before placement of HMA on these surfaces. 

401-3.08 PREPARATION OF ASPHALT. Provide a continuous supply of asphalt cement to the asphalt mixing plant at a uniform temperature, within the allowable mixing temperature range.

401-3.09 PREPARATION OF AGGREGATES. Dry the aggregate so the moisture content of the HMA, sampled at the point of acceptance for asphalt cement content, does not exceed 0.5% (by total weight of mix), as determined by WAQTC FOP for AASHTO T 329.

Heat the aggregate for the HMA to a temperature compatible with the mix requirements specified.

Adjust the burner on the dryer to avoid damage to the aggregate and to prevent the presence of unburned fuel on the aggregate.  HMA containing soot or fuel is unacceptable (Subsection 105-1.11).

401-3.10 MIXING.  Combine the aggregate, asphalt cement, and additives in the mixer in the amounts required by the JMD. Mix to obtain 98% coated particles when tested according to AASHTO T195.

For batch plants, put the dry aggregate in motion before addition of asphalt cement. 

401-3.11 TEMPORARY STORAGE.  Silo type storage bins may be used, provided the characteristics of the HMA remain unaltered.  Changes in the JMD, visible or otherwise, are cause for rejection.  Changes may include:  visible segregation, heat loss, and the physical characteristics of the asphalt cement, lumpiness, or stiffness of the HMA or similar.

401-3.12 PLACING AND SPREADING.  Use asphalt pavers to distribute HMA, including leveling (preleveling) course and temporary HMA.  Place the HMA upon the approved surface, spread, strike off, and adjust surface irregularities.  The maximum compacted lift thickness allowed is 3 inches.

During placement, the Engineer, using an infrared camera, may evaluate the HMA surface immediately behind the paver for temperature uniformity.  Areas with temperature differences more than 25o F lower than the surrounding HMA may produce areas of low density.  Contractor shall immediately adjust laydown procedure to maintain a temperature differential of 25o F or less.  Thermal images and thermal profile data will become part of the project record and shared with the Contractor.

Use hand tools to spread, rake, and lute the HMA in areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment impracticable.

When the section of roadway being paved is open to traffic, pave adjacent traffic lanes to the same elevation within 24 hours.  Place approved material against the outside pavement edge when the drop off exceeds 2 inches. 

When multiple lifts are specified in the Contract, do not place the final lift until lower lifts throughout that section, as defined by the Paving Plan, are placed and accepted.

Do not pave against new Portland cement concrete curbing until it has cured for at least 72 hours.

Do not place the final lift until curb and gutter, all types, are installed complete, except as approved by the Engineer.

Place HMA over bridge deck membranes according to Section 508 and the manufacturer's specifications.

401-3.13 COMPACTION. Thoroughly and uniformly, compact the HMA by rolling.  In areas not accessible to large rollers, compact with mechanical tampers or trench rollers.  Do not leave rollers or other equipment standing on HMA that has not sufficiently cooled to prevent indentation.

A mat area with density lower than 92% MSG is considered segregated and not in conformance with the requirements of the Contract.  The work shall be deemed unacceptable by the Engineer according to Subsection 105-1.11 unless, the Engineer determines that reasonably acceptable work has been produced as permitted in Subsection 105-1.03.

The density TV is 95% of the MSG, as determined by WAQTC FOP for AASHTO T 209.  The MSG of the JMD will be used for the first lot of each Type of HMA.  The MSG for additional lots will be determined from the first sublot of each lot.

Acceptance testing for density will be performed according to WAQTC FOP for AASHTO T 166/T 275 using a 6 inch diameter core.  (Acceptance testing for density of leveling course or temporary pavement is not required).

When directed by the Engineer, provide density profiles of the mat and longitudinal joints with a nuclear density gauge.  Deliver the results of density tests to the Engineer at the time of the testing, in writing in the format detailed in the Quality Control Plan Subsection 401-2.05.

401-3.14 JOINTS. Minimize the number of joints.  Do not construct longitudinal joints in the driving lanes unless approved by the Engineer in writing at the Pre-paving meeting.  Place and compact the HMA to provide a continuous bond, texture, and smoothness between adjacent sections of the HMA.

Remove to full depth improperly formed joints resulting in surface irregularities.  Before removing pavement, cut a neat, straight line along the pavement to be removed and the pavement to remain.  Use a power saw or other method approved by the Engineer.  Replace the removed asphalt with new HMA and thoroughly compact.

Form transverse joints by cutting back on the previous run to expose the full depth of the layer.  Saw cut the joint, use a removable bulkhead or other method approved by the Engineer.

Offset the longitudinal joints in one layer from the joint in the layer immediately below by at least 6 inches.  Align the joints of the top layer at the centerline or lane lines.  Where preformed marking tape striping is required, offset the longitudinal joint in the top layer not more than 6 inches from the edge of the stripe.

On the final lift, before paving against the longitudinal joint (completing the joint) uniformly coat the surface below the final lift with tack coat material conforming to Section 702.  Coat the vertical edge of pavement (including milled edges) with Crafco Pavement Joint Adhesive No. 34524, Deery Cold Joint Adhesive, or approved equal.  Apply a 1/8 inch thick band of joint adhesive over the cold mat according to manufacturer’s recommendations.

The Engineer shall evaluate the difference in elevation of the final surface of adjacent mats each side of the longitudinal joint, at the joint, with a straight edge and by requiring the Contractor to flood the joint surface with water.  The Engineer will determine where and how often to evaluate the joint.  All differences in the surface elevations greater than 1/8 inch or that pond water shall be repaired at no cost to the Department.  Heat the HMA pavement to be repaired with an infrared heater (310˚ F max) and roll flat or add HMA until the joint differential is within tolerance.

For the top layer of HMA, the minimum specification limit for longitudinal joint density is 91% of the MSG of the panel completing the joint.  Cut one 6-inch diameter core centered on the longitudinal joint at each location the panel completing the joint is cored for acceptance density testing.  Density will be determined according to WAQTC FOP for AASHTO T 166/T 275.  

For areas that fail to achieve the prescribed joint density seal the surface of the longitudinal joints with Asphalt Systems GSB-78 or approved equal, while the HMA is clean, free of moisture, and before traffic marking.  Longitudinal joint sealing shall be according to the manufacturer’s recommendations and a maximum application rate of 0.15 gallons per square yard.  Apply the sealant at least 12 inches wide centered on the longitudinal joint.

Hot lapped joints formed by paving in echelon must be completed while the mat temperature is over 150(F.  These joints do not need to be tacked and will not be measured or evaluated for joint density.

Longitudinal joints will be evaluated for acceptance according to Subsection 401-4.03.

401-3.15 SURFACE TOLERANCE.  The Engineer will test the finished surface after final rolling at selected locations using a 10-foot straightedge.  Correct variations from the testing edge, between any two contacts of more than 1/4 inch.

After completion of corrective work, the Engineer will measure the pavement surface in the driving lanes a second time for a smoothness price adjustment.  No measurements will be taken in turn lanes, intersections, ramps, and lane transitions, within 25 feet of the existing pavement or in areas where curb and gutter is left in place.

Smoothness will be measured in both wheel paths of each lane and reported as profilograph (Prl) results filtered with a 0.2-inch blanking band. Report PrI as a job average for all measured lanes, calculated to the nearest 0.1 inch. 

Costs associated with meeting surface tolerances are subsidiary to the HMA pay item.

401-3.16 PATCHING DEFECTIVE AREAS.  Remove HMA that is contaminated with foreign material, is segregated (determined visually or by testing), flushing, or bleeding asphalt after compaction is completed or is in any way determined to be defective.  Do not skin patch. Remove defective HMA for the full thickness of the course.  Cut the pavement so that edges are vertical, the sides are parallel to the direction of traffic.  Coat edges with a tack coat meeting Section 402 and allow to cure.  Place and compact fresh HMA according to Subsection 401-3.13 to grade, and smoothness requirements.

Costs associated with patching defective areas are subsidiary to the HMA Pay Item.

401-4.01 METHOD OF MEASUREMENT.  Section 109 and the following:

1.
Hot Mix Asphalt.

a)
By weighing.  No deduction will be made for the weight of asphalt cement or anti stripping additive or cutting back joints.

b)
By the final HMA surface.

2.
Asphalt Cement.  By the ton, as follows.

Method 1:

Percent of asphalt cement for each sublot multiplied by the total weight represented by that sublot.  ATM 405 or WAQTC FOP for AASHTO T 308 will determine the percent of asphalt cement.  The same tests used for the acceptance testing of the sublot will be used for computation of the asphalt cement quantity.  If no acceptance testing is required, the percent of asphalt cement is the target value for asphalt cement in the JMD.

Method 2:

Supplier's invoices minus waste, diversion and remnant.  This procedure may be used on projects where deliveries are made in tankers and the asphalt plant is producing HMA for one project only.

The Engineer may direct, at any time that tankers be weighed in the Engineer’s presence before and after unloading. If the weight determined at the project varies more than 1% from the invoice amount, payment will be based on the weight determined at the project.

Any remnant or diversion will be calculated based on tank stickings or weighing the remaining asphalt cement. The Engineer will determine the method. The weight of asphalt cement in waste HMA will be calculated using the target value for asphalt cement as specified in the JMD.

Method 1 will be used for determining asphalt cement quantity unless otherwise directed in writing.  The procedure initially used will be the one used for the duration of the project.  No payment will be made for any asphalt cement more than 0.4% above the optimum asphalt cement content specified in the JMD.

3.
Job Mix Design. When specified, Contractor furnished JMD(s) will be measured as one according to the HMA Class and Type.

4.
Temporary Pavement.  By weighing.  No deduction will be made for the weight of asphalt cement or anti-stripping additive.

5.
Preleveling/Leveling Course.  By weight or Lane-Station (12 foot width).  No deduction will be made for the weight of asphalt cement or anti stripping additive.

6.
Asphalt Price Adjustment – Quality.  Calculated by quality level analysis under Subsection 401-4.03.  Also included in the measurement are the fees and deductions specified in Subsection 401-2.01 and Subsection 401-4.02.

Asphalt Price Adjustment – Quality, does not apply to, and measurements will not be made for: 1) Leveling Course/Prelevel (rut repair) HMA, 2) Temporary HMA, 3) Approach HMA.

7.
Longitudinal Joint and Joint Adhesive.  By the linear foot of longitudinal joint.

401-4.02 ACCEPTANCE SAMPLING AND TESTING.  The total price adjustment is the sum of the individual lot price adjustments as determined in Subsection 401-4.03 Evaluation of Materials for Acceptance, and is included in Item 401(6) Asphalt Price Adjustment-Quality.  Penalties assessed are also included in Item 401(6).

A mat area of finished surfacing that is visibly segregated, has a lower density than specified (Subsection 401-3.13), fails to meet surface tolerance requirements, or is flushing asphalt cement is considered unacceptable according to Subsection 105-1.11.

HOT MIX ASPHALT

The quantity of each class and Type of HMA produced and placed will be divided into lots and the lots evaluated individually for acceptance.

A lot will normally be 5,000 tons.  The lot will be divided into sublots of 500 tons; each randomly sampled and tested for asphalt cement content, density, and gradation according to this subsection.  If the project has more than 1 lot, and less than 8 additional sublots have been sampled at the time a lot is terminated, either due to completion of paving operations or the end of the construction season (winter shutdown), the material in the shortened lot will be included as part of the prior lot.  The price adjustment computed, according to Subsection 401-4.03, for the prior lot will include the samples from the shortened lot.

If 8 or 9 samples have been obtained at the time a lot is terminated, they will be considered as a lot and the price adjustment will be based on the actual number of test results (excluding outliers) in the shortened lot.

If the contract quantity is between 1,500 tons and 5,000 tons, the Contract quantity will be considered one lot.  The lot will be divided into sublots of 500 tons and randomly sampled for asphalt cement content, density, and gradation according to this subsection except that a determination for outliers will not be performed.  HMA quantities of less than 300 tons remaining after dividing the Contract quantity into sublots will be included in the last sublot.  HMA quantities of 300 tons or greater will be treated as an individual sublot.  The lot will be evaluated for price adjustment according to Subsection 401-4.03 except as noted. 

For Contract quantity of less than 1,500 tons (also for approaches and temporary pavement), HMA will be accepted for payment based on the Engineer's approval of a JMD and the placement and compaction of the HMA to the specified depth and finished surface requirements and tolerances.  The Engineer reserves the right to perform any testing required in order to determine acceptance.  Remove and replace any HMA that does not conform to the approved JMD.

Samples collected at the plant from dry batched aggregates, the conveyor system, or the asphalt cement supply line shall be taken by the Contractor in the presence of the Engineer.  The Engineer will take immediate possession of the samples.  

The Engineer will determine where samples are taken.

1.
Asphalt Cement Content.  Hot mix samples taken for the determination of asphalt cement content will be taken randomly from behind the screed before initial compaction, or from the windrow according to WAQTC FOP for AASHTO T 168 and ATM 403, as directed by the Engineer.  HMA samples taken for the determination of both asphalt cement content and gradation will be taken randomly from behind the screed before initial compaction or from the windrow according to WAQTC FOP for AASHTO T 168 and ATM 403.  

Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  At the discretion of the Engineer, asphalt cement content will be determined according to ATM 405 or WAQTC FOP for AASHTO T 308.

2.
Aggregate Gradation. 

a.
Drum Mix Plants.  Samples taken for the determination of aggregate gradation from drum mix plants will be from the combined aggregate cold feed conveyor via a diverter device or from the stopped conveyor belt according to WAQTC FOP for AASHTO T2 or from the same location as samples for the determination of asphalt cement content.  Locate diverter devices for obtaining aggregate samples from drum mix plants on the conveyor system delivering combined aggregates into the drum.  Divert aggregate from the full width of the conveyor system and maintain the diverter device to provide a representative sample of aggregate incorporated into the HMA.  Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  The aggregate gradation for samples from the conveyor system will be determined according to WAQTC FOP for AASHTO T 27/T 11.  For HMA samples, the gradation will be determined according to WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

b.
Batch Plants.  Samples taken for the determination of aggregate gradation from batch plants will be from the same location as samples for the determination of asphalt cement content, or from dry batched aggregates according to WAQTC FOP for AASHTO T 2. Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  Dry batched aggregate gradations will be determined according to WAQTC FOP for AASHTO T 27/T 11.  For HMA samples, the aggregate gradation will be determined according to WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement. 

3.
Density.

a.
Acceptance Testing.

The Engineer will determine and mark the location(s) where the Contractor will take each core sample.  Core samples will not be taken at bridge decks or the milled edge of existing pavement.

1)
Mat Cores:  The location(s) for taking core samples will be determined using a set of random numbers and the Engineer's judgment.

2)
Longitudinal Joint Cores:  The Engineer will mark the location(s) to take the core sample, centered on the visible surface joint, and adjacent to the mat core sample taken in the panel completing the joint.  Take joint core samples in the presence of the Engineer.

Cut full depth core samples, centered on the marks and as noted above, from the finished HMA within 24 hours after final rolling.  Neatly core drill one 6-inch-diameter sample at each marked location.  Use a core extractor to remove the core - do not damage the core.  Backfill and compact voids left by coring with new HMA within 24 hours.

The Engineer will immediately take possession of the samples.  Density of the samples will be determined, by the Engineer, according to WAQTC FOP for AASHTO T 166/T 275.

A penalty will be assessed for each failure to take core samples or backfill core sample voids within the specified period, or take core samples at the location marked by the Engineer.

4.
Retesting.  A retest of any sample outside the limits specified in Table 401-2 may be requested provided the quality control requirements of 401-2.05 are met. Deliver this request in writing to the Engineer within 7 days of receipt of the final test of the lot.  The Engineer will mark the sample location for the density retest within a 2-foot radius of the original core.  The original test results will be discarded and the retest result will be used in the price adjustment calculation regardless of whether the retest result gives a higher or lower pay factor.  Only one retest per sample is allowed.  Except for the first lot, gradation and asphalt cement content are determined from the same sample, retesting for gradation or asphalt cement from the first sublot of a lot will include retesting for the MSG; when separate samples are used, retesting for asphalt cement content will include retesting for MSG.
ASPHALT CEMENT

The lot size for asphalt cement will normally be 200 tons.  If a project has more than one lot and the remaining asphalt cement quantity is less than 150 tons, it will be added to the previous lot and that total quantity will be evaluated for price adjustment as one lot.  If the remaining asphalt cement quantity is 150 tons or greater, it will be sampled, tested and evaluated as a separate lot.

If the contract quantity of asphalt cement is between 85 – 200 tons, the contract quantity will be considered as one lot and sampled, tested, and evaluated according to this subsection.  Quantities of asphalt cement less than 85 tons will be accepted based on manufacturer’s certified test reports and certification of compliance.

Asphalt cement will be sampled according to WAQTC FOP for AASHTO T 40, tested for conformance to the specifications in Section 702, and evaluated for price adjustment in accordance with 401-4.03.  Asphalt cement pay reduction factors for each sample will be determined from Table 401-4.  Three separate samples from each lot will be taken, one for acceptance testing, one for Contractor retesting, and one held in reserve for referee testing if applicable.

401-4.03 EVALUATION OF MATERIALS FOR ACCEPTANCE.

Price adjustments in this subsection are addressed under Item 401(6) Asphalt Price Adjustment-Quality.  

HOT MIX ASPHALT

The total Hot Mix Asphalt price adjustment is the sum of all price adjustments for each lot.

The following method of price adjustment will be applied to each Type of HMA when the contract quantity equals or exceeds 1,500 tons, except as specified in Subsection 401-4.02.

Acceptance test results for a lot will be analyzed collectively and statistically by the Quality Level Analysis method as specified in Subsection 106-1.03 to determine the total estimated percent of the lot that is within specification limits.  

The price adjustment is based on the lower of two pay factors.  The first factor is a composite pay factor for HMA that includes gradation and asphalt cement content.  The second factor is for density.

A lot containing HMA with less than a 1.00 pay factor will be accepted at an adjusted price, provided the pay factor is at least 0.75 and there are no isolated defects identified by the Engineer.  A lot containing HMA that fails to obtain at least a 0.75 pay factor will be considered unacceptable and rejected under Subsection 105-1.11.
The Engineer will reject HMA that appears to be defective based on visual inspection.  A minimum of two samples will be collected from the rejected HMA and tested if requested.  If test results are within specification limits, payment will be made for the HMA.  If any of the test results fail to meet specifications, no payment will be made and the cost of the testing will be subtracted as a price adjustment.  Costs associated with removal and disposal of the rejected HMA are subsidiary to the Hot Mix Asphalt Pay Item.

Outlier Test.  Before computing the price adjustment, the validity of the test results will be determined by SP-7, the Standard Practice for Determination of Outlier Test Results. Outlier test results will not be included in the price adjustment calculations.

When gradation and asphalt cement content are determined from the same sample, if any size on the gradations test or the asphalt cement content is an outlier, then the gradation test results and the asphalt cement content results for that sublot will not be included in the price adjustment.  The density test result for that sublot will be included in the price adjustment provided it is not an outlier.

When gradation and asphalt cement content are determined from separate samples, if any sieve size on the gradation test is an outlier, then the gradation test results for that sample will not be included in the price adjustment.  The asphalt cement content and density test results for that sublot will be included in the price adjustment provided neither is an outlier.  If the asphalt cement content test result is an outlier, it will not be included in the price adjustment but the gradation and density test results for the sublot will be included provided neither is an outlier.  If the density test result is an outlier, it will not be included in the price adjustment but the gradation and asphalt cement content test results will be included provided neither is an outlier.

Quality Level Analysis. Pay factors are computed as follows:

1.
Outliers (determined by SP-7), and any test results on material not incorporated into the work, are eliminated from the quality level analysis.


The arithmetic mean 
 of the remaining test results is determined:

 SHAPE  \* MERGEFORMAT 



Where:

∑
= summation of



x 
= individual test value to xn


n 
= total number of test values


is rounded to the nearest tenth for density and sieve sizes except the No. 200 sieve.

is rounded to the nearest hundredth for asphalt cement content and the No. 200 sieve.

2.
The sample standard deviation (s) after the outliers have been excluded, is computed:  


Where:

∑(x2)
=
sum of the squares of individual test values.




(∑x)2
=
square of the sum of the individual test values.

The sample standard deviation (s) is rounded to the nearest hundredth for density and all sieve sizes except the No. 200 sieve. The sample standard deviation (s) is rounded to the nearest 0.001 for asphalt cement content and the No. 200 sieve.

If the computed sample standard deviation (s) is <0.001, then use s = 0.20 for density and all sieves except the No. 200. Use s = 0.020 for asphalt cement content and the No. 200 sieve.

3.
The USL and LSL are computed. For aggregate gradation and asphalt cement content, the Specification Limits (USL and LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances in Table 401-2. The TV is the specified value in the approved JMD. Specification tolerance limits for the largest sieve specified will be plus 0 and minus 1 when performing Percent Within Limits (PWL) calculations. The TV for density is 95% of the MSG, the LSL is 92% of MSG, and the USL is 98%.
TABLE 401-2
LOWER SPECIFICATION LIMIT (LSL) & UPPER SPECIFICATION LIMIT (USL)
	Measured Characteristics
	LSL
	USL

	3/4 inch sieve
	TV  -6.0
	TV  +  6.0

	1/2 inch sieve
	TV  -6.0
	TV  +  6.0

	3/8 inch sieve
	TV  -6.0
	TV  +  6.0

	No. 4 sieve
	TV  -6.0
	TV  +  6.0

	No. 8 sieve
	TV  -6.0
	TV  +  6.0

	No. 16 sieve
	TV  -5.0
	TV  +  5.0

	No. 30 sieve
	TV  -4.0
	TV  +  4.0

	No. 50 sieve
	TV  -4.0
	TV  +  4.0

	No. 100 sieve
	TV  -3.0
	TV  +  3.0

	No. 200 sieve*
	TV  -2.0
	TV  +  2.0

	Asphalt %
	TV  -0.4
	TV  +  0.4

	Mat Density %
	92
	98


*Tolerances for the No. 200 sieve may not exceed the broad band limits in Table 703-3.

4.
The Upper Quality Index (QU) is computed:


Where:

USL = Upper Specification Limit

QU is rounded to the nearest hundredth.

5.
The Lower Quality Index (QL) is computed:

Where:

LSL = Lower Specification Limit

QL is rounded to the nearest hundredth.

6.
PU (percent within the upper specification limit which corresponds to a given QU) is determined.

See Subsection 106-1.03.

7.
PL (percent within the lower specification limit which corresponds to a given QL) is determined.

See Subsection 106-1.03.

8.
The Quality Level (the total percent within specification limits) is determined for aggregate gradation, asphalt cement content, and density.

Quality Level = (PL + PU) – 100
9.
Using the Quality Levels from Step 8, the lot Pay Factor (PF) is determined for Density (DPF) and gradation and asphalt cement content pay factors from Table 106-2. The maximum pay factor for the largest sieve size specification for gradation is 1.00.

10.
The Composite Pay Factor (CPF) for the lot is determined using the following formula:


[f3/4 inch (PF3/4 inch) + f1/2 inch (PF1/2 inch) +....fac (PFac)]

CPF = 



(f

The CPF is rounded to the nearest hundredth.

Table 401-3 gives the weight factor (f), for each sieve size and asphalt cement content.

TABLE 401-3

WEIGHT FACTORS
	Sieve Size
	Type I

Factor “f”
	Type II

Factor “f”
	Type III

Factor “f”

	1 inch sieve
	4
	-
	-

	3/4 inch sieve
	4
	4
	-

	1/2 inch sieve
	4
	5
	4

	3/8 inch sieve
	4
	5
	5

	No. 4 sieve
	4
	4
	5

	No. 8 sieve
	4
	4
	5

	No. 16 sieve
	4
	4
	5

	No. 30 sieve
	4
	5
	6

	No. 50 sieve
	4
	5
	6

	No. 100 sieve
	4
	4
	4

	No. 200 sieve
	20
	20
	20

	Asphalt Cement Content, %
	40
	40
	40


The price adjustment will be based on either the CPF or DPF, whichever is the lowest value.  The price adjustment for each individual lot will be calculated as follows:

Price Adjustment = [(CPF or DPF)* -1.00] x (tons in lot) x (PAB)

*CPF or DPF, whichever is lower.
PAB = Price Adjustment Base = $98.50 per ton

ASPHALT CEMENT

The total asphalt cement price adjustment is the sum of all price adjustments for each lot.

Asphalt cement will be randomly sampled and tested in accordance with Subsection 401-4.02.  Asphalt cement pay reduction factors for each sample will be determined from Table 401-4.

Table 401-4

ASPHALT CEMENT PAY REDUCTION FACTORS

(Use the single, highest pay reduction factor)

	
	
	Pay Reduction Factor (PRF)

	Test
	Spec
	0.00
	0.04
	0.05
	0.06
	0.07
	0.08
	0.10
	0.25
	Reject or

Engr Eval

	Tests On Original Binder

	Viscosity
	< 3 Pa-s
	< 3
	
	> 3
	
	
	
	
	
	

	Dynamic

Shear
	> 1.00 kPa
	> 1.00
	
	0.88-0.99
	
	
	
	0.71-0.89
	0.50-0.70
	< 0.50

	Toughness
	> 110 in-lbs
	> 93.5
	90.0-93.4
	85.0-89.9
	80.0-84.9
	75.0-79.9
	70.0-74.9
	
	
	< 70.0

	Tenacity
	> 75 in-lbs
	> 63.8
	61.0-63.7
	58.0-60.9
	55.0-57.9
	52.0-54.9
	48.0-51.9
	
	
	< 48.0

	Tests On RTFO

	Mass Loss
	< 1.00 %
	< 1.00
	
	1.001-1.092
	
	
	
	1.093-1.184
	1.185-1.276
	> 1.276

	Dynamic

Shear
	> 2.20 kPa
	> 2.20
	
	1.816-2.199
	
	
	
	1.432-1.815
	1.048-1.431
	< 1.048

	Test On PAV

	Dynamic

Shear
	< 5000 kPa
	< 5000
	
	5001-5289
	
	
	
	5290-5578
	5579-5867
	> 5867

	Creep

Stiffness, S
	< 300 MPa
	< 300
	
	301-338
	
	
	
	339-388
	389-450
	> 450

	Creep Stiffness,

m-value
	> 0.300
	> 0.300
	
	0.287-0.299
	
	
	
	0.274-0.286
	0.261-0.273
	< 0.261


Asphalt Cement Price Adjustment = 5 x PAB x Qty x PRF (for each sample)

PAB 

= Price Adjustment Base

Qty 

= Quantity of asphalt cement represented by asphalt cement sample

PRF 

= Pay Reduction Factor from Table 401-4

Asphalt Cement Appeal Procedure.  Once notified of a failing test result of an asphalt cement sample, the Contractor has 21 days to issue a written appeal.  The appeal must be accompanied by all of the Contactor’s quality control test results and a test result of Contactor’s sample of this lot tested by an AASHTO accredited asphalt laboratory (accredited in the test procedure in question).  The Engineer will review these test results using ASTM D3244 to determine a test value upon which to base a price reduction.

If the Contractor challenges this value, then the referee sample held by the Engineer will be sent to a mutually agreed upon independent AASHTO accredited laboratory for testing.  This test result will be incorporated into the ASTM D3244 procedure to determine a test value upon which to base a price reduction.  If this final value incurs a price adjustment, the Contractor shall pay the cost of testing the referee sample.

PAVEMENT SMOOTHNESS

The top layer of HMA will be measured according to 401-3.15 and evaluated for a smoothness price adjustment.  The Engineer will calculate the smoothness price adjustment as follows:

Smoothness Price Adjustment = PAB x PQ x SF

PAB 
= Price Adjustment Base

PQ 

= Final quantity of HMA, tons

PrI

= Final measured hot mix smoothness, inches/mile

SF 

= Smoothness Factor

If the PQ is less than 1,500 tons, the SF = 0
If the PQ is 1,500 to 5,000 tons, the SF = 0.1333 – (0.01666 x PrI)
If the PQ is greater than 5,000 tons, the SF = 0.0666 – (0.0083 x PrI)

LONGITUDINAL JOINT DENSITY

Longitudinal joint density price adjustments apply when HMA quantities equal or greater than 1,500 tons.  A longitudinal joint density price adjustment for the top layer will be based on the average of all the joint densities on a project and determined as follows:

1.
If project average joint density is less than 91% MSG, apply the following disincentive:

a.
Longitudinal joint density price adjustment equal to $3.00 per lineal foot is deducted.

Sections of longitudinal joint represented by cores with less than 91% density shall be surface sealed according to Subsection 401-3.14.

2.
If project average joint density is greater than 92% MSG, apply the following incentive:

a.
Longitudinal joint density price adjustment equal to $1.50 per linear foot is added.

401-4.04 ASPHALT MATERIAL PRICE ADJUSTMENT – UNIT PRICE.

This subsection provides a price adjustment for asphalt material by: 

(a) 
additional compensation to the Contractor or 

(b) 
a deduction from the Contract amount.

1.
This provision shall apply to asphalt material meeting the criteria of Section 702, and is included in items listed in the bid schedule of Sections 306, 307, 308, 318 and 401 through 409, except Section 402.  Also included is the asphalt material in the Prelevel/Leveling Course (rut repair) HMA and Temporary HMA as part of 401, Approach HMA as included in 401 or 639 and Pathway HMA as part of 608.

2.
This provision shall only apply to cost changes in asphalt material that occur between the date of bid opening and the date the asphalt material is incorporated into the project. 

3.
The asphalt material price adjustment will only apply when:

a.
More than 500 tons of asphalt material in the bid schedule of Sections described in Item 1; and 

b.
More than a 7.5% increase or decrease in the Alaska Asphalt Material Price Index, from the date of bid opening to the date the asphalt material is incorporated into the project.

4.
The Alaska Asphalt Material Price Index (AAMPI) is posted on the Department’s Materials website along with the formula used to calculate the Index.  The AAMPI as used in the determination of the “Asphalt Material Price Adjustment – Unit Price” is calculated for the first and third Friday of each month.  The index applies from the beginning of the period start day 00:00 hrs, and ends 00:00 hrs the start of the next period.  Other calculation and or period start/end days, including the post day (except as fall on the 1st and third Friday) are not permitted.
5.
Price adjustment will be cumulative and calculated with each progress payment. Use the price index in effect on the last day of the pay period, to calculate the price adjustment for asphalt material incorporated into the project during that pay period. The Department will increase or decrease payment under this Contract by the amount determined with the following asphalt material price adjustment formula:

For an increase exceeding 7.5%, additional compensation = [(IPP–IB)–(0.075 x IB)] x Q

For a decrease exceeding 7.5%, deduction from contract = [(IB–IPP)–(0.075 x IB)] x Q

Where:
Q
=
Quantity of Asphalt Material incorporated into project during the pay period, in tons

IB
=
Index at Bid: the bimonthly Alaska Asphalt Material Price Index in effect on date of bid, in dollars per ton

IPP
=
Index at Pay Period: the bimonthly Alaska Asphalt Material Price Index in effect on the last day of the pay period, in dollars per ton

Method of measurement for determining Q (quantity) is the weight of asphalt material meeting the criteria of this subsection and is incorporated into the project.  The quantity does not include aggregate, mineral filler, blotter material, thinning agents added after material qualification, or water for emulsified asphalt.

401-5.01 BASIS OF PAYMENT.
When Item 401(3) Temporary Hot Mix Asphalt doesn’t appear in the bid schedule, all temporary pavement is subsidiary to related work.

Asphalt cement, anti-stripping additives for Item 401(3) Temporary Hot Mix Asphalt, or for hot mix asphalt for leveling course is subsidiary to Item 401(3).
Except where specified as individual Pay Items:
Asphalt cement, anti-stripping additives, tack coat, crack sealing, surface sealing of longitudinal joints, surface tolerance corrections, patching defective areas, repair work and materials when planing equipment breaks through existing pavement - Subsection 401-3.07 Preparation of Existing Surface, and the work and materials associated with Subsection 401-3.04 Hauling Equipment are subsidiary to the associated Hot Mix Asphalt Pay Items.
Item 401(1F) Hot Mix Asphalt, Preleveling/Leveling Coarse, Type IV; Class B: Asphalt cement, anti-stripping additives are subsidiary.
Item 401(6) Asphalt Price Adjustment – Quality:  is the sum of the price adjustments for each material lot (excluding the Preleveling/Leveling Course (rut repair) HMA, Temporary HMA and Approach HMA) and for deductions and fees assessed.

Deductions and fees assessed:

(
Each mix design subsequent to the approved Job Mix Design (Subsection 401-2.01) for each Type and Class of Hot Mix Asphalt specified will result in a fee of $2500.00 each.

(
Failure to cut core samples within the specified period will result in a deduction of $100.00 per sample per day (Subsection 401-4.02).

(
Failure to backfill voids left by sampling within the specified period will result in a deduction of $100 per hole per day (Subsection 401-4.02).

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

401(1A)
Hot Mix Asphalt, Type II; Class A
Ton
401(1F)
Hot Mix Asphalt, Preleveling/Leveling Coarse, Type IV; Class B
Lane-Station

401(2)
Asphalt Cement, Grade PG 52-34
Ton

401(6)
Asphalt Price Adjustment - Quality
Contingent Sum

401(10)
Asphalt Material Price Adjustment – Unit Price
Contingent Sum

CR401-101110
Special Provision
Add the following Section:
SECTION 408

HOT MIX ASPHALT AND SURFACE TREATMENTS

TYPE V

(Superpave)
408-1.01 DESCRIPTION.  Construct one or more layers of plant-mixed Hot Mix Asphalt (HMA) pavement on an approved surface, to the lines, grades, and depths shown in the Plans.
1.
In this Section HMA refers to Type V, except where noted otherwise.

a.
Use of Reclaimed Asphalt Pavement (RAP) is not permitted in HMA.

b.
Warm Mix Asphalt (WMA) is not permitted in HMA.

408-1.02 REFERENCE.

1.
Section 401, Hot Mix Asphalt and Surface Treatments.  HMA, Type I, II, III, and IV.

a.
Temporary Asphalt Pavement:  HMA, Type II, Class B, minimum.

b.
Preleveling/Leveling Course:  HMA, Type IV, Class B.

MATERIALS
408-2.01 COMPOSITION OF MIXTURE - JOB MIX DESIGN (JMD).  Design the JMD according to AASHTO R35 using the design requirements of Table 408-1, except evaluate the moisture sensitivity using the Alaska Test Manual (ATM) 414 and not AASHTO T 283.

TABLE 408-1
HMA Design Requirements
	DESIGN PARAMETERS

	Design ESALs, Millions 
	0.3 to < 3

	Rut Index, Max., ATM 419
	3

	Asphalt Cement Content, Min. %
	5.0


The JMD will specify the Target Values (TV) for gradation, the TV for asphalt cement content, the Maximum Specific Gravity (MSG) of the HMA, the additives, and the allowable mixing temperature range.

Target values for gradation in the JMD must be within the broad band limits shown in Table 703-3, for the Type of HMA specified.  For acceptance testing, HMA mixture will have the full tolerances in Table 408-2 applied.  The tolerance limits will apply even if they fall outside the broad band limits shown in Table 703-3, except the tolerance limit of the No. 200 sieve is restricted by the broad band limits.  Tolerance limits will not be applied to the largest sieve specified.

Do not mix HMA produced from different plants for testing or production paving.  HMA from different plants will be rejected.

Submit the following to the Engineer at least 15 days before the production of HMA:

1.
A letter stating the location, size, and type of mixing plant, the proposed gradation for the JMD, gradations for individual stockpiles with supporting process quality control information, and the blend ratio of each aggregate stockpile.  The proposed gradation must meet the requirements of Table 703-3 for each type of HMA specified in the Contract.
2.
Representative samples of each aggregate (coarse, intermediate, fine, and blend material and/or mineral filler, if any) in the proportions required for the proposed mix design. Furnish a total of 500 pounds of material.

3.
Five separate 1 gallon samples of the asphalt cement proposed for use in the HMA.  Include name of product, manufacturer, test results of the applicable quality requirements of Subsection 702-2.01, manufacturer's certificate of compliance according to Subsection 106-1.05, a temperature viscosity curve for the asphalt cement or manufacturer's recommended mixing and compaction temperatures, and current Material Safety Data Sheet.

4.
One sample, of at least 1/2 pint, of the anti-strip additive proposed, including name of product, manufacturer, and manufacturer's data sheet, and current Material Safety Data Sheet.

The Engineer will evaluate the material and the proposed gradation using the requirements of Table 408-1 for Type V Hot Mix Asphalt.  The mix, the materials and proposed gradation meeting the specification requirements will become part of the Contract when approved, in writing, by the Engineer.

The Engineer has the option to require further verification of the JMD.  Evaluation of the JMD may be included in the Process Quality Controls, Supplemental Process Quality Controls, Subsection 408-2.05, Test Strip construction.

FAILURE TO MEET SPECIFICATION REQUIREMENTS

Submit a new JMD with changes noted and new samples in the same manner as the original JMD when:

(
The results do not achieve the requirements specified in Table 408-1

(
The asphalt cement source is changed

(
The source of aggregate, aggregate quality, gradation, or blend ratio is changed

(
The results of a Test Strip do not meet the requirements of the specification – the Engineer may require a new JMD.

Do not produce HMA for production paving and payment before the Engineer provides written approval of the JMD, the original or a new replacement JMD.  If a Test Strip(s) is required, do not produce HMA for production paving and payment before the Engineer provides written approval of the Test Strip construction, construction process, the materials, and the JMD, Subsection 408-2.05.

Payment for HMA will not be made until the new JMD and the Test Strip, when required, is approved.  Approved changes apply only to HMA produced after the submittal of changes.

The Engineer will asses a fee for each mix design subsequent to the approved Job Mix Design.  The fee will be included under Item 408(6) Asphalt Price Adjustment – Quality.

408-2.02 AGGREGATES.  Conform to Subsection 703-2.04.

Use a minimum of 3 stockpiles for crushed HMA aggregate (coarse, intermediate, and fine).  ***deleted***
408-2.03 ASPHALT CEMENT.  Conform to 702-2.01.  If not specified, use PG 58-34.
Provide test reports for each batch of asphalt cement showing conformance to the specifications in Section 702 before delivery to the project.  Require that the storage tanks used for each batch be noted on the test report, the anti-strip additives required by the mix design be added during load out for delivery to the project, and a printed weight ticket for anti-strip is included with the asphalt cement weight ticket.  The location where anti-strip is added may be changed with the written approval of the Engineer.

Furnish the following documents at delivery:
1.
Manufacturers certificate of compliance (Subsection 106-1.05).

2.
Conformance test results of the batch (provide prior to delivery as noted above)

3.
Batch number and storage tanks used.
4.
Date and time of load out for delivery.

5.
Type, grade, temperature, and quantity of materials loaded.

6.
Type and percent of anti-strip added.

408-2.04 ANTI-STRIP ADDITIVES.  Use anti-strip agents in the proportions determined by ATM 414 and included in the approved JMD.  At least 70% of the aggregate shall remain coated when tested according to ATM 414. A minimum of 0.25% by weight of asphalt cement is required.

408-2.05 PROCESS QUALITY CONTROL.  Sample and test materials for quality control of the HMA according to Subsection 106-1.03.  Submit to the Engineer, with the JMD, a documentation plan that will provide a complete, accurate, and clear record of the sampling and testing results.  When directed by the Engineer, make adjustments to the plan and resubmit.

Submit a paving and plant control plan at the pre-paving meeting to be held a minimum of 5 working days before initiating paving operations.  Address the sequence of operations and joint construction.  Outline steps to provide product consistency, to minimize segregation, to prevent premature cooling of the HMA and to provide the mat and longitudinal density required by these specifications.  Include a proposed quality control testing frequency for gradation, asphalt cement content, and compaction.

Failure to perform quality control forfeits the Contractor’s right to a retest under Subsection 408-4.02.

Provide copies of the documented sampling and testing results no more than 24 hours from the time taken.

SUPPLEMENTAL PROCESS QUALITY CONTROL

The Engineer has the option to require supplemental process quality controls including additional sampling and testing.  Include the supplemental process quality controls in the documentation plan.

When directed by the Engineer; provide “Density Profiles” and or “Test Strips.”
1.
Density Profiles.  Provide density profile testing, with a nuclear density gauge, of the mat and longitudinal joints.  Include the frequency of the test groups, configuration of the test groups for mat density and joint density individually or combined.  Indicate the number of tests in a test group intended to confirm the density of the mat and joints.

Locations that may require testing include:  all lanes on bridge decks, adjacent to longitudinal joints, areas where segregation is visible, thermal segregation potential exists, where mat density is lower than the minimum (considered segregated), and the paver starts/stops.  The Engineer will identify these and other areas that require density testing.

2.
Test Strips.  Construct test strips (ATM 412) using the approved job mix HMA a minimum of 5 working days prior to planned production paving, except use the proposed JMD when the test strip is being constructed to help evaluate the JMD as part of the mix performance analysis.  Submit a proposed test strip location to the Engineer for coordination, and approval; include in the process control documentation plan.  The Engineers approval and written authorization of the location, date, and time, is required before construction of a test strip.

Establish roller patterns and the number of passes required to assure that proper placement and compaction is achieved.  The test strip shall include no less than 300 tons and no more than 1000 tons, except as may be authorized, in writing, by the Engineer.  The full complement of the paving train will be on site to receive instructions from the Engineer as needed to complete the mix performance analysis.  Make the equipment available for inspection as required by Subsection 408-3.02.  Provide an onsite process control representative with authority to modify mix components as instructed by the Engineer.
Payment for Test Strips:  Subsection 408-5.01 Basis of Payment and as noted here.
a.
Approved.  Test strip construction and material, approved by the Engineer in writing, as meeting the specification requirements will be paid for at the Contract unit prices.  Price adjustments will not be included for quality, unit price, or other.
b.
Failed.  The Engineer may direct the Contractor to remove and dispose of test strips not meeting specification requirements.  Contractor, construct a new test strip or return the surface materials and grade to their original condition as directed by the Engineer.  The materials, construction of, removal and disposal of a failed test strip will be at the Contractor’s expense.

Only after the Engineer approves the test strip may HMA be produced for production paving and payment.

CONSTRUCTION REQUIREMENTS

408-3.01 WEATHER LIMITATIONS.  Do not place HMA on a wet surface, on an unstable/yielding roadbed, when the base material is frozen, or when weather conditions prevent proper handling or finishing of the mix.  Do not place HMA unless the roadway surface temperature is 40(F or warmer.  Do not place mix after September 15 unless approved by the Engineer in writing.

408-3.02 EQUIPMENT, GENERAL.  Use equipment in good working order and free of HMA buildup.  Make equipment available for inspection and demonstration of operation a minimum of 24 hours before placement of production HMA, except when a test strip is required, 24 hours before placement of the test strip HMA.

408-3.03 ASPHALT MIXING PLANTS.  Meet AASHTO M 156.  Use an asphalt plant designed to dry aggregates, maintain accurate temperature control, and accurately proportion asphalt cement and aggregates.  Calibrate the asphalt plant and furnish copies of the calibration data to the Engineer at least 4 hours before HMA production. 

Provide a scalping screen at the asphalt plant to prevent oversize material or debris from being incorporated into the HMA. 

Provide a tap on the asphalt cement supply line just before it enters the plant (after the 3-way valve) for sampling asphalt cement.

Provide aggregate and asphalt cement sampling equipment meeting OSHA safety requirements.

408-3.04 HAULING EQUIPMENT.  Costs associated with Subsection 408-3.04 are subsidiary to Section 408 Pay Items.  

Vehicles/Equipment.  Haul HMA in trucks with tight, clean, smooth metal beds, thinly coated with a minimum amount of paraffin oil, lime water solution, or an approved manufactured asphalt release agent.  Do not use petroleum fuel as an asphalt release agent.

During HMA hauling activities, the hauling vehicle will have covers attached and available for use.  Be prepared to demonstrate deployment of the cover when hauling material or empty.  Illustrate the efficiency of deployment and how the materials are protected from the environment and the environment is protected from the materials.  When directed by the Engineer cover the HMA in the hauling vehicle(s).

Roadway Maintenance.  Daily inspect, remove/clean, and dispose of project materials deposited on existing and new pavement surfaces(s) inside and outside the project area including haul routes.

The inspection plan and method of removal/cleaning and disposal shall be submitted in writing to the Engineer and approved by the Engineer 5 days before initiating paving operations.  Include alternatives, options to immediately correct deficiencies in the inspection plan and methods of removal/cleaning and disposal that may be discovered as the work is being performed.

The Engineer may require the Contractor to include a vehicle/equipment cleaning station(s), to be added at the project site and or at the plant, in the basic plan or as one of the corrective alternatives/options.  At a minimum, the cleaning station will include the materials and means to:

(1)
Spray truck tires with an environmental degradable release agent if mix adheres to tires before dumping in front of the paver.

(2)
Clean off loose mix from gates, chains, and tires that might fall on the pavement of the haul route.

(3)
Contain, collect and disposal of (1) and (2).

The Contractor is responsible for the inspection plan, the means, and methods used for removal/cleaning and disposal of fugitive materials/debris.  The Contractor is responsible for the damage as a result of not removing these materials (to the roadway material and the users and others) and the damage to the roadway materials from the removal method(s).  Approval does not change the Contractor's responsibility, nor add responsibility to the Department for this work.

Repair damage to the existing roadway materials (asphalt type) as a result of the fugitive materials or their removal as specified in Subsection 408-3.16 Patching Defective Areas.

408-3.05 ASPHALT PAVERS.   Use self propelled asphalt pavers having a heated vibratory screed.  Control grade and cross slope with automatic grade and slope control devices.  Use an erected string line, a 30-foot minimum mobile stringline (ski), or other approved grade follower, to automatically actuate the paver screed control system.  Use grade control on either (a) both the high and low sides or (b) grade control on the high side and slope control on the low side.

Equip the paver with a receiving hopper having sufficient capacity for a uniform spreading operation and a distribution system to place the HMA uniformly in front of screed.

Use a screed assembly that produces a finished surface of the required smoothness, thickness, and texture without tearing, shoving, or displacing the HMA.

Equip the paver with a means of preventing segregation of the coarse aggregate particles from the remainder of the HMA when carried from the paver hopper back to the augers.  Use means and methods approved by the paver manufacturer.  Means and methods may include chain curtains, deflector plates, or other similar devices or combination of devices.  When required by the Engineer, provide a Certificate of Compliance that verifies the means and methods required to prevent segregation are being used.

408-3.06 ROLLERS.  Use both steel-wheel (static or vibratory) and pneumatic-tire rollers. Avoid crushing or fracturing of aggregate. Use rollers designed to compact HMA mixtures and reverse without backlash. 

All rollers shall have an attached infrared thermometer that measures and displays the surface temperature to the operator.
Use fully skirted pneumatic-tire rollers having a minimum operating weight of 3000 pounds per tire.

408-3.07 PREPARATION OF EXISTING SURFACE.  Prepare existing surfaces conforming to the Plans and Specifications. Before applying tack coat to an existing paved surface, clean loose material from cracks for the depth of the cracks.  Fill the cleaned cracks, wider than 1 inch, with an approved HMA tamped in place.  Wash and or sweep the paved surface clean and free of loose materials.

Preparation of a milled surface:

(
Prelevel remaining ruts, pavement delaminations, or depressions having a depth greater than 1/2 inch with HMA, Type IV.  Compact the prelevel/leveling course using pneumatic-tire rollers.  The Engineer’s approval of the material and material installation is required.  The Engineer will inspect the material and material installation.  Correct material and material installations identified by the Engineer as required by the Engineer for approval.  Density testing is not required for the leveling course (prelevel) material, material installation.
(
Where the planing equipment breaks through the existing pavement, remove 2 inches of existing base material depth and replace with Section 401 HMA; Type II, Class B.  If Section 401 is not included in the project special provisions use the HMA Type specified for the immediate layer of HMA to be placed over the planed surface.  Cold mix HMA prohibited.  Repair work and materials are subsidiary to the HMA Pay Items.
During the planing operation, notify the Engineer of pavement areas that may be thin or unstable.
Do not apply the tack coat material until the Engineer approves the existing surface including, not limited to; the existing paved surface, the milled surface, and a prior layer of HMA pavement.

Before placing the hot asphalt mix, apply tack coat material (Section 702) as specified here and in Section 402.  Uniformly coat contact surfaces of curbing, gutters, sawcut pavement, cold joints, manholes, and other structures with tack coat material.  Allow tack coat to break before placement of HMA on these surfaces. 

408-3.08 PREPARATION OF ASPHALT.  Provide a continuous supply of asphalt cement to the asphalt mixing plant at a uniform temperature, within the allowable mixing temperature range.
408-3.09 PREPARATION OF AGGREGATES.  Dry the aggregate so the moisture content of the HMA, sampled at the point of acceptance for asphalt cement content, does not exceed 0.5% (by total weight of mix), as determined by WAQTC FOP for AASHTO T 329.
Heat the aggregate for the HMA to a temperature compatible with the mix requirements specified.
Adjust the burner on the dryer to avoid damage to the aggregate and to prevent the presence of unburned fuel on the aggregate.  HMA containing soot or fuel is unacceptable (Subsection 105-1.11).
408-3.10 MIXING.  Combine the aggregate, asphalt cement, and additives in the mixer in the amounts required by the JMD.  Mix to obtain 98% coated particles when tested according to AASHTO T 195.
For batch plants, put the dry aggregate in motion before addition of asphalt cement. 
408-3.11 TEMPORARY STORAGE.  Silo type storage bins may be used, provided the characteristics of the HMA remain unaltered.  Changes in the JMD, visible or otherwise, are cause for rejection.  Changes may include:  visible segregation, heat loss, and the physical characteristics of the asphalt cement, lumpiness, or stiffness of the HMA or similar.
408-3.12 PLACING AND SPREADING.  Use asphalt pavers to distribute HMA.  Place the HMA upon the approved surface, spread, strike off, and adjust surface irregularities.  The maximum compacted lift thickness allowed is 3 inches.
During placement, the Engineer, using an infrared camera, may evaluate the HMA surface immediately behind the paver for temperature uniformity.  Areas with temperature differences more than 25o F lower than the surrounding HMA may produce areas of low density.  Contractor shall immediately adjust laydown procedure to maintain a temperature differential of 25o F or less.  Thermal images and thermal profile data will become part of the project record and shared with the Contractor.
Use hand tools to spread, rake, and lute the HMA in areas where irregularities or unavoidable obstacles make the use of mechanical spreading and finishing equipment impracticable.
When the section of roadway being paved is open to traffic, pave adjacent traffic lanes to the same elevation within 24 hours.  Place approved material against the outside pavement edge when the drop-off exceeds 2 inches. 
When multiple lifts are specified in the Contract, do not place the final lift until all lower lifts throughout that section, as defined by the Paving Plan, are placed and accepted.
Do not pave against new Portland cement concrete curbing until it has cured for at least 72 hours.
Do not place the final lift until curb and gutter, all types, are installed complete, except as approved by the Engineer.

Place HMA over bridge deck membranes according to Section 508 and the manufacturer's specifications.
408-3.13 COMPACTION.  Thoroughly and uniformly, compact the HMA by rolling.  In areas not accessible to large rollers, compact with mechanical tampers or trench rollers.  Do not leave rollers or other equipment standing on HMA that has not sufficiently cooled to prevent indentation.
A mat area with density lower than 93% MSG is considered segregated and not in conformance with the requirements of the Contract.  The work shall be deemed unacceptable by the Engineer according to Subsection 105-1.11 unless, the Engineer determines that reasonably acceptable work has been produced as permitted in Subsection 105-1.03.
The density TV is 96% of the MSG, as determined by WAQTC FOP for AASHTO T 209.  The MSG of the JMD will be used for the first lot of each type of HMA.  The MSG for additional lots will be determined from the first sublot of each lot.
Acceptance testing for density will be performed according to WAQTC FOP for AASHTO T 166/T 275 using a 6 inch diameter core.
When directed by the Engineer, provide density profiles of the mat and longitudinal joints with a nuclear density gauge.  Deliver the results of density tests to the Engineer at the time of the testing, in writing in the format detailed in the Quality Control Plan Subsection 408-2.05.
408-3.14 JOINTS.  Minimize the number of joints.  Do not construct longitudinal joints in the driving lanes unless approved by the Engineer in writing at the Pre-paving meeting.  Place and compact the HMA to provide a continuous bond, texture, and smoothness between adjacent sections of the HMA. 
Remove to full depth improperly formed joints resulting in surface irregularities.  Before removing pavement, cut a neat, straight line along the pavement to be removed and the pavement to remain.  Use a power saw or other method approved by the Engineer.  Replace the removed asphalt with new HMA and thoroughly compact.
Form transverse joints by cutting back on the previous run to expose the full depth of the layer.  Saw cut the joint, use a removable bulkhead or other method approved by the Engineer.
Offset the longitudinal joints in one layer from the joint in the layer immediately below by at least 6 inches.  Align the joints of the top layer at the centerline or lane lines.  Where preformed marking tape striping is required, offset the longitudinal joint in the top layer not more than 6 inches from the edge of the stripe.

On the final lift, before paving against the longitudinal joint (completing the joint) uniformly coat the surface below the final lift with tack coat material conforming to Section 702.  Coat the vertical edge of pavement (including milled edges) with Crafco Pavement Joint Adhesive No. 34524, Deery Cold Joint Adhesive, or approved equal.  Apply a 1/8 inch thick band of joint adhesive over the cold mat according to manufacturer’s recommendations.
The Engineer shall evaluate the difference in elevation of the final surface of adjacent mats each side of the longitudinal joint, at the joint, with a straight edge and by requiring the Contractor to flood the joint surface with water.  The Engineer will determine where and how often to evaluate the joint.  All differences in the surface elevations greater than 1/8 inch or that pond water shall be repaired at no cost to the Department.  Heat the HMA pavement to be repaired with an infrared heater (310˚ F max) and roll flat or add HMA until the joint differential is within tolerance.

For the top layer of HMA, the minimum specification limit for longitudinal joint density is 91% of the MSG of the panel completing the joint.  Cut one 6 inch diameter core centered on the longitudinal joint at each location that the panel completing the joint is cored for acceptance density testing.  Density will be determined according to WAQTC FOP for AASHTO T 166/T 275.  
For areas that fail to achieve the prescribed joint density seal the surface of the longitudinal joints with Asphalt Systems GSB-78 or approved equal, while the HMA is clean, free of moisture, and before traffic marking.  Longitudinal joint sealing shall be according to the manufacturer’s recommendations and a maximum application rate of 0.15 gallons per square yard.  Apply the sealant at least 12 inches wide centered on the longitudinal joint.
Hot lapped joints formed by paving in echelon must be completed while the mat temperature is over 150°F.  These joints do not need to be tacked and will not be measured or evaluated for joint density.
Longitudinal joints will be evaluated for acceptance according to Subsection 408-4.03.
408-3.15 SURFACE TOLERANCE.  The Engineer will test the finished surface after final rolling at selected locations using a 10-foot straightedge.  Correct variations from the testing edge, between any two contacts, greater than 1/4 inch.
After completion of corrective work, the Engineer will measure the pavement surface in the driving lanes a second time for a smoothness price adjustment.  No measurements will be taken in turn lanes, intersections, ramps, and lane transitions, within 25 feet of the existing pavement or in areas where curb and gutter is left in place.
Smoothness will be measured in both wheel paths of each lane and reported as profilograph (Prl) results filtered with a 0.2 inch blanking band.  Report PrI as a job average for all measured lanes, calculated to the nearest 0.1 inch.
Costs associated with meeting surface tolerances are subsidiary to the HMA pay item.
408-3.16 PATCHING DEFECTIVE AREAS.  . Remove HMA that is contaminated with foreign material, is segregated (determined visually or by testing), flushing or bleeding asphalt after compaction is completed or is in any way determined to be defective.  Do not skin patch. Remove defective HMA for the full thickness of the course.  Cut the pavement so that edges are vertical, the sides are parallel to the direction of traffic.  Coat edges with a tack coat meeting Section 402 and allow to cure.  Place and compact fresh HMA according to Subsection 408-3.13 to grade and smoothness requirements.
Costs associated with patching defective areas are subsidiary to the HMA Pay Item.

408-4.01 METHOD OF MEASUREMENT. Section 109 and the following:

1.
Hot Mix Asphalt.
a)
By weighing, no deduction will be made for the weight of asphalt cement, anti-stripping additive or cutting back joints.

b)
By the area of final HMA surface.

2.
Asphalt Cement. By the ton as follows: 

Method 1:

Percent of asphalt cement for each sublot multiplied by the total weight represented by that sublot.  ATM 405 or WAQTC FOP for AASHTO T 308 will determine the percent of asphalt cement.  The same tests used for the acceptance testing of the sublot will be used for computation of the asphalt cement quantity.  If no acceptance testing is required, the percent of asphalt cement is the target value for asphalt cement in the JMD.

Method 2:

Supplier's invoices minus waste, diversion, and remnant.  This procedure may be used on projects where deliveries are made in tankers and the asphalt plant is producing HMA for one project only.

The Engineer may direct, at any time tankers be weighed in the Engineers presence before and after unloading.  If the weight determined at the project varies more than 1% from the invoice amount, payment will be based on the weight determined at the project.

Any remnant or diversion will be calculated based on tank stickings or weighing the remaining asphalt cement.  The Engineer will determine the method.  The weight of asphalt cement in waste HMA will be calculated using the target value for asphalt cement as specified in the JMD.

Method 1 will be used for determining asphalt cement quantity unless otherwise directed in writing.  The procedure initially used will be the one used for the duration of the project.  No payment will be made for any asphalt cement more than 0.4% above the optimum asphalt cement content specified in the JMD.

3.
Job Mix Design. When specified, Contractor furnished JMD(s) will be measured as one according to the HMA Class and Type.

4.
Temporary Pavement.  Section 401.

5.
Preleveling/Leveling Course.  Section 401.

6.
Asphalt Price Adjustment – Quality.  Calculated by quality level analysis under Subsection 408-4.03.  Also included in the measurement are the fees and deductions specified in Subsection 408-2.01 and Subsection 408-4.02.

Asphalt Price Adjustment – Quality, does not apply to, and measurements will not be made for Approach HMA.

7.
Longitudinal Joint and Joint Adhesive.  By the linear foot of longitudinal joint.

408-4.02 ACCEPTANCE SAMPLING AND TESTING.  The total price adjustment is the sum of the individual lot price adjustments as determined in Subsection 408-4.03 Evaluation of Materials for Acceptance and is included in Item 408(6) Asphalt Price Adjustment-Quality.  Penalties assessed are also included in Item 408(6).

A mat area of finished surfacing that is visibly segregated, has a lower density than specified (Subsection 408-3.13), fails to meet surface tolerance requirements, or is flushing asphalt cement is considered unacceptable according to Subsection 105-1.11.

HOT MIX ASPHALT
The quantity of each class and type of HMA produced and placed will be divided into lots and the lots evaluated individually for acceptance. 

A lot will normally be 5,000 tons.  The lot will be divided into sublots of 500 tons; each randomly sampled and tested for asphalt cement content, density, and gradation according to this subsection.  If the project has more than 1 lot, and less than 8 additional sublots have been sampled at the time a lot is terminated, either due to completion of paving operations or the end of the construction season (winter shutdown), the material in the shortened lot will be included as part of the prior lot.  The price adjustment computed, according to Subsection 408-4.03, for the prior lot will include the samples from the shortened lot.

If 8 or 9 samples have been obtained at the time a lot is terminated, they will be considered as a lot and the price adjustment will be based on the actual number of test results (excluding outliers) in the shortened lot.

If the contract quantity is between 1,500 tons and 5000 tons, the Contract quantity will be considered one lot.  The lot will be divided into sublots of 500 tons and randomly sampled for asphalt cement content, density, and gradation according to this subsection except that a determination for outliers will not be performed.  HMA quantities of less than 300 tons remaining after dividing the Contract quantity into sublots will be included in the last sublot.  HMA quantities of 300 tons or greater will be treated as an individual sublot.  The lot will be evaluated for price adjustment according to Subsection 408-4.03 except as noted.

For Contract quantity of less than 1,500 tons, (also for approaches) HMA will be accepted for payment based on the Engineer's approval of a JMD and the placement and compaction of the HMA to the specified depth and finished surface requirements and tolerances.  The Engineer reserves the right to perform any testing required in order to determine acceptance.  Remove and replace any HMA that does not conform to the approved JMD.

Samples collected at the plant from dry batched aggregates, the conveyor system, or the asphalt cement supply line shall be taken by the Contractor in the presence of the Engineer.  The Engineer will take immediate possession of the samples.

The Engineer will determine where samples are taken.

1.
Asphalt Cement Content.  Hot mix samples taken for the determination of asphalt cement content will be taken randomly from behind the screed before initial compaction, or from the windrow according to WAQTC FOP for AASHTO T 168 and ATM 403 as directed by the Engineer.  HMA samples taken for the determination of both asphalt cement content and gradation will be taken randomly from behind the screed before initial compaction or from the windrow according to WAQTC FOP for AASHTO T 168 and ATM 403.

Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  At the discretion of the Engineer, asphalt cement content will be determined according to ATM 405 or WAQTC FOP for AASHTO T 308.

2.
Aggregate Gradation. 

a.
Drum Mix Plants.  Samples taken for the determination of aggregate gradation from drum mix plants will be from the combined aggregate cold feed conveyor via a diverter device, or from the stopped conveyor belt according to WAQTC FOP for AASHTO T 2, or from the same location as samples for the determination of asphalt cement content.  Locate diverter devices for obtaining aggregate samples from drum mix plants on the conveyor system delivering combined aggregates into the drum.  Divert aggregate from the full width of the conveyor system and maintain the diverter device to provide a representative sample of aggregate incorporated into the HMA.  Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  The aggregate gradation for samples from the conveyor system will be determined according to WAQTC FOP for AASHTO T 27/T 11.  For HMA samples, the gradation will be determined according to WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

b.
Batch Plants.  Samples taken for the determination of aggregate gradation from batch plants will be from the same location as samples for the determination of asphalt cement content, or from dry batched aggregates according to WAQTC FOP for AASHTO T 2.  Two separate samples will be taken, one for acceptance testing and one held in reserve for retesting if applicable.  Dry batched aggregate gradations will be determined according to WAQTC FOP for AASHTO T 27/T 11.  For HMA samples, the aggregate gradation will be determined according to WAQTC FOP for AASHTO T 30 from the aggregate remaining after the ignition oven (WAQTC FOP for AASHTO T 308) has burned off the asphalt cement.

3.
Density.

a.
Acceptance Testing.

The Engineer will determine and mark the location(s) where the Contractor will take each core sample.  Core samples will not be taken at bridge decks or the milled edge of existing pavement.

1)
Mat Cores:  The location(s) for taking core samples will be determined using a set of random numbers and the Engineer's judgment.

2)
Longitudinal Joint Cores:  The Engineer will mark the location(s) to take the core sample, centered on the visible surface joint, and adjacent to the mat core sample taken in the panel completing the joint.  Take joint core samples in the presence of the Engineer.

Cut full depth core samples, centered on the marks and as noted above, from the finished HMA within 24 hours after final rolling.  Neatly core drill one six inch diameter sample at each marked location.  Use a core extractor to remove the core - do not damage the core.  Backfill and compact voids left by coring with new HMA within 24 hours.

The Engineer will immediately take possession of the samples.  Density of the samples will be determined, by the Engineer, according to WAQTC FOP for AASHTO T 166/T 275.

A penalty will be assessed for each failure to take core samples or backfill core sample voids within the specified period, or take core samples at the location marked by the Engineer.

4.
Retesting.  A retest of any sample outside the limits specified in Table 408-2 may be requested provided the quality control requirements of 408-2.05 are met.  Deliver this request in writing to the Engineer within 7 days of receipt of the final test of the lot.  The Engineer will mark the sample for the density retest within a 2 foot radius of the original core.  The original test results will be discarded and the retest result will be used in the price adjustment calculation regardless of whether the retest result gives a higher or lower pay factor.  Only one retest per sample is allowed.  Except for the first lot, gradation and asphalt cement content are determined from the same sample, retesting for gradation or asphalt cement from the first sublot of a lot will include retesting for the MSG; when separate samples are used, retesting for asphalt cement content will include retesting for MSG.
ASPHALT CEMENT.

The lot size for asphalt cement will normally be 200 tons.  If a project has more than one lot and the remaining asphalt cement quantity is less than 150 tons, it will be added to the previous lot and that total quantity will be evaluated for price adjustment as one lot.  If the remaining asphalt cement quantity is 150 tons or greater, it will be sampled, tested and evaluated as a separate lot.

If the Contract quantity of asphalt cement is between 85 – 200 tons, the contact quantity will be considered as one lot and sampled, tested, and evaluated according to this subsection.  Quantities of asphalt cement less than 85 tons will be accepted based on manufacturer’s certified test reports and certification of compliance.

Asphalt cement will be sampled according to WAQTC FOP for AASHTO T 40, tested for conformance to the specifications in Section 702, and evaluated for price adjustment in accordance with 408-4.03.  Asphalt cement pay reduction factors for each sample will be determined from Table 408-4.  Three separate samples from each lot will be taken, one for acceptance testing, one for Contractor retesting, and one held in reserve for referee testing if applicable.

408-4.03 EVALUATION OF MATERIALS FOR ACCEPTANCE.

Price adjustments in this subsection are addressed under Item 408(6) Asphalt Price Adjustment – Quality.
HOT MIX ASPHALT

The total Hot Mix Asphalt price adjustment is the sum of all price adjustments for each lot.

The following method of price adjustment will be applied to each type of HMA when the contract quantity equals or exceeds 1,500 tons, except as defined in Subsection 408-4.02. 

Acceptance test results for a lot will be analyzed collectively and statistically by the Quality Level Analysis method as specified in Subsection 106-1.03 to determine the total estimated percent of the lot that is within specification limits. 

The price adjustment is based on the lower of two pay factors.  The first factor is a composite pay factor for HMA that includes gradation and asphalt cement content.  The second factor is for density.

A lot containing HMA with less than a 1.00 pay factor will be accepted at an adjusted price, provided the pay factor is at least 0.75 and there are no isolated defects identified by the Engineer.  A lot containing HMA that fails to obtain at least a 0.75 pay factor will be considered unacceptable and rejected under Subsection 105-1.11.
The Engineer will reject HMA that appears to be defective based on visual inspection.  A minimum of two samples will be collected from the rejected HMA and tested if requested.  If test results are within specification limits, payment will be made for the HMA.  If any of the test results fail to meet specifications, no payment will be made and the cost of the testing will be subtracted as a price adjustment.  Costs associated with removal and disposal of the rejected HMA are subsidiary to the Hot Mix Asphalt Pay Item.

Outlier Test.  Before computing the price adjustment, the validity of the test results will be determined by SP-7, the Standard Practice for Determination of Outlier Test Results.  Outlier test results will not be included in the price adjustment calculations.

When gradation and asphalt cement content are determined from the same sample, if a sieve size on the gradation test or the asphalt cement content is an outlier, then the gradation test results and the asphalt cement content results for that sublot will not be included in the price adjustment. The density test result for that sublot will be included in the price adjustment provided it is not an outlier.

When gradation and asphalt cement content are determined from separate samples, if any sieve size on the gradation test is an outlier, then the gradation test results for that sample will not be included in the price adjustment.  The asphalt cement content and density test results for that sublot will be included in the price adjustment provided neither is an outlier.  If the asphalt cement content test result is an outlier, it will not be included in the price adjustment but the gradation and density test results for the sublot will be included provided neither is an outlier.  If the density test result is an outlier, it will not be included in the price adjustment but the gradation and asphalt cement content test results will be included provided neither is an outlier.

Quality Level Analysis. Pay factors are computed as follows:

1.
Outliers (determined by SP-7), and any test results on material not incorporated into the work, are eliminated from the quality level analysis.


The arithmetic mean 
of the remaining test results is determined:
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is rounded to the nearest tenth for density and sieve sizes except the No. 200 sieve.

is rounded to the nearest hundredth for asphalt cement content and the No. 200 sieve.

2.
The sample standard deviation (s) after the outliers have been excluded, is computed:


Where:
∑(x2)
=
sum of the squares of individual test values.



(∑x)2
=
square of the sum of the individual test values.

The sample standard deviation (s) is rounded to the nearest hundredth for density and all sieve sizes except the No. 200 sieve.  The sample standard deviation (s) is rounded to the nearest 0.001 for asphalt cement content and the No. 200 sieve.
If the computed sample standard deviation (s) is <0.001, then use s = 0.20 for density and all sieves except the No. 200. Use s = 0.020 for asphalt cement content and the No. 200 sieve.
3.
The USL and LSL are computed.  For aggregate gradation and asphalt cement content, the Specification Limits (USL and LSL) are equal to the Target Value (TV) plus and minus the allowable tolerances in Table 408-2.  The TV is the specified value in the approved JMD.  Specification tolerance limits for the largest sieve specified will be plus 0 and minus 1 when performing Percent Within Limits (PWL) calculations.  The TV for density is 96% of the MSG, the LSL is 93% of MSG, and the USL is 99%.

TABLE 408-2
LOWER SPECIFICATION LIMIT (LSL) & UPPER SPECIFICATION LIMIT (USL)
	Measured Characteristics
	LSL
	USL

	3/4 inch sieve
	TV  -6.0
	TV  +  6.0

	1/2 inch sieve
	TV  -6.0
	TV  +  6.0

	3/8 inch sieve
	TV  -6.0
	TV  +  6.0

	No. 4 sieve
	TV  -6.0
	TV  +  6.0

	No. 8 sieve
	TV  -6.0
	TV  +  6.0

	No. 16 sieve
	TV  -5.0
	TV  +  5.0

	No. 30 sieve
	TV  -4.0
	TV  +  4.0

	No. 50 sieve
	TV  -4.0
	TV  +  4.0

	No. 100 sieve
	TV  -3.0
	TV  +  3.0

	No. 200 sieve*
	TV  -2.0
	TV  +  2.0

	Asphalt Cement %
	TV  -0.4
	TV  +  0.4

	Mat Density %
	93
	99


*Tolerances for the No. 200 sieve may not exceed the broadband limits in Table 703-3.

4.
The Upper Quality Index (QU) is computed:


Where:
USL = Upper Specification Limit

QU is rounded to the nearest hundredth.

5.
The Lower Quality Index (QL) is computed:

Where:
LSL = Lower Specification Limit

QL is rounded to the nearest hundredth.

6.
PU (percent within the upper specification limit which corresponds to a given QU) is determined.

See Subsection 106-1.03.

7.
PL (percent within the lower specification limit which corresponds to a given QL) is determined.

See Subsection 106-1.03.

8.
The Quality Level (the total percent within specification limits) is determined for aggregate gradation, asphalt cement content, and density.

Quality Level = (PL + PU) – 100
9.
Using the Quality Levels from Step 8, the lot Pay Factor (PF) is determined for Density (DPF) and gradation and asphalt cement content pay factors from Table 106-2. The maximum pay factor for the largest sieve size specification for gradation is 1.00.

10.
The Composite Pay Factor (CPF) for the lot is determined using the following formula:


[f3/4 inch (PF3/4 inch) + f1/2 inch (PF1/2 inch) +....fac (PFac)]

CPF = 



(f

The CPF is rounded to the nearest hundredth.

Table 408-3 gives the weight factor (f), for each sieve size and asphalt cement content.

TABLE 408-3

WEIGHT FACTORS

	Sieve Size
	Type V

Factor “f”

	3/4 inch sieve
	4

	1/2 inch sieve
	5

	3/8 inch sieve
	5

	No. 4 sieve
	4

	No. 8 sieve
	4

	No. 16 sieve
	4

	No. 30 sieve
	5

	No. 50 sieve
	5

	No. 100 sieve
	4

	No. 200 sieve
	20

	Asphalt Cement Content, %
	40


The price adjustment will be based on either the CPF or DPF, whichever is the lowest value.  The price adjustment for each individual lot will be calculated as follows:

Price Adjustment = [(CPF or DPF)* -1.00] x (tons in lot) x (PAB)
*CPF or DPF, whichever is lower.

PAB = Price Adjustment Base = $114.00 per ton
ASPHALT CEMENT

The total asphalt cement price adjustment is the sum of all price adjustments for each lot.

Asphalt cement will be randomly sampled and tested in accordance with Subsection 408-4.02.  Asphalt cement pay reduction factors for each sample will be determined from Table 408-4.

Table 408-4

ASPHALT CEMENT PAY REDUCTION FACTORS

(Use the single, highest pay reduction factor)

	
	
	Pay Reduction Factor (PRF)

	Test
	Spec
	0.00
	0.04
	0.05
	0.06
	0.07
	0.08
	0.10
	0.25
	Reject or

Engr Eval

	Tests On Original Binder

	Viscosity
	< 3 Pa-s
	< 3
	
	> 3
	
	
	
	
	
	

	Dynamic

Shear
	> 1.00 kPa
	> 1.00
	
	0.88-0.99
	
	
	
	0.71-0.89
	0.50-0.70
	< 0.50

	Toughness
	> 110 in-lbs
	> 93.5
	90.0-93.4
	85.0-89.9
	80.0-84.9
	75.0-79.9
	70.0-74.9
	
	
	< 70.0

	Tenacity
	> 75 in-lbs
	> 63.8
	61.0-63.7
	58.0-60.9
	55.0-57.9
	52.0-54.9
	48.0-51.9
	
	
	< 48.0

	Tests On RTFO

	Mass Loss
	< 1.00 %
	< 1.00
	
	1.001-1.092
	
	
	
	1.093-1.184
	1.185-1.276
	> 1.276

	Dynamic

Shear
	> 2.20 kPa
	> 2.20
	
	1.816-2.199
	
	
	
	1.432-1.815
	1.048-1.431
	< 1.048

	Test On PAV

	Dynamic

Shear
	< 5000 kPa
	< 5000
	
	5001-5289
	
	
	
	5290-5578
	5579-5867
	> 5867

	Creep

Stiffness, S
	< 300 MPa
	< 300
	
	301-338
	
	
	
	339-388
	389-450
	> 450

	Creep Stiffness,
m-value

m-value
	> 0.300
	> 0.300
	
	0.287-0.299
	
	
	
	0.274-0.286
	0.261-0.273
	< 0.261


Asphalt Cement Price Adjustment = 5 x PAB x Qty x PRF (for each sample)

PAB 

= Price Adjustment Base

Qty 

= Quantity of asphalt cement represented by asphalt cement sample

PRF
 
= Pay Reduction Factor from Table 408-4

Asphalt Cement Appeal Procedure.  Once notified of a failing test result of an asphalt cement sample, the Contractor has 21 days to issue a written appeal.  The appeal must be accompanied by all of the Contactor’s quality control test results and a test result of Contactor’s sample of this lot tested by an AASHTO accredited asphalt laboratory (accredited in the test procedure in question).  The Engineer will review these test results using ASTM D3244 to determine a test value upon which to base a price reduction.

If the Contractor challenges this value, then the referee sample held by the Engineer will be sent to a mutually agreed upon independent AASHTO accredited laboratory for testing.  This test result will be incorporated into the ASTM D3244 procedure to determine a test value upon which to base a price reduction.  If this final value incurs a price adjustment, the Contractor shall pay the cost of testing the referee sample.

PAVEMENT SMOOTHNESS

The top layer of HMA will be measured according to 408-3.15 and evaluated for a smoothness price adjustment.  The Engineer will calculate the smoothness price adjustment as follows:

Smoothness Price Adjustment = PAB x PQ x SF

PAB 
= 
Price Adjustment Base

PQ 

= 
Final quantity of HMA, tons

PrI

= 
Final measured hot mix smoothness, inches/mile

SF 

= 
Smoothness Factor
If the PQ is less than 1,500 tons, the SF = 0
If the PQ is 1,500 to 5,000 tons, the SF = 0.1333 – (0.01666 x PrI)
If the PQ is greater than 5,000 tons, the SF = 0.0666 – (0.0083 x PrI)

LONGITUDINAL JOINT DENSITY

Longitudinal joint density price adjustments apply when HMA quantities are equal to or greater than 1,500 tons.  A longitudinal joint density price adjustment for the top layer will be based on the average of all the joint densities on a project and determined as follows:

1.
If project average joint density is less than 91% MSG, apply the following disincentive:

a.
Longitudinal joint density price adjustment equal to $3.00 per lineal foot is deducted.

Sections of longitudinal joint represented by cores with less than 91% density shall be surface sealed according to Subsection 408-3.14.

2.
If project average joint density is greater than 92% MSG apply the following incentive:

a.
Longitudinal joint density price adjustment equal to $1.50 per linear foot is added.

408-4.04 ASPHALT MATERIAL PRICE ADJUSTMENT – UNIT PRICE.

This subsection provides a price adjustment for asphalt material by: 

(a) 
additional compensation to the Contractor or 

(b) 
a deduction from the Contract amount.

1.
This provision shall apply to asphalt material meeting the criteria of Section 702, and is included in items listed in the bid schedule of Sections 306, 307, 308, 318 and 401 through 409, except Section 402.  Also included is the asphalt material in the Approach HMA as included in 408 or 639 and Pathway HMA as part of 608.

2.
This provision shall only apply to cost changes in asphalt material that occur between the date of bid opening and the date the asphalt material is incorporated into the project. 

3.
The asphalt material price adjustment will only apply when:

a.
More than 500 tons of asphalt material in the bid schedule of Sections described in Item 1; and 

b.
More than a 7.5% increase or decrease in the Alaska Asphalt Material Price Index, from the date of bid opening to the date the asphalt material is incorporated into the project.  

4.
The Alaska Asphalt Material Price Index (AAMPI) is posted on the Department’s Materials website along with the formula used to calculate the Index.  The AAMPI as used in the determination of the “Asphalt Material Price Adjustment – Unit Price” is calculated for the first and third Friday of each month.  The index applies from the beginning of the period start day 00:00 hours, and ends 00:00 hours the start of the next period.  Other calculation and or period start/end days, including the post day (except as fall on the 1st and 3rd Friday) are not permitted.
5.
Price adjustment will be cumulative and calculated with each progress payment. Use the price index in effect on the last day of the pay period, to calculate the price adjustment for asphalt material incorporated into the project during that pay period.  The Department will increase or decrease payment under this Contract by the amount determined with the following asphalt material price adjustment formula: 

For an increase exceeding 7.5%, additional compensation 
= [(IPP – IB) – (0.075 x IB)] x Q
For a decrease exceeding 7.5%, deduction from contract = [(IB – IPP) – (0.075 x IB)] x Q
Where:
Q
=
Quantity of Asphalt Material incorporated into project during the pay period, in tons
IB
=
Index at Bid: the bimonthly Alaska Asphalt Material Price Index in effect on date of bid, in dollars per ton

IPP
=
Index at Pay Period: the bimonthly Alaska Asphalt Material Price Index in effect on the last day of the pay period, in dollars per ton

Method of measurement for determining Q (quantity) is the weight of asphalt material meeting the criteria of this subsection and is incorporated into the project.  The quantity does not include aggregate, mineral filler, blotter material, thinning agents added after material qualification, or water for emulsified asphalt.

408-5.01 BASIS OF PAYMENT.

Except where specified as individual Pay Items:
Anti-stripping additives, tack coat, crack sealing, surface sealing of longitudinal joints, surface tolerance corrections, patching defective areas, repair work and materials when planing equipment breaks through existing pavement - Subsection 408-3.07 Preparation of Existing Surface, and the work and materials associated with Subsection 408-3.04 Hauling Equipment are subsidiary to the associated Hot Mix Asphalt Pay Items.

Item 408(6) Asphalt Price Adjustment – Quality:  is the sum of the price adjustments for each material lot (excluding Approach HMA) and for deductions and fees assessed.

Deductions and fees assessed:

•
Each mix design subsequent to the approved Job Mix Design (Subsection 408-2.01) for each Type and Class of Hot Mix Asphalt specified will result in a fee of $2500.00 each.

•
Failure to cut core samples within the specified period will result in a deduction of $100.00 per sample per day (Subsection 408-4.02).

•
Failure to backfill voids left by sampling within the specified period will result in a deduction of $100 per hole per day (Subsection 408-4.02).

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
408(1) 
Hot Mix Asphalt, Type V 
Ton
408(2) 
Asphalt Cement, Grade PG 58-34 
Ton
408(6)
Asphalt Price Adjustment – Quality
Contingent Sum
408(10)
Asphalt Material Price Adjustment – Unit Price
Contingent Sum

CR408-081210
Remove Section 501 and replace with the following:

SECTION 501

STRUCTURAL CONCRETE

501-1.01 DESCRIPTION. Furnish, place, finish, and cure Portland cement concrete for structure construction. Use the class of concrete noted on the Plans unless otherwise specified.

classes of concrete
Class A:
General use concrete

Class A-A:
Concrete where improved strength and durability is required

Class P:
Concrete where strength in excess of 5000 psi is required

Class DS:
Concrete for drilled shaft foundations
Class W:
Minor concrete that meets the requirements of Subsection 501-2.02 for Class A concrete

501-1.02 DEFINITIONS.

ADMIXTURE. A material other than water, aggregates, hydraulic cement, pozzolan, and fiber reinforcement, used as an ingredient of a cementitious mixture to modify its freshly mixed, setting, or hardened properties and is added to the batch before or during its mixing.

AIR-ENTRAINING ADMIXTURE. An admixture causing the development of a system of microscopic air bubbles in concrete, mortar, or cementitious material paste during mixing, usually to improve its workability and resistance to damage by freezing and thawing.

SET-ACCELERATING ADMIXTURE. An admixture causing an increase in the rate of hydration of the hydraulic cement and shortens the time of setting, increases the rate of strength development, or both.

SET-RETARDING ADMIXTURE. An admixture causing a decrease in the rate of hydration of the hydraulic cement and lengthens the time of setting, decreases the rate of strength development, or both.

WATER-REDUCING ADMIXTURE. An admixture either increasing slump of freshly mixed mortar or concrete without increasing water content or maintaining slump with a reduced amount of water, due to factors other than air entrainment.

AGITATION. The process of providing motion in mixed concrete just sufficient to prevent segregation or loss of plasticity.

BLEED WATER. The autogenous flow of water emerging from newly placed concrete, and caused by the settlement of the solid materials within the mass. The relative quantity of mix water that will bleed can be estimated by AASHTO T 158.

CAMBER. For prestressed concrete members, camber is the net upward deflection of an eccentrically prestressed concrete member due to the combined loads, shrinkage, creep, and eccentricity of the prestress force. For non-prestressed members, camber is a deflection intentionally built into a structural element or form to improve appearance or to nullify the deflection of the element under the effects of loads, shrinkage, and creep.

CEMENT. A binding material that sets and hardens by hydration and is capable of doing so underwater, sometimes called hydraulic cements

CEMENTITIOUS MATERIAL. Hydraulic cements and pozzolans with cementing properties.

CHAMFER. A beveled edge or corner formed into finished concrete.

COMPRESSIVE STRENGTH, (fc). The measured maximum resistance of a concrete or mortar specimen to axial compressive loading; expressed as force per unit cross-sectional area; or the specified resistance used in design calculations. 

SPECIFIED COMPRESSIVE STRENGTH, (f’c). The 28-day compressive strength used in structural design and specified in the Contract documents.

REQUIRED AVERAGE COMPRESSIVE STRENGTH, (f’cr). The 28-day compressive strength, used as the basis for selection of concrete proportions in the mix design process, sufficiently greater than the Specified Compressive Strength to ensure the acceptance criteria are met.

COMPRESSIVE STRENGTH TEST. The average strength test of concrete, from at least two 6.0 x 12.0 inch or at least three 4.0 x 8.0 inch compressive strength test cylinders sampled according to AASHTO T 141, cured according to AASHTO R 39 or WAQTC FOP for AASHTO T 23, and tested according to AASHTO T 22 or sampled, cured, and tested to equivalent ASTM test methods. Unless otherwise noted, tested at an age of 28 days. 

The average strength test of grout, from at least three specimens from a batch and tested according to WAQTC TM 12, AASHTO T 106, or ASTM C 109.
CONCRETE ANCHOR. Cast-in-place or post-installed fastening device installed in the concrete for the purpose of transferring loads to the concrete. See ASTM E 2265 for standard terminology.

CONSOLIDATION. The process of inducing a closer arrangement of the solid particles in freshly mixed concrete during placement by the reduction of voids, usually by vibration, rodding, tamping, or some combination of these actions.

CONSTRUCTION JOINT. The surface where two successive placements of concrete meet.

CURING. Action taken to maintain moisture and temperature conditions in a freshly placed cementitious mixture to allow hydraulic cement hydration and (if applicable) pozzolanic reactions to occur so the desired properties of the mixture develop.

CURING PERIOD. The length of time in which continuous curing operations are maintained thereby allowing the concrete to properly hydrate and develop its required strength and durability. 

INITIAL CURING PERIOD. The time period between placement and implementation of final curing methods in which deliberate action is taken to reduce the loss of moisture from the surface of the concrete.

FINAL CURING PERIOD. The time period after the concrete achieves final set in which deliberate action is taken, without damaging or marring the concrete surface, to maintain satisfactory moisture content and temperature in concrete.

CURING COMPOUND. A liquid applied as a coating to the surface of newly placed concrete to retard the loss of water and, in the case of pigmented compounds, reflects heat to provide an opportunity for the concrete to develop its properties in a favorable temperature and moisture environment.

DURABILITY. The ability of concrete to resist weathering action, chemical attack, abrasion, and other conditions of service.

EVAPORATION RATE REDUCER. A material generating a continuous thin film when spread over water on the surface of fresh concrete to retard the evaporation of bleed water.

FIELD TEST RECORD. A record of compressive strength test results from concrete used on prior projects and produced by the concrete production facility.

INFORMATIONAL FIELD TEST. A compressive strength test, determined by the Engineer, from field test cylinders cured on the site under temperature and moisture conditions similar to the concrete in the structure; except, the compressive strength test may consist of one 6.0 x 12.0 inch or one 4.0 x 8.0 inch compressive strength test cylinder.
KEYWAY. A recess or groove in one lift or placement of concrete and filled with concrete of the next lift or grout, giving shear strength to the joint.

LAITANCE. A layer of weak material derived from cementitious material and aggregate fines either: 1) carried by bleeding to the surface or to internal cavities of freshly placed concrete; or 2) separated from the concrete and deposited on the concrete surface or internal cavities during placement of concrete underwater.

MORTAR. A mixture of cementitious material paste and fine aggregate occupying the space between particles of coarse aggregate.

RETEMPER. To add water and remix concrete or mortar to restore workability to a condition in which the mixture is placeable or usable.

ROCK POCKET. A porous, mortar-deficient portion of hardened concrete consisting primarily of coarse aggregate and open voids.

SCREED. To strike off concrete lying beyond the desired plane or shape. A tool for striking off the concrete surface, sometimes referred to as a strikeoff.

SET. The condition reached by a cementitious material paste, mortar, or concrete that has lost plasticity to a degree of stiffening generally stated as the time in hours and minutes required for cementitious material paste to stiffen sufficiently to resist the penetration of a weighted test needle as prescribed by AASHTO T 197.
INITIAL SET. The first stiffening of concrete.

FINAL SET. Attainment of significant rigidity in which rainfall, foot traffic, and curing materials contacting the concrete surface do not damage or mare the concrete surface and do not alter the properties of the finished surface.

TREMIE. A pipe or tube with a hopper for filling at its upper end through which concrete is deposited.

501-2.01 MATERIALS. Use materials conforming to the following:

1.
Cementitious Materials
Portland Cement
Section 701

Blended Hydraulic Cement
Section 701

Fly Ash
Section 701

Ground Granulated Blast-Furnace Slag
Section 701

Silica Fume
Section 701

2.
Aggregate Materials
Fine Aggregate
Subsection 703-2.01

Coarse Aggregate
Subsection 703-2.02

Aggregate for Abrasive Finish
Subsection 703-2.14

3.
Water, Admixtures and Curing Materials
Curing Materials
Subsection 711-2.01

Chemical Admixtures
Subsection 711-2.02

Water and Ice
Subsection 712-2.01

4.
Utilities and Inserts
Concrete Anchor Inserts
Subsection 712-2.20

Utiliduct, HDPE
Subsection 706-2.08

Utiliduct, Steel
Section 716

Structural Steel
Section 716

Asphalt Felt
ASTM D 226, Type I (No. 15 Asphalt Felt)

5.
Grout and Epoxy
Grout
Subsection 701-2.03

Epoxy Adhesive for Crack Sealing
AASHTO M 235, Type IV, Grade 3

Epoxy Adhesive for Crack Injection
AASHTO M 235, Type IV, Grade 1

Low-Viscosity Resin
Subsection 712-2.19

Epoxy Bonding Agents
AASHTO M 235, Type V

501-2.02 COMPOSITION OF MIXTURE - JOB MIX DESIGN. Provide a Job Mix Design, for each required class of concrete and Specified Compressive Strength (f'c), which meets the requirements of this Subsection and provides workability and consistency so the concrete can be worked readily into the forms and around reinforcement without segregation or bleeding. Determine proportions using the absolute volume method according to ACI 211.1.

1.
Water-Cement Ratio and Cementitious Materials. Provide a Job Mix Design meeting the water-cement ratio requirements in Table 501-1. 

Calculate the water-cement ratio based on the total weight of cementitious material. The following are considered cementitious materials: Portland cement, blended hydraulic cement, fly ash, ground granulated blast-furnace slag, and silica fume.

Fly ash, ground granulated blast-furnace slag, silica fume, and combinations of these materials may be used as a substitute for Type I and II Portland cement provided the quantity meets the limits of Table 501-2 and the total quantity of combined fly ash, ground granulated blast-furnace slag, and silica fume does not exceed 40 percent of the total cementitious material by weight. Do not use fly ash with Type III Portland cement. 

TABLE 501-1
WATER-CEMENT RATIO REQUIREMENTS

	Class of Concrete
	Water-Cement Ratio, maximum

	
	lbs/lbs

	A
	0.45

	A-A
	0.40

	P
	0.35

	DS
	0.45


TABLE 501-2
SUPPLEMENTARY CEMENTITIOUS MATERIAL LIMITS

	Cementitious Material
	Percent of Total Cementitious Material by Weight1

	
	Maximum

	Fly Ash
	35%

	Ground Granulated Blast-Furnace Slag
	40%

	Silica Fume
	10%


1
The maximum percent includes initial quantities in blended hydraulic cement plus additional supplementary cementations materials.

2.
Aggregate Gradations. Provide a Job Mix Design meeting the fine aggregate gradation requirements in Subsection 703-2.01 and the coarse aggregate gradation requirements in Table 501-3. Blending of several sizes of aggregate to achieve the specified gradation is permitted.

TABLE 501-3
COARSE AGGREGATE GRADATION REQUIREMENTS

	Class of Concrete
	Coarse Aggregate Size Number

	
	AASHTO M 43

	A
	No. 57 or 67

	A-A
	No. 57 or 67

	P
	No. 67

	DS
	No. 7 or 8


3.
Air Content. Provide a Job Mix Design with a total air content of 6.0 percent. The total air content for Class P concrete having a water/cement ratio less than 0.33 may be reduced 3.0 percent. Air-entrained concrete is required only for the deck portion of prestressed precast concrete members. Air-entrained concrete is not required for Class DS concrete.

4.
Slump. Provide a Job Mix Design meeting the slump requirements in Table 501-4.

TABLE 501-4
SLUMP REQUIREMENTS

	Condition
	Slump

	Concrete without a water-reducing admixture
	4" max.

	Concrete with a Type A, D, or E water-reducing admixture
	6" max.

	Concrete with a Type F or G high-range water-reducing admixture
	9" max.

	Class DS concrete, wet-shaft process
	7" min.

9" max.

	Class DS concrete, dry-shaft process
	6" min.

9" max.


5.
Chloride Ion Content. Provide a Job Mix Design with a total water soluble chloride ion content of the concrete that does not exceed 0.06 percent by weight of cementitious material for precast concrete members or 0.08 percent by weight of cementitious material for other concrete, tested according to ASTM C 1218. 

6.
Required Averaged Compressive Strength. Provide a Job Mix Design meeting a Required Average Compressive Strength (f'cr) established from either the Empirical Method or the Statistical Method. 

If the Specified Compressive Strength (f'c) is not designated on the Plans, use a Specified Compressive Strength listed in Table 501-5. 

TABLE 501-5
COMPRESSIVE STRENGTH REQUIREMENTS

	

	Class of Concrete
	Specified Compressive Strength (f'c) 

	
	(psi)

	A
	4000

	A-A
	5000

	P
	8000

	DS
	4000


 a.
Empirical Method. Establish the Required Average Compressive Strength from the following equations:

f'cr = f'c + 1200
for f'c ≤ 5000 psi

f'cr = 1.1f'c + 700
for f'c > 5000 psi

Where:
f'cr = Required Average Compressive Strength, psi

f'c = Specified Compressive Strength, psi 

b.
Statistical Method. If the production facility has field test records of compressive strength tests, establish the Required Average Compressive Strength based on the calculated standard deviation of the field test records and using the largest result of the following the equations:

f'cr = f'c + 1.34ks
for all f'c
or,

f'cr = f'c + 2.33ks – 500
for f'c ≤ 5000 psi,

f'cr = 0.90f'c + 2.33ks
for f'c > 5000 psi,

Where:
f'cr
=
Required Average Compressive Strength, psi

f'c
=
Specified Compressive Strength, psi

k
=
1.16 if 15 total tests are considered

1.08 if 20 total tests are considered

1.03 if 25 total tests are considered

1.00 if 30 or more total tests are considered

s
=
standard deviation, psi

Linear interpolation to determine k for intermediate number of tests is acceptable.

Use field test records performed within the past 12 months and spanning a period of more than 60 days for a class of concrete within 1000 psi of the Specified Compressive Strength. Use field test records from concrete produced at the production facility, which represent materials, quality-control procedures, and climatic conditions similar to those expected in the work. Do not use field test records from concrete in which acceptance requirements for materials or concrete proportions were more closely restricted than those in the proposed work. Use field test records meeting one of the following:

(1)
One Group of Field Test Records. Use field test records representing a group of at least 15 consecutive compressive strength tests in which all concrete was produced using the same mixture proportions. Calculate the standard deviation using the following equation:
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Where:
s
=
standard deviation, psi

n
=
number of compressive strength test results considered

Xi
=
individual compressive strength test result, psi
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=
average of n compressive strength test results, psi

(2)
Two Groups of Field Test Records. Use field test records representing two groups of consecutive compressive strength tests totaling at least 30 tests. Ensure each group is comprised of at least 10 consecutive compressive strength tests, and all concrete in each group was produced using the same mixture proportions. Calculate the standard deviation using the following equation:
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Where:
s
=
standard deviation for the two groups combined, psi

s1, s2
=
standard deviation for groups 1 and 2, respectively, calculated according to Subsection 501-2.02.6.b.(1), psi

n1, n2
=
number of test results in groups 1 and 2, respectively

7.
Job Mix Design Verification. 

a.
Required Average Compressive Strength. Verify the Job Mix Design satisfies the Required Average Compressive Strength by meeting at least one of the following requirements: 

(1)
Field Test Records. Use field test records that:

(a)
use materials of the same brand and type and from the same manufacturer as the materials used in the work;

(b)
were from concrete produced at the production facility;

(c)
use quality-control procedures, and had climatic conditions similar to those expected in the work; and

(d)
encompass a period of not less than 60 days.

Do not use field test records from concrete in which acceptance requirements for materials or concrete proportions were more closely restricted than those in the proposed work.

For a single group of at least 10 consecutive compressive strength tests for one mixture, verify the average of the compressive strength tests equals or exceeds the Required Average Compressive Strength. 

For two groups, each having at least 10 consecutive compressive strength tests, for two mixtures representing classes of concrete within 1000 psi of the Specified Compressive Strength, plot the average strength X1 and X2 of each group versus the water-cementitious material ratio of the corresponding mixture proportions and interpolate between them to determine the compressive strength corresponding to the water-cementitious material ratio of the Job Mix Design. Verify the interpolated compressive strength equals or exceeds the Required Average Compressive Strength.

(2)
Laboratory Trial Mixtures. Use materials and material combinations for trial mixtures of the same brand and type and from the same manufacturer as the materials used in the work.

Record the temperature of the freshly mixed concrete according to AASHTO T 309 and ensure the temperature is within 10°F of the intended maximum temperature of the concrete as mixed and delivered.

For each trial mixture, make and cure at least two 6.0 x 12.0 inch or at least three 4.0 x 8.0 inch compressive strength test cylinders for each test age according to AASHTO R 39. Test for compressive strength according to AASHTO T 22 at test ages of 7, 14 and 28 days.

For a single trial mixture, verify the compressive strength test equals or exceeds the Required Average Compressive Strength.

For a group of trial mixtures, make at least three trial mixtures with each mixture having a different cementitious material content. Select water-cement ratios producing a range of compressive strengths encompassing the Required Average Compressive Strength. From the results of the 28-day compressive strength tests, plot a curve showing the relationship between water-cement ratio and compressive strength. From the curve of water-cement ratio versus compressive strength, determine the compressive strength corresponding to the water-cementitious material ratio of the Job Mix Design. Verify the compressive strength equals or exceeds the Required Average Compressive Strength. 

b.
Flowability Requirements for Class DS Concrete (Wet-Shaft Process). Verify the Job Mix Design satisfies the concrete flowability requirements of Subsection 501-3.05.4.a.1. Develop a slump loss table showing the slump at 1 hour intervals since batching until the concrete takes initial set.

c.
Plasticity Requirements for Class DS Concrete (Dry-Shaft Process). Verify the Job Mix Design satisfies the concrete plasticity requirements of Subsection 501-3.05.4.b.1. Ensure initial set occurs after placement operations are complete.

8.
Job Mix Design Submittal. Submit a written mix design, signed and sealed by a Professional Engineer registered in the State of Alaska, for each specified class of concrete and for each Specified Compressive Strength, to the Engineer at least 45 days prior to scheduled production. Submit the mix design on Form 25D-203. Include the following:

a.
Job Mix Design Proportions and Test Results. Submit concrete mixture proportions per cubic yard and test results for the proposed Job Mix Design. Include the following information: 

(1)
Weights of cementitious materials

(2)
Weights of aggregates in saturated surface dry condition

(3)
Volume or weight of each admixture.

(4)
Weight of water

(5)
Water-cement ratio

(6)
Percentage of air by volume

(7)
Total water soluble chloride ion content

(8)
Wet unit weight

(9)
Expected slump

(10)
Expected 7, 14, and 28 day compressive strength

(11)
Slump loss table for flowability requirements of Class DS concrete (if applicable)

(12)
Time of initial set for plasticity requirements of Class DS concrete (if applicable)

b.
Materials. The Engineer may require samples of aggregate, cementitious materials, and admixtures to verify the mix design. If requested, furnish representative samples (330 pounds each) of both coarse and fine aggregates, 94 pounds of each cementitious material, and enough admixture to allow for Job Mix Design verification testing. Ensure the Department receives these samples at least 45 days before the mixture’s scheduled production for the project. Submit the following:

(1)
For each cementitious material, include:

(a)
Type/Class

(b)
Brand

(c)
Producer

(d)
Plant location

(e)
Certified test reports confirming the cementitious material meets these Specifications.

(2)
For aggregates, include:

(a)
Pit or quarry location(s)

(b)
Bulk dry specific gravity, bulk saturated surface dry specific gravity, and apparent specific gravity

(c)
Absorption values

(d)
AASHTO size number for coarse aggregates

(e)
Gradations for aggregates

(3)
For each admixture, include:

(a)
Type

(b)
Manufacturer

(c)
Manufacturer's product data sheet giving the procedure for admixture use and confirming the admixture meets these Specifications. 

(d)
The batching process step and mixing instructions when each admixture is added. 

(e)
When using two or more admixtures in the same Job Mix Design, provide manufacturer’s certifications showing the admixtures are compatible and if they can be added simultaneously.

(4)
Include the source of supply for water and ice. 

c.
Basis of Required Average Compressive Strength. If the Statistical Method is used, submit the following for each field test record:

(1)
Compressive strength test results of the tested concrete.

(2)
Standard test method used for determining compressive strength.

(3)
Date the compressive strength tests were performed

(4)
Aggregate source used for the tested concrete.

(5)
Specified strength of the tested concrete.

(6)
Batched weights for the concrete used for each compressive strength test.

d.
Documentation of Required Average Compressive Strength. Submit documentation indicating the proposed concrete proportions will produce an average compressive strength equal to or greater than the Required Average Compressive Strength meeting one of the following requirements:

(1)
Field Test Records. If field test records were used to verify the Required Average Compressive Strength, submit the following for each field test record:

(a)
Compressive strength test results of the tested concrete.

(b)
Standard test method used for determining compressive strength.

(c)
Date the compressive strength tests were performed

(d)
Aggregate source used for the tested concrete.

(e)
Specified strength of the tested concrete.

(f)
Batched weights for the concrete used for each compressive strength test.

(2)
Trial Mixtures. If trial mixtures were used to verify the Required Average Compressive Strength, submit concrete mixture proportions per cubic yard and test results for each trial mixture. Include the following information: 

(a)
Weights of cementitious materials

(b)
Weight of aggregates in saturated surface dry condition

(c)
Volume or weight of each admixture

(d)
Weight of water

(e)
Water-cement ratio

(f)
7-day, 14-day, and 28-day compressive strength test results

(g)
Percentage of air by volume

(h)
Wet unit weight

9.
Changes. A change in the approved Job Mix Design proportions, materials, aggregate gradation, or aggregate quality requires a new Job Mix Design; except, a change in Type A, D, E, F, and G admixture proportions, or the addition of a Type A, D, E, F, and G admixture, does not require a new Job Mix Design.

10.
Approval. Obtain the Engineer’s approval of each mix design prior to use. Approval of the Job Mix Design does not constitute acceptance of produced concrete and will not obligate the Department to accept or pay for concrete that does not meet the mix acceptance requirements of Subsection 501-3.03.

CONSTRUCTION REQUIREMENTS
501-3.01 BATCHING. Batch concrete, in proportioned amounts, according to the approved Job Mix Design.

1.
Certification and Calibration. Batch concrete using a certified batch plant. Obtain plant certification meeting the requirements in this Subsection. Use and maintain calibrated weighing and measuring devices for concrete batching equipment, including measuring devices for adding material on-site, meeting the requirements of this Subsection. Submit documentation required for plant certification and weighing and measuring device calibration meeting the requirements of this Subsection before commencing concrete work.

a.
Plant Certification by the National Ready Mix Concrete Association. Certification may be obtained from the National Ready Mix Concrete Association (NRMCA). Information concerning NRMCA certification may be obtained from the NRMCA at 900 Spring Street, Silver Springs, MD 20910 or online at www.nrmca.org. The NRMCA certification is valid for 2 years from the date of inspection. 

b.
Plant Certification by a Professional Engineer. Certification may be obtained by an independent inspection and evaluation by a Professional Engineer registered in the State of Alaska using and completing the NRMCA Plant Certification Check List. Correct deficiencies to the satisfaction of the Professional Engineer. The Professional Engineer must sign and seal the completed NRMCA Plant Certification Check List certifying all applicable items have been met. The certification by a Professional Engineer is valid for 2 years from the date of inspection. 

c.
Calibration of Weighing and Measuring Devices. Use weighing and measuring devices meeting the requirements of the National Institute of Standards and Technology Handbook 44: Specifications, Tolerances, and other Technical Requirements for Weighing and Measuring Devices, and are calibrated by a commercial scale service or certified by the DOT&PF Division of Measurement Standards & Commercial Vehicle Enforcement. Calibrate weighing and measuring devices using equipment traceable to the Alaska State Standards of Weight and Measure as adopted by AS 45.75.020. 

Calibrate weighing and measuring devices:

(1)
no more than 12 months before commencing concrete work,

(2)
after each relocation,

(3)
at least once every 12 months until the work is completed, and

(4)
when, in the opinion of the Engineer, there is a question as to the accuracy or adequacy of the device. 

d.
Certification and Calibration Submittals. If the Plant Certification is by the NRMCA, submit a copy of the NRMCA Certificate of Conformance. If the Plant Certification is by a Professional Engineer, submit a copy of the completed NRMCA Plant Certification Check List and associated Fleet Inspection Reporting Spreadsheet.

Submit copies of the calibration worksheets for weighing and measuring devices including the most recent date of inspection and the calibrated accuracy for each weighing and measuring device.

2.
Measuring Materials. 

a.
Cementitious Materials. Use cementitious materials of the same brand, type, and from the same plant of manufacture as the cementitious materials used to verify the approved Job Mix Design according to Subsection 501-2.02.7. Ensure the quantity of the Portland cement and the cumulative quantity of Portland cement plus other cementitious materials is proportioned in amounts required by the Job Mix Design and meets the mix acceptance requirements.


Measure cementitious materials by weight. When other cementitious materials, including fly ash, ground granulated blast-furnace slag, or silica fume, are specified in the concrete proportions, the material may be cumulatively weighed with the Portland cement. Weigh cementitious materials on a weighing device that is separate and distinct from those used for other materials. Weigh the Portland cement before other cementitious materials. 

Portland cement is permitted to be measured in bags of standard weight (94 pounds). Do not use a fraction of a bag of cementitious materials unless its weight has been determined by calibrated weighting devices.

b.
Aggregates. Use aggregates from the same sources and having the same size ranges as the aggregates used in the trial mixtures or field test record verified approved Job Mix Design. Ensure the quantity of the aggregates is proportioned in amounts required by the Job Mix Design.

Measure aggregates by weight. Establish batch weight measurements on dry materials and adjust the actual scaled weight for the required dry materials weight plus the total weight of moisture, both absorbed and surface, contained in the aggregate. 

c.
Water. The total quantity of mixing water includes water added to the batch, ice added to the batch, and water occurring as surface moisture on the aggregates. Measure the added water by weight or volume. Measure added ice by weight. Discharge the flush water (wash water) prior to loading the next batch of concrete. Do not use flush water (wash water) as a portion of the mixing water.

d.
Admixtures. Use concrete admixtures according to the manufacturer's instructions and the approved Job Mix Design. Type A, D, E, F, and G admixtures not included in the approved Job Mix Design may be added according to Subsection 501-2.02.9.

Measure powdered admixtures by weight. Measure paste or liquid admixtures by weight or volume.

3.
Materials Storage and Handling. 

a.
Cementitious Materials. Keep cementitious materials dry and free from contaminants. Do not use cementitious materials which have become partially hydrated or which contain lumps of caked cementitious material. If cementitious material is stored longer than 3 months in bags or 6 months in bulk, retest the cementitious material before using, as required in Section 701.

b.
Aggregates. Do not allow segregation of the aggregates or contamination with foreign materials. Separate aggregate to prevent intermixing of specified gradations.

Drain aggregate so the moisture content is uniform and is accounted for during the batching process. 

Do not use aggregates that contain ice, are frozen, or have been heated directly by combustible materials. Use steam-coil or water-coil heating when heating aggregates. Use other heating methods only when approved. If using live steam to thaw frozen aggregate piles, drain aggregates to uniform moisture content.

c.
Admixtures. Protect admixtures from contamination, evaporation, or damage. Store admixtures according to the manufacturer’s instructions. Protect liquid admixtures from freezing and from temperature changes affecting the admixture’s performance.

501-3.02 MIXING AND DELIVERY. Mix concrete, in proportioned amounts, according to the approved Job Mix Design. Mix ingredients into a thoroughly intermingled uniform mixture. Do not retemper concrete mixtures. Do not use concrete that has developed initial set prior to placement.

1.
Addition of Water. Additional water may be added on-site provided the following are met:

a.
The volume of concrete in the mixer after the additional water is added does not exceed the maximum mixing capacity. 

b.
The water measuring device is calibrated according to Subsection 501-3.01.1.c.

c.
No concrete has been discharged except for slump testing.

d.
The maximum water content for the batch as established by the approved Job Mix Design is not exceeded. Account for the actual volume of concrete remaining in the mixer.

e.
Water additions are completed within 30 minutes after the introduction of the mixing water to the cementitious materials.

The addition of water is not prohibited from being several distinct additions of water. Inject additional water into the mixer under pressure and direction of flow to allow for proper distribution within the mixer. Provide additional mixing to ensure a thoroughly intermingled uniform mixture is attained. 

2.
Time for Placement. Discharge the concrete within 1.5 hours of the following:

a.
after adding the mixing water to the cementitious materials, and

b.
after adding the cementitious materials to the aggregates.

The time to complete discharging the concrete may be extended 2 minutes for every degree of temperature at which the concrete is delivered below 70°F, to a maximum total time of 2 hours. The Engineer may waive the time to discharge requirement provided the concrete can be placed without the addition of water. 

501-3.03 EVALUATION OF MATERIAL FOR ACCEPTANCE. All concrete in the work will be evaluated for acceptance. 

The Engineer may reject a batch or load of concrete failing to meet the requirements for proportions, slump, total air content (if applicable), or temperature. The Engineer may reject a batch or load of concrete, prior to sampling, appearing defective in composition.

The Engineer may reject a structure or portion of a structure containing concrete failing to meet the requirements for proportions, requirements for total air content, requirements for compressive strength, was cured in a manner not meeting the required curing conditions, is cracked, spalled or otherwise defective, or is constructed in a manner that does not conform to this Section.

1.
Sampling. The Department will take samples at the discharge point of the placement system, except Class DS concrete will be sampled at the truck discharge.

Provide adequate and representative fresh concrete for sampling and testing as directed by the Engineer. The Engineer will sample the concrete after a minimum of 1/2 cubic yard of concrete has discharged from the placement system. Do not add water or admixtures to the mix after the concrete has been sampled for acceptance testing.

The Engineer will determine aggregate gradation for acceptance based on random samples taken at the plant.

2.
Sampling and Test Methods. The Department will sample and test according to the following:

WAQTC TM 2
Sampling Freshly Mixed Concrete

WAQTC FOP for AASHTO T 309
Temperature of Freshly Mixed Portland Cement Concrete

AASHTO T 22
Compressive Strength of Cylindrical Concrete Specimens

WAQTC FOP for AASHTO T 27/T 11
Sieve Analysis of Fine and Coarse Aggregates, and Materials Finer Than No. 200 Sieve in Mineral Aggregate by Washing 

WAQTC FOP for AASHTO T 23
Method of Making and Curing Concrete Test Specimens in the Field

WAQTC FOP for AASHTO T 119
Slump of Hydraulic Cement Concrete

WAQTC FOP for AASHTO T 121
Density (Unit Weight), Yield, and Air Content (Gravimetric) of Concrete

WAQTC FOP for AASHTO T 152
Air Content of Freshly Mixed Concrete by the Pressure Method

AASHTO T 231
Capping Cylindrical Concrete Specimens

WAQTC TM 12
Field Sampling and Fabrication of 50-mm (2-in) Cube Specimens using Grout (Non-Shrink) and or Mortar

3.
Batch Tickets. Provide a ticket with each batch of concrete delivered to the project. Include the following information:

a.
Manufacturer plant (batching facility)

b.
Department contract number

c.
Date

d.
Time batched

e.
Time discharge completed

f.
Truck number

g.
Quantity (quantity batched this load)

h.
Type of concrete by class and producer design mix number

i.
Weights of every type of cementitious material

j.
Weights of each aggregate

k.
Weight or volume of each admixture

l
Weight or volume of water added at the plant

m.
Total moisture and absorption percentage for each aggregate

n.
Final water/cement ratio (the concrete placed in the forms)

4.
Proportion Requirements. Meet the proportion requirements of the approved Job Mix Design within the following proportion tolerances: 

a.
Total Cementitious Material, weight 
±1%

b.
Aggregates, weight
±2%

c.
Total Water, weight or volume
±3%

d.
Air-Entraining Admixtures, weight or volume
manufacturer's limits

e.
Type B, C, and S Admixtures, weight or volume
±3%

f.
Type A, D, E, F, and G Admixtures, weight or volume
manufacturer's limits

If the total cementitious material weight is made up of different components, keep the component weights within the following tolerances:

(1)
Portland Cement
±1%

(2)
Fly Ash
±5%

(3)
Ground Granulated Blast-Furnace Slag
±5%

(3)
Silica Fume
±10%

Proportion tolerance will be calculated using consistent units for MJMD and MA as follows:
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Where:
P
=
Proportion tolerance, percentage

MJMD
=
Weight or Volume of component according the approved Job Mix Design 

MA
=
Weight or Volume of actual batched component

5.
Slump Requirements. For Class DS concrete, meet the following slump tolerances:

a.
Using the wet-shaft process: 7 inches minimum, 9 inches maximum

b.
Using the dry-shaft process: 6 inches minimum, 9 inches maximum

6.
Total Air Content Requirements. Meet the total air content percentage within a tolerance of ±1.5 of the approved Job Mix Design percentage. 

7.
Temperature Requirements. Unless otherwise noted, ensure the concrete temperature is between 50°F and 90°F while being placed in the forms. 

8.
Compressive Strength Requirements. Meet the strength requirements for the Specified Compressive Strength. Concrete of the approved Job Mix Design will be considered to meet the Specified Compressive Strength requirements when both of the following conditions are met:

a.
The lowest individual compressive strength test result is not less than the Specified Compressive Strength minus 500 psi, or 90.0 percent of the Specified Compressive Strength, whichever is lower.

b.
The lowest averaged result of three consecutive individual compressive strength tests meets or exceeds the Specified Compressive Strength.

501-3.04 PREPARATION FOR CONCRETE PLACEMENT. Allow time for inspection prior to concrete placement. Do not begin concrete placement without the Engineer's authorization. 
Remove debris, concrete splatter, oil, paint, and other foreign substances from the surfaces of forms and reinforcing steel, against which the concrete is to be placed. 

During precipitation, or when the Engineer determines precipitation is likely before final set, employ materials and equipment to protect the concrete until final set occurs. Do not expose the concrete to rain or flowing water before final set occurs.

During cold temperatures, ensure materials and equipment are in place according to the cold temperature concreting plan. Heat the forms as necessary. Remove water, snow, ice, and frost before placing concrete.
Remove soil and other debris from pipe piles to the bottom of concrete elevation shown on the Plan.

Prepare foundations according to Section 205. 

Moisten foundations and forms with water before the concrete is placed. Remove standing water on the foundation, in the pile, and in the form before placing concrete.

501-3.05 PLACING CONCRETE. Place concrete conforming to the approved Job Mix Design. Place and consolidate each layer within 30 minutes or before the preceding layer takes initial set, whichever occurs first.

If concrete placement operations are delayed so initial set occurs before placement of the succeeding section or layer, place a joint according to Subsection 501-3.11. The resulting joint will be considered a construction joint. If, in the opinion of the Engineer, the location of the construction joint will affect the strength or durability of the concrete, the Engineer may reject the concrete. 

Place concrete in a sequence to obtain a well-consolidated concrete and to prevent cracks. Place concrete as near as possible to final position. Prevent segregation of the mix, displacement of reinforcing steel, and spattering of mortar on the reinforcing steel and forms above the elevation of the layer being placed. Do not deposit a large quantity of concrete at any point and run or work the concrete along the forms. Do not allow concrete to slide down the sides of the forms. 

Limit layer thickness to no more than 2.5 feet deep, or the capacity of the vibrators to consolidate and merge the concrete with the previous layer, whichever is less. 

Unless otherwise noted, use a tremie, tube, or other such device to limit the free-fall height to less than 5.0 feet when placing operations would involve dropping the concrete more than 5.0 feet.

After initial set, prevent movement of forms, projecting ends of reinforcing steel, and other embedded items.

Do not use aluminum components in contact with fresh concrete.

Place concrete in the superstructure only after substructure forms are removed and the substructure has been inspected.

1.
Pumping Concrete. Concrete may be pumped if the equipment will handle the class of concrete, with the slump and air content specified, and no equipment vibrations will damage freshly placed concrete. Use a pump producing a continuous stream of concrete without air pockets. When pumping is completed, the concrete remaining in the pipeline, if used, must eject without contaminating the concrete or separating the ingredients. Discard concrete contaminated by priming or cleaning the pump. Take concrete samples for testing at the discharge end of the pipe, unless otherwise noted. Provide samples of concrete as directed by the Engineer. 

2.
Conveying Concrete. Concrete may be conveyed if the equipment will handle the class of concrete, with the slump and air content specified and without segregation of the aggregate, and no equipment vibrations will damage freshly placed concrete or reinforcing steel. Limit the length of conveyor belts to prevent aggregate segregation or 300 feet, whichever is least. Cover the belt to protect the concrete from heat, evaporation, precipitation, or when the Engineer determines precipitation is likely. Take concrete samples for testing at the discharge end of the conveyor belt. Provide samples of concrete as directed by the Engineer.

3.
Piles. Do not place concrete underwater in piles. 

Concrete may be discharged directly into piles and permitted to free-fall into place if the concrete does not contact reinforcing steel or other objects while falling. 

4.
Drilled Shaft Foundations. Place concrete following either the wet-shaft process or dry-shaft process, as applicable. Do not begin concrete placement until authorized by the Engineer.

The dry-shaft process may be used where the ground water level and soil and rock conditions are suitable to permit construction of the shaft in a relatively dry excavation, and where the sides and bottom of the shaft can be visually inspected by the Engineer prior to placing the concrete. Relatively dry excavation conditions exist when excavation fluids have been removed from the shaft and the rate of water intrusion is less than 6 inches of water accumulating above the base in a 1-hour period when no pumping is permitted. Suitable soil and rock conditions exist when the sides and bottom of the hole remain stable without caving, sloughing, or swelling between completion of excavation and concrete placement; and loose material and water can be satisfactorily removed prior to inspection and concrete placement. Less than 1 inch of water will be permitted in the bottom of the shaft excavation at the time of concrete placement. For shafts not meeting the dry-shaft process requirements, use the wet-shaft process.

Provide process control testing during concrete placement. Test total air content and slump before placing each batch of concrete in the drilled shaft. Perform sampling and testing according to Subsection 501-3.03.2 using a WAQTC qualified concrete testing technician or ACI certified concrete field testing technician. Test every batch of concrete before placement. Record the time when each sample is collected. Submit test results to the Engineer within 72 hours of completing each test.

When using a tremie to place concrete, use a watertight tremie with an inside diameter of at least 10 inches.

When using a concrete pump to place concrete, meet the requirements in Subsection 501-3.05.1 and use concrete pump lines that are watertight with an inside diameter of at least 5 inches.

a.
Wet-Shaft Process. Place concrete using a tremie or concrete pump. Place concrete continuously until good quality concrete, as determined by the Engineer, is evident at top of the shaft or nearest construction joint. Good quality concrete is considered concrete of the same consistency, appearance, and quality as the concrete being delivered and meeting the applicable mix acceptance requirements. Remove a sufficient volume of concrete to ensure elimination of contaminated concrete at the top of shaft before continuing with subsequent construction operations.

Remove concrete laitance during or immediately after concrete placement operations have ended. 

Do not allow water, fluids, drilling aids, or concrete from the top of the shaft to enter streams or other waterways.

Construct the discharge end of the tremie or pump line to prevent water intrusion and permit the free flow of concrete during concrete placement. Use caps, bottom plates, pigs, or other such devices inserted into or attached to discharge pipe to separate the concrete from the excavation fluid during initial charging of the discharge pipe. Ensure the discharge pipe has sufficient length and weight to rest on the shaft base before starting concrete placement. 

When using a tremie, provide adequate support so the tremie can be raised to increase the discharge of concrete and lowered to reduce the discharge of concrete. Do not rapidly raise or lower the tremie to increase the discharge of the concrete.

Maintain a positive head of concrete inside the tremie or pump line relative to the excavation fluid level. Position the discharge orifice within one pipe diameter of the shaft base. Do not re-position the discharge pipe until the orifice is at least 8 feet below the concrete surface. Maintain at least 8 feet of concrete above the discharge orifice during concrete placement. Monitor the concrete level during placement to ensure the tremie or pump line discharge orifice remains at least 8 feet below the concrete surface throughout placement. 

If the discharge orifice rises above the concrete surface before concrete placement is complete, the shaft will be considered defective. Immediately terminate concrete placement operations and notify the Engineer.

(1)
Concrete Flowability Requirements. Ensure concrete placed in the shaft remains flowable throughout placement operations by maintaining a slump of at least 6 inches and limiting changes in slump to less than 2 inches, until placement is completed. Collect samples from the first batch of concrete. Test slump from the first batch of concrete at the beginning of the concrete placement operations and immediately after concrete placement operations are complete. Record the time when samples are collected and when tests are performed. Submit test results to the Engineer within 72 hours of completing each test.

b.
Dry-Shaft Process. Place concrete continuously until concrete is evident at top of the shaft or nearest construction joint. Concrete may be permitted to free-fall into place if the concrete does not contact the sides of the shaft, reinforcing steel, or other objects while free falling. 

When using a tremie or pump line to place concrete, limit the free-fall height to less than 5 feet.

When free falling concrete without a tremie or pump line, use a centering drop chute at least 3 feet long.

Remove concrete laitance during or immediately after concrete placement operations have ended. 

(1)
Concrete Plasticity Requirements. Ensure concrete placed in the shaft remains plastic throughout placement operations by completing placement operations before initial set occurs. 

5.
Concrete Decks and Approach Slabs. Before placing concrete, operate the finishing machine over the entire length of the deck to check screed deflection, reinforcing steel clearance, and concrete thickness.

Limit the rate of placing concrete to what can be finished before initial set. 

Do not place concrete in decks or approach slabs during precipitation, or when the Engineer determines precipitation is likely before final set. 

a.
Submittals. Submit a concrete placement plan to the Engineer, at least 30 days before placing concrete. Do not place concrete until after the Engineer has approved the plan. Include the following:

(1)
concrete placement sequence,

(2)
schedule of concrete placement and curing,

(3)
estimated concrete volume of each section,

(4)
placement rate and duration,

(5)
description of finishing equipment,

(6)
placement procedure,

(7)
name of the concrete foreman, 

(8)
curing materials, equipment, and procedure.

b.
Pre-concreting Conference. Hold a pre-concreting conference at least 5 working days before placing concrete. Include the Engineer, the superintendent and foremen in charge of placing reinforcing steel, placing concrete, finishing concrete, and curing operations. Discuss construction procedures, personnel, and equipment to be used. 

If the project includes more than one concrete placement operation, and if key personnel change between concreting operations, hold additional conferences to include replacement personnel before placing successive concrete sections.

c.
Concrete Decks. Place the concrete deck in the sequence shown on the Plans. The Engineer may approve a revised placement sequence for casting the concrete deck continuously from one end to the other provided the following: 

(1)
Do not use Type III Portland cement. 

(2)
Submit the means and methods, equipment, workers, and time schedule for conducting a continuous concrete placement and finishing operation in the concrete placement plan. 

(3)
Stockpile the materials necessary to complete the placement and have the equipment, incidentals, and workers on the site before beginning concrete placement operations. 

(4)
Ensure the continuous concrete placement and finishing operation proceeds at a minimum rate of 30 feet per hour, measured longitudinally along the axis of the span. 

(5)
The Engineer determines the revised placement sequence will not reduce the stability during construction and will not reduce the quality, capacity, or durability of the completed structure. 

If the Engineer approves the proposal for a continuous concrete placement operation, the Department will observe and evaluate performance to the first planned construction joint in the sequence. At this point, the Engineer may authorize you to proceed with the continuous concrete placement operation or suspend the placement and install a construction joint. The Engineer's decision will be based on whether the concrete can be produced, delivered, and finished at a continuous rate permitting the structure to accommodate final dead load deflections while the concrete is plastic.

If the Engineer suspends the continuous concrete placement operations after the first sequential placement, submit modifications for improving the continuous concrete placement operations, beginning at the other end of the deck. If a second attempt at continuous concrete placement is authorized, the placement will be evaluated and allowed or terminated based on the same criteria as the first sequential placement.

If the Engineer suspends the continuous concrete placement operation after the second attempt, additional attempts will not be permitted. Follow the deck placing sequence shown on the Plans. 

501-3.06 CONSOLIDATION OF CONCRETE. Consolidate concrete to make a dense homogeneous mass free of voids and rock pockets. Adequately consolidate each layer to leave a compact, dense, and impervious concrete with smooth faces on exposed surfaces with no visible line of separation between adjoining layers. 

Consolidate concrete, except underwater or other exempted placements, by mechanical vibration at the point of deposit. Use vibrators capable of visibly affecting concrete with a 1-inch slump for a distance of at least 18 inches from the vibrator. 

Effectively vibrate the full depth of each layer. 

For immersion-type vibrators, insert vibrators vertically to a depth penetrating into the previous layer. Withdraw vibrators slowly to avoid segregation or grout pockets. Vibrate in a uniform pattern spaced less than 1.5 times the radius of visible effectiveness. 

Avoid vibration of initially set layers and reinforcing steel below the succeeding placement. Do not hold vibrators against reinforcing steel or use them to flow or spread the concrete into place. Manipulate vibrators to produce concrete free of voids, with proper texture on exposed faces, and maximum consolidation. Do not allow the concrete to segregate, form pools of mortar, or form laitance on the surface. 

When immersion-type vibrators are used to consolidate concrete around epoxy-coated reinforcing steel, use rubber or nonmetallic vibrator heads that will not damage epoxy coatings.

Concrete may be placed directly into drilled shaft foundations and piles without mechanical vibration; except, vibrate the top 5 feet of concrete. For drilled shaft foundations, consolidate the top 5 feet of concrete after good quality concrete is evident at the top of the shaft and after water, slurry, drilling aids, and other materials other than concrete have been removed.

501-3.07 FINISHING CONCRETE SURFACES. After the concrete is consolidated and prior to the application of curing materials, strike-off unformed concrete surfaces to the required elevation and slope. Finish the surface by floating the surface to remove local irregularities and leave sufficient mortar to seal the concrete surface. Do not use mortar topping for concrete surfaces. Do not use aluminum finishing equipment.

Complete initial floating operations before bleed water or excess moisture is present on the surface and before the concrete takes initial set. Complete final finishing before final set occurs. Do not use finishing aids or additional water to assist in finishing concrete surfaces. Do not finish concrete surfaces if bleed water, excess moisture, or curing materials are present.

Provide formed concrete surfaces with an ordinary finish unless otherwise noted. 

1.
Ordinary Finish. An ordinary finish is the finish left on a surface after removing the forms, filling the holes left by the form ties, and repairing defects. Ensure the surface is true and even and free from rock pockets and depressions or projections. 

Immediately after removing the forms, remove the metal devices holding the forms in place and passing through the body of the concrete, or cut them back at least 1 inch beneath the surface of the concrete. Remove fins of mortar and irregularities caused by form joints.

Patch cavities produced by form ties, depressions, holes, and voids greater than 1/4 inch. Fill the cavity with stiff mortar composed of one part of Portland cement to two parts of fine aggregate. Proportion the mortar by loose volume with only enough water to form a small ball when squeezed gently by hand. Clean the cavity and saturate the concrete with water before filling the cavity. Thoroughly tamp the mixture into place. Float the surface of the mortar before initial set to make the surface neat in appearance. Cure the patch according to Subsection 501-3.08.

Do not repair concrete with rock pockets, cracks, or other defects until the concrete is inspected by the Engineer. Concrete repaired prior to inspection by the Engineer may be rejected. If, in the opinion of the Engineer, the defect will affect the strength or durability of the concrete, the Engineer may reject the concrete. If the defect is greater than 3/4 inch in depth, submit a repair plan including complete details of the method, materials, and equipment proposed for use in repairing the concrete. Obtain the Engineer's approval of the repair plan before repairing the defect. A repair plan is not required if the defect is less than 3/4 inch in depth.

Repair broken corners and edges, rock pockets, and other defects. If the defect is greater than 3/4 inch in depth, repair the defect according to the approved repair plan. If the defect is less than 3/4 inch in depth, chip away coarse or broken material according to Subsection 501-3.16 to obtain a dense, uniform surface of concrete exposing solid coarse aggregate. Cut feathered edges to form faces perpendicular to the surface. Apply an epoxy bonding agent to the concrete mating surfaces according the manufacturer's instructions. Patch the repaired area with stiff mortar composed of one part of Portland cement to two parts of fine aggregate. Proportion the mortar by loose volume with only enough water to form a small ball when squeezed gently by hand.

Repair cracks according to Subsection 501-3.17.

Perform repairs prior to releasing falsework, prestressing, or applying additional loads to the concrete.

2.
Rubbed Finish. Provide a rubbed finish at locations shown on the Plans. When forms can be removed, wet the surface and then rub with a wooden float until irregularities and form marks are removed and the surface is covered with a lather composed of cement and water. A thin grout composed of one part Portland cement and one part fine aggregate may be used. Allow this lather to set for at least 5 days. Then, smooth the surface by lightly rubbing with a fine carborundum stone. 

If the concrete has hardened before being rubbed, use a medium coarse carborundum stone to finish the surface at least 4 days after placing the concrete. Spread a thin grout composed of one part Portland cement and one part fine aggregate over a small area of the surface. Immediately rub the surface with the stone until form marks and irregularities are removed and the surface is covered with a lather. Allow this lather to set for at least 5 days. Then, smooth the surface by rubbing lightly with a fine carborundum stone. 

Complete ordinary finish work before applying the rubbed finish.

3.
Concrete Decks and Approach Slabs. Obtain a smooth riding surface of uniform texture, true to the required grade and cross section. 

Use a self-propelled mechanical finishing machine:

a.
capable of forward and reverse movement,

b.
with a rotating cylindrical single or double drum screed,

c.
with necessary adjustments to produce the required cross-section, line, and grade,

d.
allowing screeds to be raised and lowered, and

e.
with an upper vertical limit of screed travel permitting the screed to clear the finished concrete surface. 

When placing concrete abutting previously placed concrete, equip the finishing machine to travel on the existing concrete.

The Engineer may approve hand-operated motorized roller screeds (friction screeds) where jobsite conditions prohibit the use of conventional configuration finishing machines described above, for small areas less than 12 feet wide, and on approach slabs in which conventional configuration finishing machines are not used to finish the concrete deck. Do not use vibratory screeds. 

Use equipment capable of striking off the full placement width without intermediate supports or rails. Use rails resting on adjustable supports that can be removed with the least disturbance to the concrete. Place the supports on structural members or on forms rigid enough to resist deflection. Use supports that are removable to at least 2 inches below the finished surface. If possible, place rails outside the finishing area. If not possible, place them above the finished surface.

Use rails (with their supports) that are strong and stiff enough for operation of the equipment without excessive deflection. Place and secure rails for the full length of the deck before placing concrete. Set the rails to the proper grade and elevations to ensure the required profile is provided. 

After placing and consolidating the concrete, carefully strike off the concrete surface. Correct imperfections left on the deck. Provide a float finish to surfaces receiving a waterproof membrane. Texture other surfaces with a heavy-broom finish perpendicular to the direction of traffic. 

Do not place finishing machines or other loads on the screed rail supports or on features supporting fresh concrete after the concrete has initially set and before the concrete attains at least 80 percent of the Specified Compressive Strength.

Do not release falsework or wedges supporting concrete on either side of a joint until each side has cured as specified.

4.
Curb, Sidewalk, and Concrete Barrier Surfaces. Finish exposed faces of curbs, sidewalks, and concrete barriers to true surfaces and provide a broom finish. Broom finish sidewalks perpendicular to the direction of traffic.

5.
Sandblasted Finish. Sandblast the cured concrete surface with hard, sharp abrasive media to produce an even fine-grained surface in which the mortar has been cut away, leaving the aggregate exposed.

6.
Trowel Finish. Trowel the surface smooth and free of trowel marks. 

501-3.08 CURING CONCRETE. Maintain a satisfactory moisture content and temperature in the concrete immediately after finishing operations are completed. 

The Engineer may reject a structure or portion of a structure containing concrete cured in a manner not meeting the required curing conditions or is cracked, spalled, or otherwise defective.

1.
Initial Curing Period. Before final curing, ensure the surface of the concrete is kept moist. If the concrete surface begins to dry before the final curing method can be applied, prevent further loss of moisture by one or more of the following methods:

a.
Fog Spray. Use equipment producing a fog spray from an atomizing nozzle with sufficient velocity to cover the entire concrete surface. Direct the atomized water spray above the concrete surface to allow the fog to drift down to the concrete surface. Do not apply the discharge of the atomized water spray directly at the concrete surface. Continue fogging to maintain the reflective appearance of the damp concrete. Do not allow the surface to dry, or to undergo cycles of drying and wetting. Keep the concrete surface damp, but do not accumulate water until after final set has occurred. Use water meeting the requirements of Subsection 712-2.01.

b.
Evaporation Rate Reducer. Apply a monomolecular film intended specifically as an evaporation rate reducer to entrap bleed water or excess moisture on the concrete surface. Apply the evaporation rate reducer according to the manufacturer’s written instructions. Do not use the evaporation rate reducer during finishing operations or as a finishing aid. Do not use evaporation rate reducers on concrete surfaces receiving a waterproofing membrane such as concrete decks, approach slabs, end diaphragms and decked precast concrete members. 

2.
Final Curing Period. Unless otherwise noted, employ the final curing method immediately following finishing operations. 

Use wet curing on construction joints, concrete with a mix design water-cement ratio less than 0.40, and concrete decks, approach slabs, and other concrete surfaces subject to tire contact in the completed structure. For other concrete, use wet curing, liquid membrane-forming curing, forms-in-place curing, or a combination of these curing methods. 

Do not use liquid membrane-forming curing compounds on concrete surfaces to which other materials will be cast against or bonded such as concrete and waterproofing membranes. 

In addition to the requirements in this section, precast concrete members may use accelerated curing.

a.
Wet Curing. Until the end of the curing period, provide continuous moisture by:

(1)
watering a covering of heavy burlap blankets or quilted cotton mats,

(2)
keeping concrete surfaces wet with water continuously, 

(3)
wetting the outside surfaces of wood forms. 

Wait to install curing materials until the concrete has sufficiently hardened to permit such operations without damaging the concrete or marring the finish. While waiting to employ curing materials, maintain the concrete surface moisture as specified for the initial curing period.

Uniformly distribute absorbent materials across the entire concrete surface. Apply water in a manner that will not displace the curing materials or erode the concrete surface. Keep the concrete surfaces continuously wet. Do not allow concrete surfaces to dry or alternate with wetting and drying cycles. Cover the concrete, wooden forms and absorbent material with impermeable sheeting. Use white reflective impermeable sheeting if direct sunlight is present, or if the Engineer determines direct sunlight may be present during the curing period.

Do not use absorbent materials containing harmful substances such as sugar or fertilizer, or materials that may discolor the concrete. 

b.
Liquid Membrane-Forming Curing Compounds. Apply liquid membrane-forming compounds immediately after final finishing and as soon as the free water has disappeared, no water sheen is visible, and bleeding has essentially ceased. Apply two coats of liquid membrane-forming compound with the second coat at right angles to the first. Apply both coats of liquid membrane-forming compounds uniformly until the original color of the concrete is obscured. Follow the manufacturer's instructions when applying the liquid membrane-forming compound, except apply at a total coverage rate of at least 1 gallon per 150 square feet.

Do not apply the liquid membrane-forming compound to dry concrete surfaces. Moisten the concrete surface, without standing water, before applying the liquid membrane-forming compound. Protect the membrane from damage for the duration of the curing period. Re-apply the liquid membrane-forming compound if the membrane is cracked or damaged during the curing period.

c.
Forms-In-Place Curing. Formed concrete surfaces may be cured by retaining the forms in place for the entire curing period. Keep the forms moisture tight. Do not loosen forms. For wooden forms, keep the forms wet as required for wet curing. If gaps develop between the forms or between the forms and concrete, perform one of the following:

(1)
remove the forms and implement another curing method

(2)
keep the gaps continuously filled with water for the remainder of the curing period. 

d.
Accelerated Curing. This method may be used only for precast concrete members manufactured in plants with at least five years of experience precasting concrete using accelerated curing methods. 

During the curing period, keep the concrete in a saturated curing atmosphere with a relative humidity of at least 90 percent until the concrete achieves the required release strength. 

The curing period may be accelerated by using saturated low-pressure steam, convection-heat, or radiant-heat in a suitable curing chamber to contain the live steam or heat. Provide at least 3 inches of clearance between the enclosure and forms to allow adequate circulation.

If accelerated curing methods are used, embed at least one temperature-recording device in the concrete to verify concrete temperatures are within the specified limits. Install one temperature-recording device, accurate to ±5°F, near the member’s midpoint, 6 to 8 inches from the top or bottom, and along the member’s centerline. Monitor the concrete temperature with the temperature-recording device sensor arranged and calibrated to continuously record, date, and identify the concrete temperature throughout the heating cycle. Begin recording temperatures once concrete is placed in the forms. Stop recording temperatures after the heating cycle is complete and when the concrete temperature is within 20°F of the air temperature to which the concrete will be exposed. Upon request, submit the temperature record to the Engineer for each precast concrete member.

While waiting to begin the heating cycle, maintain the concrete temperature between 50°F and 90°F and maintain concrete surface moisture as specified for the initial curing period. Do not apply steam, convection-heat or radiant-heat prior to initial set except to maintain the concrete temperature. Determine the time of initial set according to AASHTO T 197. 

Begin the heating cycle immediately after the initial set. Prevent hot air and steam from blowing directly onto the concrete or forms. Increase the concrete temperature at an average rate not exceeding 40°F per hour until the curing temperature is reached. Limit curing temperature within the concrete to 175°F maximum. Decrease the concrete temperature not more than 40°F per hour until reaching a temperature 20°F above the temperature of the air to which the concrete will be exposed.

Apply radiant heat by pipes circulating steam, hot oil, or hot water, or by electric heating elements. 

3.
Curing Temperature. To achieve adequate curing, maintain the concrete temperature at or above 50°F during the curing period. Add one addition day of curing for each day or portion of a day the concrete temperature falls below 50°F during the curing period.

4.
Ending Curing Operations. Continue curing operations uninterrupted until the required concrete properties, strength, and durability have developed or until there is reasonable assurance these properties will be achieved after the curing operations have been terminated.

Curing operations may be terminated after following are satisfied:

a.
The concrete has cured for: 

(1)
at least 7 days.

(2)
at least 10 days when fly ash or ground granulated blast furnace slag in excess of 10 percent by weight of the Portland cement are used in the mix.

b.
The compressive strength from informational field tests reaches the following:

(1)
70 percent of the Specified Compressive Strength if post curing concrete temperature is expected to remain at or above 50°F until 100 percent of the Specified Compressive Strength is attained.

(2)
100 percent of the Specified Compressive Strength, if post curing conditions are expected to allow the concrete temperature to fall below 50°F before 100 percent of the Specified Compressive Strength is attained.

501-3.09 PROTECTION OF CONCRETE. Protect concrete from damage. Do not apply loads to the concrete until curing operations are completed and until the Engineer determines the concrete has attained sufficient strength to safely carry the applied loads without damage. Unless otherwise noted, sufficient strength is attained when the concrete has a compressive strength, determined from informational field tests, of at least 80 percent of the Specified Compressive Strength.

Release forms and falsework according to Section 512.

During the curing period, protect concrete from damaging mechanical disturbances. Protect concrete surfaces from damage by construction traffic, equipment, materials, rain or running water, and other adverse weather conditions. Meet the vibration limits during pile driving of Section 505.

The Engineer may reject a structure or portion of a structure containing concrete cracked, spalled, or otherwise damaged. Repair cracks according to Subsection 501-3.17.

Do not backfill against concrete structures until the end of the curing period and until the concrete has attained a compressive strength, determined from informational field tests, of at least 80 percent of the Specified Compressive Strength.

Obtain authorization from the Engineer before driving vehicles or equipment, or storing materials on the structure. Keep the structure closed to traffic until the concrete has been accepted. Obtain authorization from the Engineer before opening the structure to traffic.

1.
Cold Temperature Protection. When air temperatures are expected to be below 35°F during concrete placement or the curing period, have materials and equipment in place to prevent the concrete temperature from falling below 35°F. Implement the cold temperature concreting plan when the air temperature in the shade, away from artificial heat, is less than 35°F or, in the opinion of the Engineer, is likely within 24 hours. 

a.
Submittals. Submit a cold temperature concreting plan at least 5 days before placing concrete when the air temperature is expected to be below 35°F during the concrete placement or during the curing period. Submit detailed procedures for the production, transport, placement, protection, curing, and temperature monitoring of concrete during cold weather for each concrete placement. Include procedures for abrupt changes in weather conditions and equipment failures. 

b.
Preparation. Remove snow, ice, and frost from surfaces that will touch the concrete. Before beginning concrete placement, thaw the subgrade to at least 2 feet below the concrete to be placed. Do not place concrete around or adjacent to forms, embedded items, concrete, steel, or other materials unless such items are preheated and maintained at a temperature above 35°F.

c.
Temperature of Concrete Before Placement. Ensure concrete is between 50°F and 70°F during placement. Obtain these temperatures by heating the mixing water and/or aggregate. Heat mixing water to no more than 150°F. Heat aggregate as provided in Subsection 501-3.01.3.b. 

When the temperature of the water or aggregate exceeds 100°F, mix them together so temperature of the combined ingredients does not exceed 80°F when the cementitious materials are added. 

d.
Temperature of In-place Concrete. Protect the concrete from damage due to cold weather immediately after concrete placement and ensure adequate curing conditions are maintained as required in Subsection 501-3.08. 

If the minimum curing temperature cannot be maintained, do not allow the concrete temperature to drop below 35°F. Provide extra protection in areas especially vulnerable to temperatures below 35°F such as exposed top surfaces, corners and edges, thin sections, and concrete placed against steel. 

Maintain the concrete temperature using methods such as insulated forms, enclosures, and indirect heat. When using combustion heaters, vent flue gases to the outside of the enclosure. Prevent overheating areas of concrete or drying during the curing period by directing heaters and ducts away from the concrete surface. Do not expose the concrete surface to air with a temperature more than 90°F, unless higher values are required by an accepted curing method.

Protection may be terminated when the air temperature in the shade, away from artificial heat is rising, above 35°F, and is expected to remain above 35°F until the end of the curing period. At the end of the protection period, remove the protection so the concrete surface drops in temperature gradually at a rate not more than 1.25°F per hour until the concrete temperature is within 20°F of the air temperature in the shade, away from artificial heat. If water curing is used, terminate the addition of water to the surface and allow the concrete surface to dry prior to exposure of the concrete to freezing temperatures. 

2.
Hot Temperature Protection. When air temperatures are expected to exceed 90°F during concrete placement, have materials and equipment in place to prevent the concrete temperature from exceeding 90°F before final set and exceeding 150°F during the final curing period. Implement the hot temperature concreting plan when the air temperature in direct sunlight is greater than 90°F. 

a.
Submittals. Submit a hot temperature concreting plan at least 5 days before placing concrete when the air temperature is expected to exceed 90°F during the concrete placement. Submit detailed procedures for the production, transport, placement, protection, curing, and temperature monitoring of concrete during hot temperature for each concrete placement. Include procedures for abrupt changes in temperature conditions or equipment failures. 

b.
Preparation. Prior to placing concrete, plan to minimize the exposure of the concrete to hot temperatures and direct sunlight. Cool surfaces that will touch the concrete to less than 90°F.

Do not sprinkle fine aggregate piles with water. If sprinkling coarse aggregates, monitor the moisture content and adjust the mixing water for the free water in the aggregate.

If replacing all or part of the mixing water with crushed ice, then ensure the ice is completely melted and thoroughly mixed with the other concrete materials before concrete placement commences.

c.
Temperature of Concrete Before Placement. Ensure concrete being placed in forms is between 50°F and 70°F. Obtain these temperatures by cooling the mixing water and/or aggregate.

d.
Temperature of In-place Concrete. Protect the concrete from damage due to hot weather immediately after concrete placement and ensure adequate curing conditions are maintained as required in Subsection 501-3.08. 

Provide extra protection in areas especially vulnerable to temperatures above 90°F such as exposed top surfaces, corners and edges, thin sections, and concrete placed against steel. 

Protection may be terminated when the air temperature in direct sunlight drops below 90°F and is expected to remain below 90°F for at least 24 hours. 

501-3.10 TOLERANCES. Produce concrete elements conforming to the following tolerances:

1.
Length: ±1/4 inch per 25 feet of member length, but not to exceed ±1 inch.

2.
Cross-sectional Dimensions: 

a.
For dimensions 6 inches or less: -1/8 inch to +1/4 inch. 

b.
For dimensions over 6 inches but not over 18 inches: -1/8 inch to +3/8 inch.

c.
For dimensions over 18 inches: -1/4 inch to +3/8 inch.

3.
Distortion of Cross-section: Limit the slope with respect to the specified surface, plane, or line to less than ±1/16 inch per foot, but not to exceed ±1/4 inch measured perpendicular to the long axis of member.

4.
Surface Irregularities (deviation from a 10-foot straight edge): 

a.
For surfaces receiving a topping or are buried: ±1/4 inch. 

b.
For surfaces not receiving a topping or are visible in the completed work: ±1/8 inch.

5.
Camber: Do not vary from the approved camber more than ±1/8 inch per 10 feet of length, but not to exceed 1 inch. In addition, the camber of each girder may not differ from the camber or the other girders by more than 1 inch.

6.
Lateral Sweep (deviation from a straight line parallel to centerline of member):

a.
For member length 40 feet or less: ±1/4 inch. 

b.
For member length over 40 feet but not over 60 feet: ±3/8 inch.

c.
For member length over 60 feet: ±1/2 inch.

7.
Deck Width (measured out-to-out): ±1/4 inch per 25 feet of width, but not to exceed ±3/4 inch, except not more than ±1/2 inch where more precision is dictated by details such as anchor bolts, parallel wing walls, bridge rail and barriers, etc.

8.
Position and Alignment:

a.
Bottom of footing elevation: ±0.1 feet. 

b.
Profile grade: ±0.05 feet.

c.
Lateral position: ±0.1 feet.

d.
Skew: ±0.05 degrees.

9.
Bearing Seats: 

a.
Elevation: ±0.01 feet

b.
Variation between bearing seats: Do not vary from a straight line coincident with the centerline of bearings and parallel to the surface of the bottom flanges more than 0.01 feet. 

c.
Grade and cross slope: ±0.005 feet per foot.

10.
Openings: 

a.
Size of opening: ±1/4 inch. 

b.
Location of centerline of opening: ±1/2 inch.

11.
Embedded Items:

a.
Bolts: ±1/4 inch. 

b.
Utility hangers: ±1/2 inch.

c.
Weld Plates: ±1/2 inch measured along the length of the member, ±1/8 inch measured perpendicular to the length of the member.

d.
Inserts: ±1 inch.

e.
Rail post anchor plates: ±1/4 inch.

f.
Expansion joints: ±1/8 inch.

g.
Electrical conduits: ±1/2 inch.

h.
Deck drains: ±1/2 inch.

i.
Other embedded items: ±1/2 inch.

501-3.11 CONSTRUCTION JOINTS. Unless otherwise noted, locate construction joints where specified in the Contract documents. Obtain approval before adding, deleting, or relocating construction joints specified in the Contract documents. Make requests for such changes in writing, accompanied by a drawing depicting the joint. The Engineer will evaluate the proposed construction joint to determine if the joint will affect the strength or durability of the concrete. Joints noted as "permissible" do not need the Engineer's approval before deleting. When permitted, place the joints where they will not be exposed to view in the finished structure.

At horizontal construction joints, place gage strips 1-1/2 inches thick inside the forms along exposed faces to give the joints straight lines. 

Do not use wire mesh forming material. 

If the Plans require a roughened surface on the joint, create grooves at right angles to the length of the member. Make grooves that are 1/2 to 1 inch wide, 1/4 to 1/2 inch deep, and spaced equally at twice the width of the groove. Terminate the grooves within 1-1/2 to 2 inches from the edges of the joint.

If the Plans require a smooth surface on the joint, provide a trowel finish.

Include shear keys at the joint when the Contract documents do not require a roughened surface or a smooth surface. Make shear keys of formed depressions with slight beveling to ensure ready form removal. Do not use raised shear keys. Make shear keys that meet the following:

1.
For tops of beams, at the tops and bottoms of boxed girder webs, in diaphragms, and in crossbeams, use shear keys 1-1/2 inches deep, 8 inches long, and spaced at 16 inches. 

2.
In other locations, use shear keys at least 1-1/2 inches deep and 1/3 of the joint width. 

Terminate the shear keys within 1-1/2 to 2 inches from the edges of the joint.

Clean construction joints of surface laitance and other foreign materials before fresh concrete is placed against the surface of the joint. Flush construction joints with water and allow the joint to dry to a surface-dry condition immediately prior to placing concrete.

501-3.12 FORMS AND FALSEWORK. Use forms and falsework designed and constructed according to Section 512.

501-3.13 PRECAST CONCRETE MEMBERS. In addition to the requirements listed in this Section, conform to Section 502 when fabricating prestressed concrete members.

1.
Shop Drawings. Provide shop drawings for precast concrete members. Include details not provided in the Plans for the construction and erection of the members. Cast members only after shop drawings are approved. Use precast methods for cast-in-place elements when approved. Submit shop drawings, showing construction joint details and other required information. 

2.
Manufacture. Prestress concrete according to Section 502. Fabricate and install reinforcing steel according to Section 503.

Unless otherwise noted, use Class P concrete for precast concrete members meeting the Specified Compressive Strength noted on the Plans.

3.
Storage and Handling. Handle and move precast concrete members without damage. Store and transport precast concrete members in an upright position with the directions of the support reactions on the member during storage or transport as if in the final position. Locate support points during transport and storage within 30 inches of their final position, or as shown on approved shop drawings. Ship only after the member has cured at least 7 days and has a compressive strength not less than 100 percent of the Specified Compressive Strength. 

4.
Erection. Maintain member stability during transport, lifting, and erection operations. Limit concrete tension stresses due to transport, lifting, and erection operations to less than 500 psi. 

Set interchangeable precast concrete members so the initial difference between the top surfaces of the edges of adjacent precast concrete members is no more than 1/2 inch at midspan and no more than 1/4 inch at the bearings. 

Set and securely brace precast concrete members within a span before making shear connections. Secure the member to the structure, and provide temporary braces necessary to resist wind or other loads immediately after erecting each precast concrete member.

Provide and use forcing devices as shown in the Plans or as recommended by the precast concrete member manufacturer. Use devices maintaining the top edges of adjacent members at the same elevation while casting or welding diaphragms, welding shear connector plates, and while placing and curing grout in the shear keys. 

Make field welds according to Section 503 and Section 504.

Install cast-in-place diaphragms within 2 weeks after setting precast concrete members on their bearings. 

If cast-in-place diaphragms cannot be placed within the prescribed time limit, ensure the members are adequately braced to resist movement and rotation. Submit a bracing plan including complete details and substantiating calculations, sealed by a Professional Engineer registered in the State of Alaska.

Erect and place precast deck panels so the mating surfaces do not allow grout leakage. Seal joints where grout leakage may occur. 

When the Plans require filling keyways between adjacent concrete members with grout, place grout meeting Subsection 701-2.03 and according to the manufacturer's written instructions. Clean joints of surface laitance and other foreign material before placing grout. Do not place loads on the grouted members until the grout compressive strength has reached 5000 psi.

Tightly pack and rod the grout in the keys and spaces. Keep the grout surface smooth and neat. Ensure the grout surface meets the member edges throughout their lengths and matches the surface elevation of the members with a tolerance of ±1/8 inch. 

501-3.14 PLACING ANCHOR BOLTS. Secure anchor bolt assemblies where shown on the Plans.

When casting anchor bolts in concrete, secure anchor bolts before placing concrete in the forms. Do not disturb anchor bolts after concrete has been placed.

When installing anchor bolts in pipe sleeves, pre-cast holes, cored holes, or drilled holes, completely fill the cavity with grout meeting Subsection 701-2.03. Do not allow water to freeze in the cavity. Do not allow foreign material in the cavity.

501-3.15 UTILIDUCTS, PIPES, CONDUITS, DUCTS, AND UTILITY HOLES. When utiliducts, pipes, conduits, and ducts will be encased in concrete, install them in the forms before placing the concrete. Support the utiliducts, pipes, conduits, and ducts to prevent displacement during concrete placement. 

Install utiliducts and utility holes parallel to the roadway centerline unless noted otherwise. Prevent bond between the utiliducts and concrete by tightly wrapping the utiliducts with at least two layers of asphalt felt.

501-3.16 REMOVING CONCRETE. Do not damage other portions of the structure remaining in place when removing concrete. 

Determine and delineate the extent of removal area. Outline the area with a 3/4-inch deep saw cut to form faces perpendicular to the surface prior to the removal of concrete. Do not cut or damage existing reinforcing steel or prestressing steel. During the course of removal, the Engineer may suspend removal or may require additional removal and outline saw cut.

Use any combination of mechanical methods, water-blast cleaning, or abrasive-blast cleaning to remove coarse or broken concrete until a dense, uniform surface of concrete exposing solid coarse aggregate is obtained. When using mechanical methods for removal of concrete, meet the following:

1.
Use impact tools weighing less than 15 lbs.

2.
Operate impact tools at an angle less than 45 degrees relative to the surface of the concrete being removed.

3.
Use hand tools such as hammers and chisels or small air chisels, water blast cleaning, or abrasive blast cleaning to remove final particles of unsound concrete. 

During the removal operation do not damage existing reinforcing steel, prestressing steel, or concrete to remain in place. 

Before applying the repair material, clean the surface according to ASTM D 4258 within 24 hours of applying the repair material.

Use water meeting the requirements of Subsection 712-2.01 for removal operations. 

501-3.17 CRACK REPAIR. The Engineer will evaluate concrete that is cracked during execution of the Contract. Measure cracks at their widest point.

For concrete decks and approach slabs, allow the Engineer to inspect any surface cracking immediately after termination of concrete curing operations, before prestressing (if applicable), and before releasing falsework. If any 500 square foot portion of the concrete deck or approach slab has cracks, whose width exceeds 0.020 inches and combined lengths total more than 16 feet, treat the surface by performing low-viscosity resin crack repair.

For other concrete, cracks will be evaluated based on the crack width.

1.
For crack widths equal to and greater than 0.060 inches, the concrete will be considered unacceptable. Remove and replace the material.

2.
For cracks widths equal to and greater than 0.013 inches but less than 0.060 inches, the Engineer will evaluate the cracked concrete for structural adequacy and durability. If the Engineer determines the cracked concrete is unacceptable, remove and replace the material. Otherwise, repair the crack by performing low-pressure crack repair.

3.
For cracks widths less than 0.013 inches wide, the crack will be considered acceptable with no additional evaluation or repairs required.

Perform crack repairs and replace unacceptable concrete at no cost to the Department. No contract time extension will be given for repairing, removing, and replacing unacceptable material. 

1.
Low-Pressure Crack Repair. Repair cracked concrete according to the following requirements:

a.
Crack Repair Plan. Submit a crack repair plan to the Engineer. Do not repair the crack until the Engineer has approved the crack repair plan. Include the following in the crack repair plan:

(1)
Experience of the injection equipment technicians 

(2)
Evaluation of the crack width and the recommended epoxy viscosity allowing the epoxy to achieve and maintain the penetration requirements

(3)
Material information including manufacturer's product data sheets

(4)
Equipment

(5)
Crack preparation, injection procedures, and injection sequence

(6)
Cleanup procedures 

b.
Experience. Provide epoxy injection technicians who have a minimum of 2 years experience in performing repairs using the methods and materials of the selected system. 

c.
Materials. Use epoxy adhesive for crack sealing meeting the requirements of Subsection 501-2.01.5 and capable of containing the crack injection epoxy. Use epoxy adhesive for crack injection meeting the requirements of Subsection 501-2.01.5 and of viscosity capable of filling at least 90 percent of the crack volume.

d.
Equipment. Use positive displacement plural component pumps, specifically designed to meter, mix, and to inject epoxy, and capable of filling at least 90 percent of the crack volume. 

e.
Surface and Crack Preparation. Remove contaminants and other foreign material reducing the effectiveness of the surface seal and repaired crack. Allow adequate time for drying. If cleaning solutions are used, perform trial tests to verify the contaminants can be removed. Prepare the surface and crack according to the epoxy manufacturer’s instructions.

f.
Entry and Venting Ports. Install entry/venting ports spaced equal to the thickness of the concrete member along one face of the crack. Acceptable types of entry/venting ports are fittings inserted into drilled holes, bonded flush fittings, and gasket devices covering unsealed portions of interrupted seals, allowing injection of epoxy directly into the crack without leaking epoxy.

g.
Mixing Epoxy for Crack Sealing. Mix the epoxy adhesive for crack sealing to the volume ratio prescribed by the manufacturer. 

h.
Surface Sealing. Seal the surface of the crack with epoxy adhesive for crack sealing. 

i.
Mixing Epoxy for Crack Injection. Mix the epoxy adhesive for crack injection to the volume ratio prescribed by the manufacturer. 

j.
Epoxy Injection. Assure the crack seal is cured and capable of containing the crack injection epoxy. Inject the epoxy according to the epoxy manufacturer’s instructions. Do not inject epoxy until the air, substrate, and epoxy are within the manufacturer's application temperature range. Limit injection pressure to prevent propagation of the crack, prevent additional damage, and injection pressure in excess of 50 psi. 

Inject the epoxy in the sequence noted in the approved crack repair plan. Ensure at least 90 percent of the crack volume is filled.

Maintain the epoxy temperature within the manufacturer's application temperature range during injection operations and until the epoxy is cured.

k.
Finishing and Cleanup. After the injected epoxy is cured, remove ports and surface seal flush with the concrete surface. Do not damage the injected epoxy and do not heat the surface seal to aid in removal.

2.
Low-Viscosity Resin Crack Repair. When concrete deck or approach slab crack repair is required, the Engineer will define the repair area with the following boundary limits:

a.
Beginning and ending on straight lines perpendicular to the direction of traffic and extending across the entire width of the concrete deck or approach slab, between the concrete barriers or curbs.

b.
Beginning and ending at least 5 feet beyond the furthest opposing cracks, measured from where the crack widths exceeds 0.020 inches

If grinding is required, treat the concrete before grinding.

Before treatment, ensure the concrete surface is clean, sound and free of foreign materials that may reduce the effectiveness of the repaired cracks. If the concrete surface becomes contaminated before placing the resin, repeat the cleaning process. 

Apply low-viscosity resin to the repair area. Protect barriers, railing, joints, and drainage facilities to prevent contamination by the treatment material. 

Completely cover the deck surface with resin so the resin penetrates and fills cracks. Ensure the relative humidity is less than 80 percent, the prepared area is dry, and the surface temperature is at least 50°F and not more than 90°F when the resin is applied. Apply the resin and distribute excess material within the manufacturer's listed pot life. For textured surfaces, including grooved surfaces, remove excess material from the texture indentations.

For concrete decks and approach slabs not receiving a waterproofing membrane, apply aggregate for abrasive finish within 20 minutes of resin application and before setting occurs. Broadcast the aggregate for abrasive finish evenly over the entire treated area at a rate of 1.5 to 2.5 pounds per square yard.

501-3.18 CLEANUP. Remove concrete splatter, paint marks, laitance, rust staining, chamfer strips, and other material not providing a uniform texture and color to the concrete surface. 

501-4.01 METHOD OF MEASUREMENT. Section 109 and the following:

Cubic Yard. The lesser of the actual volume or neat line volume of each class of concrete accepted in place in the finished structure.

Class DS Concrete. The sum of the lengths of drilled shafts complete in place, measured along the centerline of the drilled shaft from the bottom to the top.

Precast Concrete Members. Measured per unit, complete in place.

Crack repair for unacceptable concrete will not be measured for payment.

501-5.01 BASIS OF PAYMENT. 

Material not appearing in the Bid Schedule and contained within, embedded, or attached to concrete elements is subsidiary. 

Crack repair for unacceptable concrete is subsidiary.

Precast Concrete Member. Payment for precast concrete member includes materials and work for the following items: Class P concrete, reinforcing steel contained in the member, prestressing steel, plates, nuts, inserts contained within the concrete member, bolts, studs, anchor bars, blockouts, elastomeric bearing pads, grout, drains, and other miscellaneous steel embedded in or attached to the precast concrete member.

Payment will be made under: 

Pay Item No.
Pay Item
Pay Unit
501(1) 
Class A Concrete
Lump Sum
501(7A) 
Precast Concrete Member (88’-3”x5’-2” Bulb-Tee)
Each
501(7B) 
Precast Concrete Member (144’-6” Bulb-Tee)
Each
501(7C) 
Precast Concrete Member (88’-3”x6’-0” Bulb-Tee)
Each

Remove Section 502 and replace with the following:

SECTION 502

PRESTRESSING CONCRETE

502-1.01 DESCRIPTION. Prestress precast or cast-in-place concrete by furnishing, placing, tensioning, and bonding prestressing steel by using either pretensioning or post-tensioning methods or a combination of the two methods according to the Contract documents. 

For pretensioning, this work also includes furnishing and installing all materials and equipment necessary to prestress concrete as designated in the Contract documents.

For post-tensioning, this work includes furnishing and installing all post-tensioning systems and all other pertinent items necessary for the particular prestressing system used, including but not limited to ducts, anchorage assemblies, supplementary reinforcement, and grout used for pressure grouting ducts. 

502-1.02 DEFINITIONS.
ANCHORAGE. An assembly of various hardware components that secure a tendon at its ends after it has been stressed imparting the tendon force into the concrete.

ANTICIPATED SET. The set that was assumed to occur in the design calculation of the post-tensioning forces immediately after load transfer.

BEARING PLATE. Hardware that transfers the prestressing force directly into concrete.

BLEED. The autogenous flow of mixing water within or its emergence from newly placed grout caused by the settlement of the solid materials within the mass and filtering action of strands.

DUCT. Material forming a conduit to accommodate prestressing steel installation and provide an annular space for the grout that protects the prestressing steel.

FLUIDITY. A measure of time, expressed in seconds, necessary for a stated quantity of grout to pass through the orifice of a flow cone.

GROUT. A mixture of cementitious materials and water with or without mineral additives or admixtures proportioned to produce a pumpable consistency without segregation of the constituents when injected into the duct to fill the space around the prestressing steel.

GROUT CAP. A device that contains the grout and forms a protective cover sealing the post-tensioning steel at the anchorage.

POST-TENSIONING. A method of prestressing in which the tendons are tensioned after the concrete has reached a specified strength.

POST-TENSIONING SCHEME OR LAYOUT. The pattern, size and locations of post-tensioning tendons.

POST-TENSIONING SYSTEM. An assembly of proprietary post-tensioning hardware, including but not limited to anchorage assembly, local zone reinforcement, wedge plate, wedges, bearing plate, prestressing steel, duct, duct connections, vents and grout cap, used to construct a tendon of a particular size and type. 

PRESTRESSING STEEL. The steel element of a post-tensioning tendon, which is elongated and anchored to provide the necessary permanent prestressing force.

SET (Also Anchor Set or Wedge Set). The total movement of a point on the strand outside the anchoring wedges during load transfer from the jack to the permanent anchorages. Set movement is the sum of slippage of the wedges with respect to the anchorage head and the elastic deformation of the anchor components. 

STRAND. An assembly of several high-strength steel wires wound together. Strands usually have six outer wires helically wound around a single straight wire of a similar diameter.

STRAND COUPLER. An assembly by which the prestressing force may be transmitted from one partial length prestressing tendon to another. (Strand couplers are not permitted.)

TENDON. A single or group of prestressing steel elements and their anchorage assemblies that imparts prestress to a structural member. Also, included are ducts, grouting attachments, grout and corrosion protection filler materials or coatings.

TENDON SIZE. The number of individual strands of a certain strand diameter.

THIXOTROPIC. The material property exhibited by certain grouts that enable material to stiffen, achieve a higher viscosity, in a short time while at rest, but to become liquid, acquire a lower viscosity, when mechanically agitated.

VENT. Tubing or pipe used for injection of grout into the duct and to allow escape of air, water, grout and bleed water from the duct.

WEDGE. A conically shaped device that anchors the strand in the wedge plate.

WEDGE PLATE. The hardware that holds the wedges of a multi-strand tendon and transfers the tendon force to the anchorage assembly.

502-2.01 MATERIALS. Use materials that conform to the following: 

Concrete
Section 501

Water
Subsection 712-2.01

Reinforcing steel 
Subsection 709-2.01

Epoxy-Coated Reinforcing Steel
Subsection 709-2.01

Prestressing Steel and Fittings
Section 721

Post-tension Grout
Subsection 701-2.07

Zinc-Rich Paint
Subsection 708-2.01.1

Epoxy Bonding Agents
AASHTO M 235, Type V

CONSTRUCTION REQUIREMENTS 

502-3.01 PRETENSIONING METHODS. Select a pretensioning method that provides the magnitude and distribution of prestressing force specified in the Contract documents , subject to the requirements in this Section and approval by the Engineer.

1.
Shop Drawings. Before casting members to be prestressed, submit for approval shop drawings including complete details and substantiating calculations of the method, materials, and equipment proposed for use in the prestressing operations, any additions or rearrangement of reinforcing steel, and any revision in concrete dimensions. 

Include an outline of the method and sequence of stressing, complete specifications and details of the prestressing steel and anchoring devices to be used, anchoring stresses, strand release sequence, and other data pertaining to the prestressing operations, including the proposed arrangement of the prestressing units in the members. 

Compute the anticipated camber at the time of prestressing force transfer and at other significant times. Show the values on the shop drawings as a time/deflection curve, subject to approval.

Include on shop drawings embedded items such as reinforcing steel, lifting devices, coil anchors, anchor bolts, drainage systems, utility conduits and other such items. Ensure there will be no conflict between the planned positions of any embedded items and that concrete cover will be adequate.

2.
Quality Control Plan. Submit for approval a quality control plan that verifies that all materials and workmanship incorporated into the prestressed concrete members conform to the requirements.

Perform all pretensioning operations under the direct supervision and control of a qualified pretensioning technician. Provide a pretensioning technician, skilled in the prestressing method, to aid and instruct in using the prestressing equipment and in installing the materials to obtain required results. 

3.
Protection of Prestressing Steel. Protect prestressing steel and anchor assemblies against physical damage and corrosion at all times. Keep prestressing steel and anchor assemblies clean and free of deleterious material such as grease, oil, wax, paint, or other foreign materials. The Engineer will reject prestressing steel that has at any time sustained physical damage. The Engineer will reject prestressing steel that has developed visible rust pitting or other results of corrosion, other than rust stain.

Protect prestressing steel and anchorage assemblies against physical damage and corrosion during shipping and storage by packaging the prestressing steel and anchorage assemblies in containers or shipping forms. Place a corrosion inhibitor in the package or form, incorporate a corrosion inhibitor carrier-type packaging material, or apply a corrosion inhibitor directly to the steel. Do not use corrosion inhibitors that have deleterious effect on the steel or concrete or bond strength of steel to concrete. Immediately replace packaging or forms damaged from any cause or restore packaging to original condition.
Clearly mark the shipping package or form with a statement that the package contains high-strength prestressing steel, and the type of corrosion inhibitor used, including the date packaged.
4.
Prestressing Equipment. Use hydraulic jacks to tension prestressing steel strands so that the force in the prestressing steel will not be less than the value specified in the Contract documents or as approved by the Engineer.

Equip each jack used to stress strands with either:

a.
two pressure gages

b.
one pressure gage and one load cell

In the event that any uncertainty exists regarding jack calibration, pressure gage usage, strand elongation or any other prestressing strand tensioning issue, provide and use a calibrated load cell when prestressing steel strands.

Permanently mark the jack body with the ram area. Ensure each pressure gage is fully functional, calibrated and has an accurately reading dial at least 6 inches in diameter. 

Calibrate the jack and each gage, used to stress strands, as a unit within 6 months prior to use and after each repair. If used, provide a load cell calibrated within the past 12 months with an indicator that may be used to determine the prestressing force in the strand. The range of the load cell shall be such that the lower 10 percent of the manufacturer's rated capacity will not be used in determining the jacking stress.

Use the following calibration procedure; Perform three calibration test cycles with the cylinder extension of the jack in various positions (i.e. 2 inch, 4 inch, 8 inch stroke). At each pressure increment, average the forces from each test cycle to obtain an average force. Perform the calibration with the equipment setup in the same configuration that will be used at the job site. Use load cells calibrated within the past 12 months to calibrate stressing equipment. 

For each jack and gauge unit used on the project, provide the Engineer with certified calibration curves prior to the start of the work and every 6 months thereafter, or as requested by the Engineer. If used, supply documentation denoting the load cell calibration date prior to the start of the work and every 6 months thereafter. Furnish certified calibration charts to the Engineer prior to stressing.

Recalibrate jacks requiring repair, such as replacing seals or changing the length of the hydraulic lines. No extra compensation will be allowed for the initial or subsequent calibrations.

5.
Placing Reinforcing Steel and Prestressing Steel. Place reinforcing steel according to Section 503, except as modified by this section. 

Place prestressing steel in the position as designated in the Contract documents or on the approved shop drawings.

6.
Girder Inserts. Provide threaded inserts, coil anchors, or approved equal in the girder as indicated in the Contract documents. 

With the written approval of the Engineer, additional inserts in the girder may be provided to accommodate diaphragm forms or other construction related requirements.

Provide holes in the girder web as indicated on the plans to accommodate reinforcing steel. Verify that the hole size is sufficient to accommodate reinforcement placement procedures.

7.
Pretensioning. Stress strands to the magnitude specified in the Contract documents by either single strand stressing or multiple strand stressing. Prior to applying full pretensioning, bring all strands to be stressed in a group (multiple strand stressing) to a uniform initial tension that is sufficient to eliminate all slack and equalize the stresses in the strands. Limit the strand stress in pretensioned members before seating (jacking stress) to 70 percent of the minimum breaking strength (0.70 fpu) of the prestressing steel.

Ensure that the tension load indicated by the gauge(s) is within 5 percent of the calculated tension load based on elongation measurements for each strand. 

Use approved low-friction devices at all points of change in slope of strand trajectory when tensioning harped strands.

Tension harped strands from both ends of the bed if the prestressing force, as determined by elongation measurements, is less than 95 percent of that indicated by the jack gauges. Ensure the computed load from the sum of elongation at both ends is within 5 percent of that indicated by the jack gauges.

When splicing strands, locate all splices outside of the prestressed units. Account for additional elongation due to the splice when verifying the tension load based on elongation measurements. 

Keep the temperature of the strands during tensioning and concrete placement within 25 °F of the concrete temperature during placement. During the interval between tensioning and concrete placement, do not let temperature changes alter the stress level in the strands more than 5 percent of the jacking stress, nor cause the stress in the strand to exceed 75 percent of the minimum breaking strength.

8.
Placing Concrete. Produce and place concrete according to the requirements of Section 501, except as modified by this section. 

Before depositing concrete in the forms, obtain an inspection of the reinforcing steel, enclosures, anchorages, and prestressing steel by an authorized Department representative. 

Consolidate the concrete using any combination of internal and external vibration that does not displace the reinforcing steel or other items embedded in the concrete.

9.
Release. Do not release prestressing strands or transfer prestressing forces to the member until concrete cylinder tests, manufactured according to AASHTO T 23 and tested according to AASHTO T 22 using the same concrete and maintained in the same curing conditions as the member, indicate that the concrete has attained the minimum initial compressive strength (release strength, f'ci) as indicated in the Contract documents.
Cut or release the elements in an order that minimizes the lateral eccentricity of the pre-stress. Cut all prestressing strands to a depth of at least 1 inch from the concrete surface. Fill the recess with cement mortar and finish flush to the concrete surface. Alternatively, cut all prestressing strands flush with the end of the member. Clean and paint the exposed ends of the strand and a 1-inch strip of adjoining concrete. Use a wire brush or abrasive blast cleaning to remove all dirt and residue not firmly bonded to the metal or concrete surfaces. Cover the surfaces with a thick application of zinc-rich paint.  Thoroughly mix the paint at the time of application and work it into any voids in the strands. Apply two applications to surfaces that are not covered by concrete or mortar.
If the member's curing is accelerated according to Section 501, transfer the stressing force to the concrete immediately after the heating cycle has been discontinued, while the concrete is still moist, and before the temperature of the concrete drops below 100°F.

502-3.02 POST-TENSIONING METHODS. Select a post-tensioning system that provides the magnitude and distribution of prestressing force specified in the Contract documents, subject to the requirements in this Section and approval by the Engineer. 

For box girders, distribute the prestressing steel so that the force in each girder stem does not vary more than 5 percent from the required force per girder stem provided the required total force in the superstructure is obtained and the force is distributed symmetrically about the centerline of the typical section.

Do not exceed 75 percent of the minimum breaking strength of the prestressing steel for maximum temporary tensile stresses (jacking stresses) in prestressing steel. Do not exceed 70 percent of the minimum breaking strength of the prestressing steel at anchorages after anchor set.

Working force and working stress will be considered as the force and stress remaining in the prestressing steel after all losses (e.g., creep and shrinkage of concrete, elastic compression of concrete, creep of steel, losses in post-tensioned prestressing steel due to sequence of stressing, friction and take up of anchorages and all other losses peculiar to the method or system of prestressing) have taken place or have been accommodated. Calculate loss of prestress using industry recognized methods. The calculation and analysis methods are subject to approval by the Engineer.

1.
Shop Drawings and Calculations. Before casting members to be prestressed, submit shop drawings and supporting calculations of the prestressing system to the Engineer for approval no less than 45 days prior to the placement of bridge concrete. Submit four sets of the drawings for initial review. After the initial review has been reviewed and all comments from the Engineer have been received and implemented, submit drawings to the Engineer for approval and for use during construction according to Subsection 105-1.02.

Show complete details on the shop drawings of the prestressing system and all substantiating calculations of the method, materials, and equipment to be used in the prestressing operations, including any additions or rearrangement of reinforcing steel and any revision in concrete dimensions from that shown on the Plans. Outline in sufficient detail the method and sequence of stressing. Include complete specifications and details of the prestressing steel and anchoring assemblies, working stresses, anchoring stresses, type of ducts, initial prestress losses, final prestress losses and all other data pertaining to the prestressing operation. Show tendon geometry and locations complying with the plans and the limitations of the selected post-tensioning system. Show all vent locations, high point outlet inspection details, anchorage inspection details and grout caps, protection system materials and application limits. Include on the shop drawing the location of the anchorages, vents, and duct enclosures at 2-foot (maximum) intervals along the length of the girder.

Submit calculations for the anticipated camber at the time of prestressing force transfer and at other significant times. Show the values on the shop drawings as a time/deflection curve.

Submit calculations for the anticipated tendon elongation. Utilize the modulus of elasticity, based on nominal area, as furnished by the prestressing steel manufacturer for the lot of steel being tensioned. Show a typical tendon force diagram, after friction, wobble and anchor set losses, on the shop drawings based upon the expected friction curvature and wobble coefficients and values for the post-tensioning system used. Show the coefficients and values on the shop drawings.

Produce all shop drawings related to post-tensioning by a Professional Engineer specializing in post-tensioning concrete. Bear the signature and seal of the Professional Engineer who specializes in post-tensioning construction on all calculations, drawings, and procedures.

Include post-tensioning system certification(s) conforming to Subsection 721-2.04.

2.
Post-tensioning Technician. Perform all post-tensioning field operations under the direct supervision of a qualified post-tensioning technician. Provide a post-tensioning technician with at least five years of experience in construction of post-tensioned prestressed concrete structures. Provide a technician, skilled in the prestressing method, to aid and instruct in using the prestressing equipment and in installing the materials to obtain required results.

Perform all grouting under the direct supervision of a certified grouting technician. Provide a technician skilled in various aspects of grouting whom the American Segmental Bridge Institute certifies as an "ASBI Certified Grouting Technician”. 

The post-tensioning technician shall be present at all times during duct installation, tendon tensioning, and grouting operations and shall provide close observation and control of all post-tensioning and grouting operations, as necessary for compliance with the Contract. Submit the name of the post-tensioning technician and proof of certification to the Engineer no less than thirty days before the start of bridge concrete placement operations.

Do not substitute post-tensioning technicians without prior written approval from the Engineer. Provide documentation demonstrating that the proposed substitute individual meets the qualifications. All post-tensioning operations will be suspended if the Engineer has not approved the proposed substitution in writing. If work is delayed or suspended due to unapproved substitutions of special qualification personnel, no additional Contract time or additional compensation will be allowed according to Subsection 108-1.06.

3.
Protection of Prestressing Steel and Anchorages. Protect prestressing steel and anchor assemblies against physical damage and corrosion at all times from manufacture to grouting. Keep prestressing steel and anchor assemblies clean and free of deleterious material such as grease, oil, wax, paint, or other foreign materials. The Engineer will reject prestressing steel that has at any time sustained physical damage. The Engineer will reject prestressing steel that has developed visible rust pitting or other results of corrosion, other than rust stain.

Protect prestressing steel and anchorage assemblies against physical damage and corrosion during shipping and storage by packaging the prestressing steel and anchorage assemblies in containers or shipping forms. Place a corrosion inhibitor in the package or form, incorporate a corrosion inhibitor carrier-type packaging material, or apply a corrosion inhibitor directly to the steel. Do not use corrosion inhibitors that have deleterious effect on the steel or concrete or bond strength of steel to concrete. Immediately replace packaging or forms damaged from any cause or restore packaging to original condition.

Clearly mark the shipping package or form with a statement that the package contains high-strength prestressing steel, and the type of corrosion inhibitor used, including the date packaged.

If prestressing steel is installed in ducts but not tensioned and grouted within the seven days, perform Nondestructive Examination (NDE) by either videoscoping the entire length of the prestressing steel inside the ducts or visually inspecting the prestressing steel upon removing the prestressing steel from the duct for corrosion. Perform NDE inspection at least once every seven days until the prestressing steel is tensioned and grouted. Perform NDE inspection to the satisfaction of the Engineer. Provide a report of the tendon condition to the Engineer following each NDE inspection for each tendon installation.

If corrosion is not found on the prestressing steel upon completion of NDE inspection, the Engineer may require protecting prestressing steel corrosion by means of a corrosion inhibitor placed in the ducts. Do not place a corrosion inhibitor inside the duct if prestressing steel installation, tensioning, and grouting is performed within seven days. Do not use corrosion inhibitors that have deleterious effect on the steel or concrete or bond strength of steel to concrete. Submit for approval the name, manufacturer, and type of corrosion inhibitor to be used in the ducts at least seven days before installation of any prestressing steel. Prior to grouting, flush the corrosion inhibitor from the ducts using a solution of quick lime (calcium oxide) or slaked lime (calcium hydroxide) in the amount of 0.1 lbs/gal. Use compressed air that is oil free to blow out ducts and remove flush water. 

Cover and protect the anchorages against corrosion at all times from installation of the prestressing steel to placement of the concrete pour-backs.

Do not weld on or near prestressing steel, ducts, anchorages, or other assemblages. Protect prestressing steel and hardware from weld spatter or other damage. Once the prestressing steel has been installed, do not make welds or grounds for welders on the forms, reinforcing steel, or adjacent steel members.

4.
Prestressing Equipment. Use hydraulic jacks to tension prestressing steel tendons so that the force in the prestressing steel will not be less than the value specified in the Contract documents or as approved by the Engineer. Do not use monostrand jacks to stress multi-strand tendons.

Equip each jack used to stress tendons with either:

a.
two pressure gages

b.
one pressure gage and one load cell

In the event that any uncertainty exists regarding jack calibration, pressure gage usage, strand elongation or any other prestressing strand tensioning issue, provide and use a calibrated load cell when prestressing steel tendons.

Permanently mark the jack body with the ram area. Ensure each pressure gage is fully functional, calibrated and has an accurately reading dial at least 6 inches in diameter. 

Calibrate the jack and each gage used to stress tendons as a unit within 6 months prior to use and after each repair. If used, provide a load cell calibrated within the past 12 months with an indicator that may be used to determine the prestressing force in the tendon. The range of the load cell shall be such that the lower 10 percent of the manufacturer's rated capacity will not be used in determining the jacking stress.

Use the following calibration procedure; Perform three calibration test cycles with the cylinder extension of the jack in various positions (i.e. 2 inch, 4 inch, 8 inch stroke). At each pressure increment, average the forces from each test cycle to obtain an average force. Perform the calibration with the equipment setup in the same configuration that will be used at the job site. Use load cells calibrated within the past 12 months to calibrate stressing equipment. 

For each jack and gauge unit used on the project, provide the Engineer with certified calibration curves prior to the start of the work and every 6 months thereafter, or as requested by the Engineer. If used, supply documentation denoting the load cell calibration date prior to the start of the work and every 6 months thereafter. Furnish certified calibration charts to the Engineer prior to stressing.

Recalibrate jacks requiring repair, such as replacing seals or changing the length of the hydraulic lines. No extra compensation will be allowed for the initial or subsequent calibrations.

5.
Enclosures for Post-Tensioning. Accurately place enclosures (anchorages, ducts, and vents) for prestressing reinforcing according to the Plans or approved shop drawings. 

Set and hold the anchorage assemblies and block-out templates for anchorages so that their axis coincides with the axis of the tendon and the wedge plates are normal in all directions to the tendon. Securely fasten anchorages and block-outs to prevent displacement during concrete placement. Unless otherwise specified in the Contract documents or shown on the approved shop drawings, recess the anchoring assemblies in formed block-outs so that the ends of the prestressing steel and all parts of the anchoring assemblies will be at least 3 inches inside of the end surface of the member. Construct all block-outs in leak proof forms that create neat lines with the end surface of the member.

Securely fasten ducts at the proper locations in the forms by ties to reinforcing steel that are adequate to prevent displacement during concrete placement. Use supplementary support bars where needed to maintain proper alignment of the duct. Use hold-down ties to prevent displacement due to duct buoyancy in the fluid concrete. Fasten ducts at 2-foot maximum intervals along the member.

Do not damage the ducts during installation. Do not crimp, flatten, or dent the ducts. Do not perforate the ducts or provide openings in the ducts except at locations designated in the Contract documents or shop drawings. After duct installation, inspect all ducts for damage. The Engineer will reject ducts with unintentional holes or openings and ducts that are dented, crimped, or flattened. Repair duct sections to the satisfaction of the Engineer at no additional cost to the Department and no adjustment in Contract time. 

After installation in the forms, cover the ends of the ducts and anchorages at all times to prevent the entry of water or debris. 

Prior to placing forms for closing slabs of box girder cells, demonstrate to the satisfaction of the Engineer that all ducts are unobstructed.

6.
Location of Grout Vents. Place grout vents at locations designated in the Contract documents and shop drawings. Equip all grout vents with positive shut-off devices. Extend grout tubes with sufficient distance out of the concrete member to allow for proper closing of the valves.

7.
Placing Reinforcing Steel and Prestressing Steel. Place reinforcing steel according to the requirements of Section 503 and as modified by this Section. 

Place prestressing steel in the position as designated in the Contract documents or on the approved shop drawings. Install the prestressing steel in the enclosures by pushing or pulling the total number of strands in a tendon individually or as a unit.

For strands that are pushed, round off the end of the strand and fit the end of the strand with a smooth protective cap. 

For strands that are pulled, use a special steel wire sock or other device attached to the end strands to pull the assembled tendon through the duct. Do not weld the ends of the strands together for this purpose. Round the end of the pre-assembled tendon for smooth passage through the duct. Cut strands using an abrasive saw or equal. Do not flame cut strands.

Immediately prior to installing the prestressing steel, demonstrate to the satisfaction of the Engineer that the ducts are free of water, debris, and other obstructions by passing a torpedo through the ducts. Use a torpedo having the same cross-sectional shape as the duct and is 1/4 inch smaller all around than the clear, nominal inside dimensions of the duct. Make no deductions to the torpedo section dimensions for tolerances allowed in the manufacture or fixing of the ducts. For straight ducts, use a torpedo at least 2 feet long. For curved ducts, determine the length so that when both ends touch the outermost wall of the duct, the torpedo is 1/4 inch clear of the innermost wall. If the torpedo will not travel completely through the duct, the Engineer will reject the member, unless a workable repair can be made to clear the duct. The torpedo must pass through the duct easily, by hand, without resorting to excessive effort or mechanical assistance.

If the strands do not easily pass through the duct or an obstruction is encountered, do not force strands through the duct.

Do not install the prestressing steel in the duct prior to placing and curing of the concrete.

Straighten prestressing steel strands that are to be stressed simultaneously or when necessary to ensure proper positioning in the ducts.

8.
Placing Concrete. Produce and place concrete according to the requirements of Section 501 and as modified by this section. 

Before depositing concrete in the forms, obtain an inspection and approval of the placement of reinforcing, enclosures, anchorages, and prestressing steel. Vibrate the concrete internally, externally, or both, as directed by the Engineer. Vibrate carefully to avoid displacing the reinforcing steel, anchorages, ducts, grout vents, or other items embedded in the concrete.

9.
Post-tensioning. Do not begin tensioning operations until concrete cylinder tests, manufactured according to AASHTO T 23 and tested according to AASHTO T 22 using the same concrete and maintained in the same curing conditions as the member, indicate that the concrete has attained the minimum initial compressive strength (release strength, f'ci) indicated in the Contract documents. Do not begin tensioning operations until after the Engineer approved patches or repairs have been satisfactorily completed. Do not tension the prestressing steel until all concrete in the member has been placed.

Perform stressing of tendons in conformance with the sequence shown on the approved shop drawings and to the satisfaction of the Engineer. Stress tendons in such a sequence that lateral eccentricity of prestress and loss of prestress will be a minimum. Stress tendons symmetrically about the center of the typical section so no more than one tendon is eccentric about the centerline at any one time. Sequence the stressing of the tendons so the individual tendon force does not exceed the tendon force in all other tendons by more than 50 percent of the final jacking force of the tendon at any one time. 

Stress all strands in each tendon simultaneously. Stress tendons by jacking from only one end of the member unless otherwise approved by the Engineer.

Conduct the tensioning process so that tension being applied and the elongation of the prestressing steel may be measured at all times. Measure elongation to the nearest 1/16 inch. Tension all tendons to a preliminary force between 5 and 25 percent of the final jacking force to eliminate any wedge slip or take-up in the tensioning system before elongation measurements are started. Record the preliminary force so that it can be used in the elongation measurement. Mark at least 25 percent of the strands in each tendon prior to final stressing to permit measurement of elongation and to ensure that all anchor wedges set properly.

For the required tendon force, the observed elongation must agree within 5 percent of the theoretical tendon elongation. In the event the observed elongation is not within acceptable tolerances, determine the source of error and revise the post-tensioning operation to the satisfaction of the Engineer before proceeding. Do not overstress the tendon to achieve the theoretical elongation. No claim for damages or additional compensation or adjustment in Contract time resulting from revisions to the post-tensioning operation will be made or allowed. 

Multi-strand post-tensioning tendons having wires that fail, by breaking or slippage during stressing, will be rejected.

Cut post-tensioning steel with an abrasive saw within 1 to 2 inches from the anchoring device. Do not flame cut prestressing steel.

Provide a record of the post-tensioning operation to the Engineer following each tendon installation including, but not limited to, the following:

a.
Project name and bridge number;

b.
Contractor and / or subcontractor name;

c.
Tendon location, size, type;

d.
Date and time tendon was first installed in the duct;

e.
Reel number for strands;

f.
Tendon cross-sectional area;

g.
Modulus of elasticity;

h.
Date and time tendon was stressed;

i.
Jack and gage numbers per end of tendon;

j.
Required jacking force;

k.
Gauge pressure;

l.
Elongation (theoretical and actual);

m.
Anchor set; (anticipated and actual);

n.
Stressing sequence (i.e. tendons stressed before and after);

o.
Stressing mode (one end/ two ends/ simultaneous);

p.
Witnesses to stressing operation (signature); and

q.
Date grouted.

Cover ends of tendons and anchorages immediately after stressing in accordance with Subsection 502-3.02.3.

502-3.03 CAMBER. Camber is the upward deflection that occurs in prestressed concrete flexural members due to the combination of stressing forces and dead load. It does not include dimensional inaccuracies from manufacturing errors. 

Form girders so the roadway surface conforms to the indicated grade line with an allowance for 1/2 inch of positive camber at midspan. Form girders to adjust for the predicted long-term camber from loss of prestress and from dead load deflection. When estimating this adjustment, assume that future paving will be applied 3 years after erection. 

Control the concrete properties and the placing, curing, curing times, tensioning procedures, and the storage of precast prestressed beam sections. Control these elements so that the shape and amplitude of the deflection curves for all girders will be within specified tolerances and as nearly alike as possible.

Measure camber with the girder supported at bearing points only. When it is impractical to support the girder on its bearing points, you may use alternative support points. Obtain approval of the alternative supports and submit calculations of the effects of the supports on girder camber. Measure actual camber during prestressing force transfer and compare it with computed values and tolerances.

502-3.04 TOLERANCES. Produce prestressed concrete members conforming to the following dimensional tolerances:

1. Camber: Do not vary from approved camber more than ±1/8 inch per 10 feet of length, but not to exceed 1 inch. In addition, the camber of any girder may not differ from that of any other girder by more than 1 inch. 

2. Position of Strands: ±1/4 inch (±1/2 inch where harped strands exit the member).

3. Longitudinal Position of Deflection Point for Harped Strands: ±12 inches.

4. Position of Ducts and Anchorages: ±1/4 inch

5. Position of Local Zone Reinforcement: Center reinforcement on the duct and start within 1/2 inch of the back of the bearing plate.

6. Position of Weld Plates: ±1 inch measured along joint. ±1/8 inch transverse to joint.

502-3.05 BONDING AND GROUTING. Conform to the following:

1.
General. Bond post-tensioned prestressing steel to the concrete by completely filling the entire void space between the duct and the tendon with grout. Grout tendons in accordance with the procedures set forth in the approved grouting operation plan. Grout all empty ducts.

2.
Personnel Qualifications. Carry out all grouting operations by workers trained for and experienced in the tasks required. Perform grouting under the immediate control of the post-tensioning technician as described in Subsection 502-3.02. 

3.
Grouting Operation Plan. No less than 30 days prior to the initiation of production grouting, submit a grouting operation plan to the Engineer for approval. Devise the grouting procedures to ensure that the ducts will be properly filled by grout. As a minimum, address and provide procedures for the following items in the grouting operation plan:

a.
Type, quantity, and brand of materials used in the grouting including all material certifications

b.
Type of equipment furnished, including capacity in relation to demand and working condition, as well as back-up equipment and spare parts

c.
Types and locations of vents

d.
Types and sizes of grout hoses and connections

e.
Theoretical grout volume calculations

f.
General grouting procedure

g.
Duct cleaning method prior to grouting

h.
Mixing and pumping procedures

i.
Type and frequency of quality control production tests

j.
Direction of grouting

k.
Sequence of use of the vents

l.
Method to be used to control the rate of flow and pressure within the ducts

m.
Procedures for handling blockages, including flushing of ducts

n.
Procedures for possible post grouting repair, and

o.
Names of the persons in charge and the other personnel who will perform the grouting operation, including their relevant certification, experience, and skill.

Do not commence production grouting until the Engineer provides written approval of the grouting operation plan.

Before initiation of production grouting, conduct a joint meeting with the grouting technician, subcontractors, grouting crew, and the Engineer to discuss the grouting operation plan, required testing, corrective procedures, and other relevant issues. 

4.
Grout Storage. Store all grout materials in a dry enclosure or building that is convenient to the work site. Limit on site storage of grout to a maximum period of one month.

5.
Grout Production Tests. Carry out the minimum number of production grout tests as follows:

a.
Grout Strength Test. Prepare grout cube specimens in accordance with ASTM C 942, “Standard Test Method for Compressive Strength of Grouts for Preplaced-Aggregate Concrete in the Laboratory.” Perform a minimum of one strength test per day during grouting operations. Submit strength test results to the Engineer within 24 hours of test completion.

b.
Fluidity test. Perform the modified version of ASTM C 939 “Standard Tests Method for Flow of Grout for Preplaced-Aggregate Concrete (Flow Cone Method)” Test as specified in Subsection 701-2.05. Repeat testing at least every two hours of grouting operations. Submit fluidity test results to the Engineer within 24 hours of test completion.

6.
Field Trial Test. Demonstrate to the satisfaction of the Engineer that the grouting equipment, methods, and procedures are appropriate. Conduct field trial tests at least seven days prior to initiation of production grouting or as specified by the Engineer. Perform batching and testing with the same materials, personnel, and equipment used in production grouting. Furnish all materials and labor at no cost to the Department. 

7.
Preparation of Enclosures. If a corrosion inhibitor, or any other material other than prestressing steel is inside the duct, flush the ducts using a solution of quick lime (calcium oxide) or slaked lime (calcium hydroxide) in the amount of 0.1 lbs/gal. 

Blow duct with oil free compressed air to remove water and debris blockages that may interfere with the injection of grout.

Inspect valves to be sure that they can be opened and closed properly. Check that the grout hose connections and inlets are free of dirt.

8.
Equipment. Provide grouting equipment consisting of measuring devices for water, a high-speed shear colloidal mixer, a storage hopper (holding reservoir) and a pump with all the necessary connecting hoses, valves, and pressure gauge. Provide grouting equipment with sufficient capacity to ensure that the post-tensioning ducts to be grouted can be filled and vented without interruption in less than 20 minutes.

Provide an air compressor, flushing equipment, and hoses with sufficient output to perform the required functions.

At the direction of the Engineer, provide vacuum grouting equipment (volumetric measuring type) in the event that voids are encountered after the grouting operation is complete. No additional compensation will be made in the event that vacuum grouting equipment is required.

Provide the following equipment:

a.
Mixing Equipment. Provide a high speed shear colloidal mixer capable of continuous mechanical mixing producing a homogeneous and stable grout free of lumps and un-dispersed cement. Use only colloidal grout machinery that has separate charging and storage tanks. Equip the charging tank with a high shear colloidal mixer and fit the storage tank with an agitator to keep the grout moving continuously before it is pumped into the duct. Use grouting equipment with a gravity feed to the pump inlet from the storage tank.

Include a screen having clear openings of 1/8 inch maximum size to screen the grout prior to its introduction into the grout pump or storage hopper. Locate the screen between the charging tank and the storage tank so that the screen is easily accessible for inspection and cleaning. 

Keep the holding tank agitated and at least 1/4 full at all times during the pumping operation to prevent air from being drawn into the post-tensioning duct.

Periodically inspect the screen during grouting operations. Do not use grout if lumps of cement remain on the screen.

Add water during the initial mixing by use of a calibrated flow meter or calibrated water reservoir with a measuring accuracy equal to one percent of the total water volume. Where water is not supplied through the public water supply system, provide a water storage tank of sufficient capacity.

b.
Grout Injecting Equipment. Provide pumping equipment capable of continuous operation with little variation of pressure that includes a system for circulating the grout when actual grouting is not in progress. 

Use positive displacement type grout pumps that provide a continuous flow of grout and will be able to maintain a discharge pressure of at least 145 psi. Use grout pumps with adequate capacity so that an optimal rate of grouting can be achieved. Ensure pumps are constructed to have seals adequate to prevent oil, air or other foreign substances entering the grout and to prevent loss of grout or water. 

Use equipment capable of maintaining pressure on completely grouted ducts and fitted with a valve that can be closed off without loss of pressure in the duct.

Install a pressure gauge having a full-scale reading of no more than 290 psi at the duct inlet. If hoses in excess of 100 feet total length are used, place and use two gauges, one at the pump and one at the inlet.

Use grout hoses with sufficient diameter, rated pressure capacity and that are compatible with the pump output. Install a sampling tee with stopcock that minimizes the number of bends, valves, and changes in diameter. Firmly connect grout hoses to pump outlets, pipes, and duct inlets.

Do not use compressed air to aid the pumping of grout.

c.
Air Compression. Provide equipment to supply oil-free and water-free compressed air to blow out excess water and to check the free passage of the ducts.

d.
Flushing Equipment. Provide standby flushing equipment using a potable water supply to facilitate complete removal of grout from the duct if difficult grouting conditions exist. This equipment is in addition to the grouting equipment. Utilize a different power source than the grouting equipment. Furnish equipment that is capable of delivering a pressure of at least 290 psi to flush out partially grouted enclosures.

e.
Vacuum Grouting Equipment. At the direction of the Engineer, provide vacuum grouting equipment. Use volumetric measuring type vacuum grouting equipment with the ability to measure a void and supply a measured volume of grout to fill the void.

f.
Standby Equipment. During grouting operations, provide a standby grout mixer and pump.

9.
Mixing of Grout. Mix grout using the entire contents of each bag in accordance with the manufacturer’s recommendations and using a metered amount of water. Mix the materials thoroughly to produce a homogeneous grout without excessive temperature increase or loss of properties. Do not mix grout longer than the manufacturer’s recommended duration. Continuously agitate the grout until grouting is complete.

Check the fluidity of the grout in accordance with Subsection 701-2.05. Do not commence grout pumping until fluidity requirements are satisfied. 

Do not add water to increase fluidity that has decreased by delayed use of the grout.

10.
Injection of Grout. Use a method of injecting grout that will ensure complete filling of the ducts and complete encasement of the prestressing steel. 

Open all grout vents before commencing grouting operations, unless otherwise approved by the Engineer. 

Perform grouting in one operation, maintaining a continuous, one-way flow of grout at all times within a grouting stage. Grout tendons from the lowest vent in an uphill direction. Unless approved otherwise by the Engineer, pump grout at a rate of 15 feet to 50 feet of duct per minute to avoid air entrapment, segregation of the grout, and to ensure complete filling of the duct. Conduct normal grouting operations at a pressure range of 10 psi to 75 psi measured at the grout inlet. Do not exceed the maximum pumping pressure of 145 psi at the grout inlet. 

Pump grout through the duct and continuously discharge grout from the first and subsequent outlets until any residual water and entrapped air has been removed and the consistency of the grout is equivalent to that of the grout being pumped into the inlet. Discharge at least 1/2 gallons of grout from each outlet prior to closing the vent. Close all outlet vents in a similar manner one after another in the direction of flow except that at intermediate crests, close outlet vents placed a short distance downstream of the crest before closing their associated high point vent. Discarded grout does not represent additional cost to the Department.

Pump grout through the duct and continuously discharge grout, to the satisfaction of the Engineer, at the anchorage and grout cap outlets until all free water and air are discharged and the consistency of the grout is equivalent to that of the grout being pumped into the inlet. Close the anchorage outlet vent and discharge a minimum of 1/2 gallon of grout from the grout cap. Close the grout cap outlet.

After all outlets have been bled and sealed, bleed the grout pressure to 5 psi and wait a minimum of ten minutes for entrapped air to flow to the high points. After ten minutes, increase the pressure as needed and discharge grout at each high point outlet to eliminate all entrapped air or water. Complete the process by locking a pressure of 30 psi into the tendon prior to closing the inlet vent. 

If the actual grouting pressure exceeds the maximum allowed, close the inlet vent and pump grout at the next outlet, which has just been or is ready to be closed, as long as one-way flow is maintained. Do not pump grout into a succeeding outlet vent from which grout has not yet flowed. If this procedure is used, equip the new inlet vent with a positive shut-off and pressure gage.

11.
Temperature Considerations. Do not grout if the ambient air temperature exceeds 100°F. Do not grout if the ambient air temperature is expected to be less than 40°F within 48 hours. Ensure grout temperature upon mixing is between 50°F and 90°F.

If the ambient air temperature is below 32°F, keep ducts free of water to avoid damage due to freezing. Do not warm ducts with steam. Blow dry air (60% humidity or less) through the ducts to extract trapped water. Ensure ducts are free of frost and ice before commencing grouting operations.

12.
Post-Grouting Inspection. Do not remove or open vents until the grout has cured for at least 24 hours. After the grout has cured, remove all outlets and grout caps located at anchorages and high points along the tendon to facilitate inspection. If voids are suspected or if duct grouting operations were prematurely terminated prior to completely filling the duct, explore the voided area inside the duct with an endoscope, borescope, videoscope, or other visual means approved by the Engineer. Probing is not allowed. Determine the location and extent of all voided areas. 

Depending on the location of the void, drilling may be required to penetrate the inner surface of the anchorage or duct. Use drilling equipment that will automatically shut-off when steel is encountered.

13.
Repairing and Filling Voids. Repair and fill all voids that occur in the ducts after the grouting operation is complete. If voids are found, submit a grouting repair plan to the Engineer for review and approval that describes the location and extent of the void and the method of repairing and filling the void. If the extent and location of the void is such that complete filling of the void is not possible using the grout injection equipment, repair and fill the void using a volumetric measuring vacuum grouting process utilizing the vacuum grouting equipment specified in Subsection 502-3.05.8.

14.
Finishing. Remove all valves, caps and pipes for each vent to a depth at least 1 inch below the surface of the concrete. Fill the void left by the vent pipe according to Subsection 501-3.07.1. Do not remove or open vents until the grout as set for at least 24 hours.

15.
Protection of End Anchorages. Within seven days upon completion of the grouting, permanently protect the anchorage of post-tensioning tendons to prevent access of water or other aggressive agents.  

Immediately before casting the concrete pour-backs (within 24 hrs.), mechanically clean and roughen the mating concrete surfaces to remove any laitance and to expose small aggregate. Use abrasive blast cleaning or water blasting with a pressure washer capable of at least 10,000 psi nozzle pressure at all elevations to clean the concrete surfaces. Keep the nozzle tip no more than 12 inches from the surface during water blasting. Flush the surface with water and blow dry. Ensure surfaces are clean, sound and without standing water.

Unless otherwise specified in the Contract documents or shown on the approved shop drawings, ensure the prestressing steel and all parts of the anchoring assemblies are at least 3 inches inside of the end surface of the member. Apply an epoxy bonding agent to the concrete mating surfaces according the manufacturer's instructions. Fill the recess with concrete and finish the concrete surface to true lines according to the Contract requirements.

16. 
Record of Grouting Operation. Submit a written report to the Engineer within 72 hours after grouting. Include in this report:

a.
the date of grouting

b.
the number of days from tensioning to grouting

c.
the tendons grouted

d.
the quantities and types of materials used

e.
the volume of grout pumped into the duct

f.
a summary of problems encountered during grouting and steps taken to resolve the

g.
the maximum pumping pressure at the inlet

h.
the temperature measurement of the air, water, prepackaged material, mix grout, and concrete member in the duct

i.
the results of quality control testing

502-4.01 METHOD OF MEASUREMENT. Section 109. 

502-5.01 BASIS OF PAYMENT. The lump sum payment is full compensation for furnishing, installing, stressing, grouting, repairing, and inspecting all post-tensioned tendons accepted in place.

All items of the post-tensioning system embedded within the concrete including but not limited to prestressing steel, enclosures for prestressing steel, wedges, wedge plates, anchorage assemblies and associated supplemental reinforcing steel required by the supplier, grout vents, and grout gaps are subsidiary to post-tensioned concrete structural members.

All post-tensioning system hardware that is not embedded in concrete including but not limited to jacks, gauges, wire socks, and torpedoes are subsidiary to post-tensioned concrete structural members. 

All items and equipment to fill the ducts with grout including but not limited to mixers, gauges, flushing equipment, and production tests are subsidiary to post-tensioned concrete structural members. 

All materials for protecting the post-tensioning steel and anchorages including but not limited to corrosion inhibitors, flushing equipment, concrete bonding agents, and equipment to prepare the concrete block-outs are subsidiary to post-tensioned concrete structural members.

All labor, materials, tools, equipment and incidentals necessary for completing the work are subsidiary to post-tensioned concrete structural members.

Payment for prestressing precast concrete members is included in the Contract price paid for the precast members, as provided for Section 501.

Payment will be made under: 

Pay Item No.
Pay Item
Pay Unit
502(1) 
Post-Tensioning (Type)
Lump Sum
Remove Section 503 and replace with the following:

SECTION 503

REINFORCING STEEL

503-1.01 DESCRIPTION. Furnish and place reinforcing steel according to the Contract documents. 

503-1.02 DEFINITIONS.

BAR SIZE / DIAMETER. Nominal dimensions equivalent to those of a circular area having the same weight per foot as the AASHTO/ASTM designated bar. 

COVER. The least distance between the surface of embedded reinforcing steel and the outer surface of the concrete.

HOOK. A bend in the end of a bar.

HOOP. A one-piece closed tie or continuously wound tie, the ends of which are hooked or welded together, that encloses the longitudinal reinforcing steel.

LATERAL REINFORCING STEEL. Reinforcing steel perpendicular to the length of a concrete member.

LONGITUDINAL REINFORCING STEEL. Reinforcing steel parallel to the length of a concrete member.

LOT. A defined quantity.

SPIRAL. Continuously wound reinforcing steel in the form of a cylindrical helix. 

STIRRUP. Reinforcing steel used to resist shear and diagonal tension stresses in a structural member, installed perpendicular to or at an angle to the longitudinal reinforcing steel; lateral reinforcing steel formed of individual or paired units, open or closed.

TIE. Reinforcing steel with hooked ends tied at right angles to and enclosing the longitudinal reinforcing steel.

503-2.01 MATERIALS. 

Reinforcing Steel Bars
Subsection 709-2.01

Epoxy-Coated Reinforcing Steel Bars
Subsection 709-2.01

Headed Reinforcing Steel Bars
Subsection 709-2.01

Epoxy Coating Patch Material
Subsection 709-2.01

Bar Supports
Subsection 709-2.03

Epoxy for Bonding Dowels
Subsection 712-2.17

CONSTRUCTION REQUIREMENTS 

503-3.01 BAR LIST. Furnish order lists and bending diagrams for approval according to Subsection 105-1.02. Furnish order lists and bending diagrams detailed according to ACI 315, Chapter 3.

Do not substitute reinforcing steel bars of different size, material, coating, or grade without prior approval of the Engineer. When substituting epoxy-coated reinforcing steel for uncoated reinforcing steel, protect and repair epoxy-coated bars according to Subsection 503-3.02. 

503-3.02 PROTECTION OF MATERIALS. Protect reinforcing steel from damage. Before placing reinforcing steel in the work, ensure that the reinforcing steel is free of dirt, loose rust or scale, paint, oil, or other foreign substance. Pressure wash reinforcing steel that has a surface coating of dirt, dust, or has been exposed to salt spray or other deleterious substances. Use a pressure washer with at least 2000 psi at all elevations. Keep the nozzle tip no more than 12 inches from the surface during pressure washing. Do not weld or tack weld reinforcing steel except as noted in the Contract documents and approved by the Engineer. When transporting, storing, or constructing in close proximity to salt or bodies of salt water, keep reinforcing steel in enclosures that provide protection from the elements.

Do not damage epoxy-coated reinforcing steel. When handling coated reinforcing steel, avoid bundle-to-bundle and bar-to-bar abrasion. Use padded bundling bands. Handle epoxy-coated bars using equipment with padded contact areas. Lift bundles with a strongback, multiple supports, or a platform bridge to prevent bar-to-bar abrasion from sags in the bar bundle. Do not drop or drag the bars or bundles. Off-load bars as close as possible to their points of placement to minimize re-handling. 

Store epoxy-coated reinforcing steel off the ground. When stacking is necessary, place supports between bundles. Place supports sufficiently close to prevent sags in the bundles. Store coated and uncoated bars separately.

Protect epoxy-coated reinforcing steel from sunlight, salt spray, and weather exposure during shipping and storage. Cover epoxy-coated reinforcing steel and bundles with opaque polyethylene sheeting or other protective material. Secure covering and allow air circulation to minimize condensation under the covering. The Engineer will reject epoxy-coated reinforcing steel when the cumulative environmental exposure time, including uncovered storage time after coating application to full embedment in concrete, exceeds 2 months.

The Engineer will reject epoxy-coated reinforcing steel when the extent of damaged coating exceeds 2 percent of the surface area in any 1-foot length of bar. When the extent of damaged coating does not exceed 2 percent of the surface area in any 1-foot length of bar, repair damaged coating. Coating damage includes cracks, abrasions, chips, bond loss (the coating can be removed with a peeling action by the finger), and exposed steel areas visible to a person with normal or corrected vision prior to concrete placement. Repair coating damage as soon as possible and before visible oxidation appears on the steel surface. Repair coating damaged due to shipment, storage, and handling prior to placing the reinforcing steel. 

Prepare coating damage prior to applying patch material. Clean and remove disbonded areas of coating. Remove loose and deleterious materials. In cases when rust is present, remove rust by thoroughly cleaning the area using blast cleaning, filing, or power brushing in a manner that minimizes damage to the sound coating. The Engineer will reject epoxy-coated reinforcing steel when the removed coating exceeds 2 percent in any 1-foot length of bar or if the weight, dimensions, cross-sectional area, or tensile properties are less than the minimum requirements of the applicable specification. 

Use an approved epoxy coating patch material according to the material manufacturer's recommendations. Apply patching material according to the written instructions furnished by the patching material manufacturer. Allow the patching material to fully cure before placing concrete. The Engineer will reject epoxy-coated reinforcing steel when the surface area covered by patching material exceeds 5 percent in any 1-foot length of bar.

Rejected epoxy-coated reinforcing steel may not be substituted for uncoated reinforcing steel or used as bar supports.

Protect mechanical splice assemblies, headed bar assemblies, and connecting elements (including bar ends) against physical damage and corrosion. Keep assemblies and connecting elements clean and free of deleterious material such as grease, oil, wax, paint, or other foreign materials that adversely affect fabrication or performance. The Engineer will reject mechanical butt splice assemblies, headed bar assemblies, or reinforcing steel that has sustained physical damage or corrosion at any time. Coating damage includes cracks, abrasions, chips, bond loss (the coating can be removed with a peeling action by the finger), exposed steel areas etc. visible to the naked eye. Repair coating damaged due to shipment, storage, and handling prior to placing the reinforcing steel.

503-3.03 FABRICATION. Fabricate reinforcing steel to the size and dimension shown in the Contract documents. Reinforcing steel dimensions shown are out-to-out of bar, unless otherwise noted.

Meet fabrication tolerances in ACI Publication 117, Section 2.1. 

Weld reinforcing steel according to AWS D1.4. 

1.
Bends. Bend bars when the bar temperature is above 45°F and less than 150°F. Produce hooks and bends in bars with inside diameters as shown in Table 503-1, unless otherwise noted. The Engineer may reject reinforcing steel bent at any time with an inside diameter less than the minimum diameter shown in Table 503-1. 

TABLE 503-1

BEND DIAMETER

	BAR SIZE
	Stirrups and ties
	OTHER BENDS

	No. 3
	1½"
	2¼"

	No. 4
	2"
	3"

	No. 5
	2½"
	3¾"

	No. 6
	4½"
	4½"

	No. 7
	5¼"
	5¼"

	No. 8
	6"
	6"

	No. 9
	-
	9½"

	No. 10
	-
	10¾"

	No. 11
	-
	12"

	No. 14
	-
	18¼"

	No. 18
	-
	24"


For the purposes of these Specifications, the term "Standard Hook" means one of the following:

a.
Std 180° Hook: 180° bend plus a 4.0 nominal bar diameter extension, but not less than 2.5 inches, at the free end of the bar.

b.
Std 90° Hook: 90° bend plus a 12.0 nominal bar diameter extension at the free end of the bar.

Do not re-bend or straighten bars without approval by the Engineer. 

2.
Bar Repairs. Implement preventative measures necessary to prevent improperly bent bars including bars bent at locations not required by the Contract or with an inside diameter less than minimum diameter shown in Table 503-1. The Engineer will evaluate improperly bent bars at any time during execution of the Contract for structural adequacy and durability. Do not repair improperly bent bars until the bars are inspected by the Engineer and the Engineer approves repairing the bar. Bars repaired prior to inspection by the Engineer will be rejected. If, in the opinion of the Engineer, the bend is of such extent or character as to affect the strength or durability of the bar, the Engineer will reject the material. Otherwise, re-bend or straighten bars according to the requirements of this Section and in a manner that will not damage the material, coating, or concrete. 

If the Engineer approves repairing the bar, preheat the reinforcing steel before bending. Apply heat by any method that does not damage the reinforcing steel or concrete. Preheat the reinforcing steel at least 5.0 nominal bar diameters in each direction from the center of the bend but do not extend preheating below the surface of the concrete. Insulate concrete within 6 inches of the heated bar area. Do not allow the temperature of the reinforcing steel at the concrete interface to exceed 500°F. Preheat the reinforcing steel to at least 1100°F. Ensure, by using temperature-indicating crayons, contact pyrometer or other acceptable means, that the maximum reinforcing steel temperature never exceeds 1200°F. Use 2 heat tips simultaneously at opposite sides of bars larger than No. 6 to assure a uniform temperature throughout the thickness of the bar. For size No. 6 and smaller bars, use 2 heat tips, if necessary. Maintain the preheat temperature of the reinforcing steel until bending or straightening is complete. Make the bend gradually with smooth continuous application of force. Use a bending tool equipped with a bending diameter as listed in Table 503-1, unless otherwise noted.  When straightening, move a bender progressively around the bend. When bending or straightening is complete, gradually reduce the temperature of the reinforcing steel to the ambient air temperature. Do not artificially cool the bars with water, forced air, or any other means.

503-3.04 PLACING AND FASTENING. Place and secure reinforcing steel in position as noted in the Contract documents so that the reinforcing steel will be held firmly in place during placing and setting of the concrete. Do not place bars in addition to that noted in the Contract documents without prior approval of the Engineer. Do not place bars of different size, material, or grade than noted in the Contract documents without prior approval of the Engineer. Place reinforcing steel evenly unless noted otherwise. Provide 2 inches of concrete clear cover, measured from the surface of the reinforcing steel to the outside surface of the concrete, unless noted otherwise.

Do not place bars on layers of fresh concrete or adjust bars while placing concrete. 

Repair detectable coating damage on epoxy-coated reinforcing steel according to Subsection 503-3.02.

1.
Fastening Requirements. In order to position the reinforcing steel as required in the Contract documents and ensure the steel does not move as the concrete is placed, tie the bars with No. 14 or No.16 gauge steel wire. When the spacing between bars is 1 foot or more, tie the bars at all intersections. When the bar spacing is less than 1 foot, tie every other intersection. If the Plans require bundled bars, tie bundled bars together at not more than 6-foot centers. Tie all intersections of epoxy-coated reinforcing steel in the top mat of concrete decks and approach slabs. Use wire coated with plastic, epoxy, or similar non-conductive material when tying epoxy-coated reinforcing steel. Obtain the Engineer’s written authorization before welding reinforcing steel. Provide at least 1 inch clear cover to the tie wire by turning the tie wire away from concrete surfaces.

For slip-formed concrete, tie reinforcing steel at all intersections. Provide additional reinforcing steel cross bracing to keep the cage form moving during concrete placement. Place cross bracing both longitudinally and transversely.

2.
Bar Supports. Maintain distances from the forms using approved precast mortar blocks, metal supports, or plastic supports strong enough to resist permanent movement under construction loads. If supports extend to exposed concrete surfaces, use metal or plastic supports. To support and fasten epoxy-coated reinforcing steel, use plastic supports or metal supports coated with plastic, epoxy, or similar non-conductive material. Do not use wooden or aluminum supports. 

Place supports at frequent intervals so as to maintain the cover between the reinforcing and the surface of the concrete. Space supports under concrete deck reinforcing steel and approach slab reinforcing steel not more than 4 feet apart in each direction. 

503-3.05 SPLICING. Splice reinforcing steel bars at locations shown on the Plans or otherwise designated in the Contract documents. Obtain the written approval of the Engineer before splicing bars at other locations. The Engineer will evaluate splices at locations not designated in the Contract documents for structural adequacy. 

Splice reinforcing steel bars using lap splicing, welded butt joints, welded lap splicing, mechanical butt splicing, or mechanical lap splicing, unless noted otherwise in the Contract documents. Do not splice reinforcing steel bars in locations identified in the Contract documents where splices in the reinforcing steel are not allowed.

Splices will not be permitted in bars 40 feet or less in plan length, unless otherwise noted in the Contract documents. For bars exceeding 40 feet in plan length, ensure the distance center-to-center of splices is not less than 40 feet, with no individual bar length less than 10 feet. Stagger splices in adjacent bars, unless otherwise noted in the Contract documents. Stagger lap splices a distance greater than the lapped splice length. Stagger butt splices at least 2 feet.

Do not use lap splicing for No. 14 or No. 18 bars. 

Do not lap splice spiral reinforcing steel. Anchor each end unit of reinforcing steel spiral by lapping the free end of the spiral to the continuous spiral and using either a welded lap splice or a mechanical lap splice. 

Reinforcing steel may be continuous at locations where splices are noted in the Contract documents. Locate splices based upon available commercial lengths where practicable except where noted otherwise in the Contract documents.

Do not field weld epoxy-coated reinforcing steel bars.

1.
Lap Splicing.

a.
General. Place reinforcing steel bars in contact and securely tie the bars together. Provide a minimum clear distance of 2 inches between the spliced bars and the nearest adjacent bar. Do not reduce the minimum clearance to the surface of the concrete specified in Subsection 503-3.04.

Use lapped splices meeting the minimum lengths as shown in Table 503-2, unless otherwise noted in the Contract documents: 

TABLE 503-2

LAPPED SPLICE LENGTH

	BAR SIZE
	UnCOATED
	COATED

	No. 3
	1' - 4"
	1'- 11"

	No. 4
	1' - 9"
	2' - 7"

	No. 5
	2' - 2"
	3' - 3"

	No. 6
	2' - 7"
	3' - 10"

	No. 7
	3' - 5"
	5' - 2"

	No. 8
	4' - 6"
	6' - 9"

	No. 9
	5' - 9"
	8' - 7"

	No. 10
	7' - 3"
	10' - 10"

	No. 11
	8' - 11"
	13' - 4"


b.
Qualifications and Submittals. No qualifications apply when lap splicing.

c.
Testing/Inspection. Field verify lap splice length.

2.
Welded Butt Joints.

a.
General. Use complete joint penetration (CJP) groove welds conforming to the requirements in AWS D1.4 except as noted below.

Use the joint details and dimensions as shown in Figure 3.2 (A) (B) (D) and (E), "Direct Butt Joints" of AWS D1.4. Do not use split pipe backing.

Do not deviate the bar alignment at a welded splice more than 1/8 inch per 10-foot length.

Use electrodes classified as "Nickel-Steel" as referenced in AWS A5.5, A5.28, or A5.29.

Protect welding areas from precipitation and wind velocities in excess of 5 mph. 

Perform welds using qualified welders and qualified Welding Procedure Specifications (WPS) meeting AWS D1.4

Perform quality control inspection necessary to ensure the materials and workmanship meets the requirements of the Contract documents using an inspector currently certified as an AWS Certified Welding Inspector (CWI) according to the provisions of AWS QC1. 

Perform nondestructive testing other than visual testing as required in the Contract documents using personnel currently qualified for NDT Level II or NDT Level I working directly under the NDT Level II according to the provisions of the American Society for Nondestructive Testing's Recommended Practice No. SNT-TC-1A.

Furnish quality control inspection documents to the Engineer.

Correct deficiencies identified by the quality control inspector or the Engineer without additional compensation.

Do not weld or tack brackets, clips, shipping devices or other material not required by the Contract documents to the reinforcing steel, unless shown on the working drawings and approved by the Engineer.

b.
Qualifications and Submittals. At least 30 days prior to welding, submit for approval a welding plan stamped and signed by the CWI responsible for quality control and consisting of the following documents:

(1)
Quality control inspector qualifications including CWI number

(2)
Welding Procedure Specifications (WPS)

(3)
Procedure Qualification Records (PQR) and test results

(4)
Welder Performance Qualification Records (WPQR) with documentation of current welder certification

(5)
Type and extent of Nondestructive Examination (NDE) to be conducted, as required in the specifications

(6)
Nondestructive testing personnel qualifications

(7)
Methods of protecting the welding area

(8)
Mill test report(s)

c.
Testing/Inspection.

(1)
Shop Welds. Perform job control tests using a qualified testing laboratory. A job control test consists of the fabrication, under conditions used to produce the splice, and the physical testing of 6 sample splices for each lot of splices. An authorized Department representative will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of shop produced complete joint penetration welded butt joints is defined as no more than 150 splices of the same type of welds used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice consists of a splice to connect two 30-inch, or longer, bars using the same splice materials, position, location and equipment, and following the same procedures as used to make splices in the work. Shorter sample splice bars may be used if approved by the Engineer.

The Engineer or the Engineer's authorized representative shall witness the job control tests performed by the testing laboratory.

Identify sample splices with weatherproof markings prior to shipment to the testing laboratory.

Test each sample to failure according to ASTM A 370 and Appendix A9, Methods for Testing Steel Reinforcing Bars, of ASTM A 370. Failure is defined as partial or total fracture of the parent bar material or weld. Submit the test results to the Engineer for review and approval.

Should the average of the results of tests made on the 6 sample splices or should more than 1 sample splice in the job control test develop less than a minimum tensile strength of 80,000 psi, based on the nominal bar area, all splices in the lot represented by that test will be rejected. Replace rejected bar splices at no additional cost to the Department and no adjustment in contract time.

(2)
Field Welds. Perform nondestructive examination using radiographic examination (RT) according to AWS D1.1, Section 6, except for Section 6.17, RT Procedures for field welded complete joint penetration direct butt joints. The standards of acceptance shall be according to AWS D1.4, Section 4.4.2 and Section 4.4.8. 

Perform radiographic examinations on a random sample of 25 percent of the total number of direct butt joint welds. The Engineer will select the direct butt joints that will compose the sample. Test sample joints in the presence of the Engineer or the Engineer's authorized representative. Submit the test results to the Engineer for review and approval.

If more than 12 percent of the welds that have been radiographically examined are defective, examine a second random sample of 25 percent of the total number of welds. If more than 12 percent of the welds that have been radiographically examined in the second sample are defective, radiographically examine all remaining welds.

Repair weld defects according to the requirements of AWS D1.4.

Provide sufficient access to the job site to permit the Engineer or the Engineer's authorized representative to perform any additional inspection or testing.

Notify the Engineer in writing 48 hours prior to performing any radiographic examinations.

Make 2 exposures for each complete joint penetration direct butt joint. For each of the exposures, center the radiation source on each bar to be radiographed. Make the first exposure with the radiation source placed at zero degrees from the top of the weld and perpendicular to the weld root and identify with a station mark of "0". Make the second exposure at 90 degrees to the "0" station mark and identify with a station mark of "90".

Clearly identify each direct butt joint on each radiograph. Establish the radiograph identification and marking system with the Engineer before radiographic inspection begins. Identify film using lead numbers and letters. Do not use etching, flashing or writing to identify film. Legibly mark each piece of film with identification information including, as a minimum, the following information:

(a)
Contractor's name

(b)
Date

(c)
Name of nondestructive testing firm

(d)
Initials of radiographer

(e)
Weld number

Identify a repaired weld by placing the letter "R" followed by the weld repair number on the radiographic film using lead numbers and letters.

Record the results of radiographic interpretations on a signed certification. Keep a copy of the certification with the film packet.

3.
Welded Lap Splicing.

a.
General. Use direct lap joint welds conforming to the requirements in AWS D1.4 except as noted below.

Use the joint details and dimensions as shown in Figure 3.4 (A), "Direct Lap Joint with Bars in Contact" of AWS D1.4.

Use electrodes classified as "Nickel-Steel" as referenced in AWS A5.5, A5.28, or A5.29.

Preheat reinforcing steel bars according to AWS D1.4 for a distance of not less than 6 inches on each side of the joint prior to welding. Protect welding areas from air currents, drafts and precipitation to prevent loss of heat or loss of arc shielding. Submit the method of protection of the welding area to the Engineer for approval.

Submit AWS required test assemblies to the Engineer.

b.
Qualifications. The operator and procedure qualification tests may be performed simultaneously.

Submit a welding plan to the Engineer for approval containing at least the following items:

(1)
Quality Control personnel qualifications including CWI number

(2)
Welding Procedure Specifications (WPS)

(3)
Procedure Qualification Records (PQR), if applicable

(4)
Welder Performance Qualification Records (WPQR)

(5)
Type and extent of Nondestructive Examination (NDE) to be conducted, as required in the specifications

c.
Testing/Inspection. Perform inspection according to AWS D1.4. Submit the inspection results to the Engineer for review and approval.

4.
Mechanical Butt Splices.

a.
General. Use one of the following types of mechanical butt splices:

(1)
Sleeve-Threaded Mechanical Butt Splices. The sleeve-threaded type of mechanical butt splices consists of a steel splice sleeve with tapered interior threads that joins the bars with matching tapered threads. Taper the threads to such a degree that cross threading will not occur during assembly.

Mark each splice sleeve with the heat treatment lot number.

After completion of the assembly, tighten the splice to a torque value recommended by the manufacturer for bars smaller than a No. 8 bar and to a torque value of not less than 2400 in-lbs for bars equal to or greater than a No. 8 bar.

(2)
Sleeve-Swaged Mechanical Butt Splices. The sleeve-swaged type of mechanical butt splices consists of a seamless steel sleeve applied over the ends of the reinforcing steel bars and swaged to the bars by means of a hydraulic press.

(3)
Sleeve-Lockshear Bolt Mechanical Butt Splices. The sleeve-lockshear bolt type of mechanical butt splices consists of a seamless steel sleeve, serrated steel strips welded to the inside of the sleeve, center hole with centering pin, and bolts that are tightened until the bolt heads shear off, and the bolt ends are embedded in the reinforcing steel bars.

(4)
Two-Part Sleeve-Friction Bar Mechanical Butt Splices. The two-part sleeve-friction bar type of mechanical butt splices consists of a shop machined two-part threaded steel sleeve whose ends are friction welded, in the shop, to the reinforcing steel bar ends.

Engineer's approval of a mechanical butt splice will be based upon manufacturer's technical data, test results, and other necessary proof of satisfactory performance. Resubmit a design for approval if there is any change in the details or materials previously submitted.

Provide a splicing system that when used according to the manufacturer's procedures, except as modified in this section, will develop not less than a minimum tensile strength of 80,000 psi, based on the nominal bar area, and does not exceed a total slip of the bars within the splice sleeve, after loading in tension to 29000 psi and relaxing to 2900 psi, of 10 mils for bars smaller than a No. 18 bar or 30 mils for No. 18 bar. Measure the slip between gage points clear of the splice sleeve.

Conform to the manufacturer's recommendations when splicing, except as modified in this section. Make splices using the manufacturer's standard equipment, jigs, clamps and other required accessories.

Cut square the ends of reinforcing steel bars to be spliced.

Provide a clear cover of not less than 1-1/2 inches measured from the surface of the concrete to the outside of the splice sleeve. Adjust stirrups, ties and other reinforcing steel if necessary to provide clear cover.

For epoxy-coated bars, use epoxy-coated mechanical splices or an approved equal.

Submit the following information for each shipment of splice material for review and approval by the Engineer:

(1)
The type or series identification of the splice material

(2)
The heat treatment lot number for sleeve-threaded type sleeves

(3)
The bar grade and size number to be spliced by the material

(4)
A copy of the manufacturer's catalog giving complete data on the splice material and procedure

(5)
Test results that the splicing system and materials used according to the manufacturer's procedures complies with the minimum tensile strength requirements, the total slip requirements, and other requirements in these specifications

(6)
A statement that the splice material conforms to the details and materials of a specific approved design

b.
Qualifications. Qualify procedures and operators to be used in making splices in reinforcing steel bars by performing tests on sample splices of the type to be used, before making splices to be used in the work.

Each operator qualification test for mechanical splices consists of 2 sample splices. Each mechanical splice procedure test consists of 2 sample splices.

For sleeve-threaded, sleeve-lockshear bolt and two-part sleeve friction bar mechanical butt splices, make sample splices on the largest bar size to be spliced by the procedure or operator being tested, except that No. 14 bars may be substituted for No. 18 bars.

For sleeve-swaged mechanical butt splices, make sample splices on the largest bar size of each deformation pattern to be spliced by the procedure or operator being tested.

Each operator qualified for mechanical splicing of reinforcing steel bars of a given size and mechanical splice type is also considered qualified for bar sizes smaller than those used in making the operator qualification test for that type of mechanical splice.

Perform a separate operator qualification test or procedure test for each mechanical splicing position and procedure that the operator is expected to use on the work.

Mechanical splice procedures and operators may be approved by the Engineer based upon approval of previous tests performed on appropriate sample splices.

Make sample splices at least 3 feet long with the splice at mid-length. Make and test the sample splices in the presence of the Engineer or the Engineer's authorized representative. Test each sample to failure according to ASTM A 370 and Appendix A9, Methods for Testing Steel Reinforcing Bars, of ASTM A 370. Failure is defined as partial or total fracture of the parent bar material, mechanical splice material, or bar-to-splice connection. Submit the test results to the Engineer for review and approval.

c.
Testing/Inspection. When mechanical butt splices are used, perform job control tests using a qualified testing laboratory. A job control test consists of the fabrication, under conditions used to produce the splice, and the physical testing of 6 sample splices for each lot of splices. The Engineer will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of mechanical butt splices is defined as no more than 150 of the same type of mechanical butt splices used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice consists of a splice made to connect two 30-inch, or longer, bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work. Shorter sample splice bars may be used if approved by the Engineer.

Make and test the sample splices in the presence of the Engineer or the Engineer's authorized representative.

Identify sample splices with weatherproof markings prior to shipment to the testing laboratory.

For sleeve-threaded mechanical butt splices, fabricate the bars to be used for job control tests on a random basis during the cutting of threads on the bars of each lot and ship to the job site with the material they represent.

Test each sample to failure according to ASTM A 370 and Appendix A9, Methods for Testing Steel Reinforcing Bars, of ASTM A 370. Failure is defined as partial or total fracture of the parent bar material, mechanical splice material, or bar-to-splice connection. Submit the test results to the Engineer for review and approval.

Should the average of the test results for the 6 sample splices or should more than 1 sample splice in any job control test fail to meet the requirements, all splices in the lot represented by that test will be rejected. Replace rejected bar splices at no additional cost to the Department and no adjustment in contract time. 

5.
Mechanical Lap Splices.

a.
General. Engineer's approval of a mechanical lap splice will be based upon manufacturer's technical data, test results, and other necessary proof of satisfactory performance. Resubmit a design for approval if there is any change in the details or materials previously submitted.

Provide a splicing system that when used according to the manufacturer's procedures, except as modified in this section, will develop not less than a minimum tensile strength of 75,000 psi, based on the nominal bar area.

Conform to the manufacturer's recommendations when splicing, except as modified in this section. Make splices using the manufacturer's standard equipment, jigs, clamps and other required accessories.

Provide a clear cover of not less than 1.5 inches measured from the surface of the concrete to the outside of the splice sleeve. Adjust stirrups, ties and other reinforcing steel if necessary to provide clear cover.

For epoxy-coated reinforcing steel bars, use epoxy-coated mechanical splices or an approved equal.

Submit the following information for each shipment of splice material for review and approval by the Engineer:

(1)
The type or series identification of the splice material.

(2)
The heat treatment lot number for sleeve-threaded type sleeves.

(3)
The bar grade and size number to be spliced by the material.

(4)
A copy of the manufacturer's catalog giving complete data on the splice material and procedure.

(5)
Test results that the splicing system and materials used according to the manufacturer's procedures complies with the minimum tensile strength requirements and other requirements in these specifications.

(6)
A statement that the splice material conforms to the details and materials of a specific approved design.

b.
Qualifications. Qualify procedures and operators to be used in making splices in reinforcing steel bars by performing tests on sample splices of the type to be used, before making splices to be used in the work.

Each operator qualification test for mechanical splices consists of 2 sample splices. Each mechanical splice procedure test consists of 2 sample splices.

Each operator qualified for mechanical splicing of bars of a given size and mechanical splice type is also considered qualified for bar sizes smaller than those used in making the operator qualification test for that type of mechanical splice.

Perform a separate operator qualification test or procedure test for each mechanical splicing position and procedure that the operator is expected to use on the work.

Mechanical splice procedures and operators may be approved by the Engineer based upon approval of previous tests performed on appropriate sample splices.

Make sample splices at least 3 feet long with the splice at mid-length. Make and test the sample splices in the presence of the Engineer or the Engineer's authorized representative. Test each sample to failure according to ASTM A 370 and Appendix A9, Methods for Testing Steel Reinforcing Bars, of ASTM A 370. Failure is defined as partial or total fracture of the parent bar material, mechanical splice material, or bar-to-splice connection. Submit the test results to the Engineer for review and approval.

c.
Testing/Inspection. When mechanical splices are used, perform job control tests using a qualified testing laboratory. A job control test consists of the fabrication, under conditions used to produce the splice, and the physical testing of 6 sample splices for each lot of splices. The Engineer will designate when samples for job control tests are to be fabricated and will determine the limits of the lot represented by each job control test.

A lot of mechanical lap splices is defined as no more than 150 of the same type of mechanical butt splices used for each combination of bar size and bar deformation pattern that is used in the work.

A sample splice consists of a splice made to connect two 30-inch, or longer, bars using the same splice materials, position, location and equipment, and following the same procedures as are being used to make splices in the work. Shorter sample splice bars may be used if approved by the Engineer.

Make and test the sample splices in the presence of the Engineer or the Engineer's authorized representative.

Identify sample splices with weatherproof markings prior to shipment to the testing laboratory.

Test each sample to failure according to ASTM A 370 and Appendix A9, Methods for Testing Steel Reinforcing Bars, of ASTM A 370. Failure is defined as partial or total fracture of the parent bar material, mechanical splice material, or bar-to-splice connection. Submit the test results to the Engineer for review and approval.

Should the average of the test results for the 6 sample splices or should more than 1 sample splice in any job control test fail to meet the requirements, all splices in the lot represented by that test will be rejected. Replace rejected bar splices at no additional cost to the Department and no adjustment in contract time. 

503-3.06 HEADED BAR REINFORCING STEEL. Headed bar reinforcing steel consists of deformed reinforcing steel bars in cut lengths with a head attached to one or both ends. Attachment can be accomplished through welding or forging of heads onto the bar ends, by internal threads in the head mating to threads on the bar end or by a separate threaded nut to secure the head to the bar. Heads are forge formed, machined from bar stock, or cut from plate.
Perform inspection and test prior to, during, and after manufacturing headed bar reinforcing steel and as necessary to ensure that the material and workmanship conform to the requirements of the Contract.

When headed bar reinforcing steel is used, perform production control tests using a qualified testing laboratory. A production control test consists of the fabrication, under conditions used to produce the head, and the physical testing of 3 sample heads for each lot of heads.

A production lot of headed bar reinforcing steel is defined as no more than 150 splices of the same bar size, with heads of the same size and type, and manufactured by the same method, produced from bar material of a single heat number and head material of a single heat number. For bars having heads on both ends, the bar will be counted as 2 reinforcing steel bars for the purposes of establishing and testing production lots. Start a new production lot if the heat number of either the bar material of the head material changes before the maximum production lot size is reached.

Test each sample to failure according to ASTM A 370. Failure is defined as partial or total fracture of the parent bar material or the head, or head-to-bar connection. Submit the test results to the Engineer for review and approval.

Should the results of one test made on any of the 3 samples fail to meet ASTM A 370, perform 1 retest on 1 additional sample from the same production lot. If the additional test specimen or if more than 1 of the original test specimens fail to meet ASTM A 370, all headed reinforcing steel in the production lot represented by that test will be rejected. Replace rejected reinforcing steel at no additional cost to the Department and no adjustment in contract time.

503-3.07 DRILLING AND BONDING DOWELS. Drilling of concrete consists of drilling various diameter holes through reinforced or prestressed concrete members, where shown on the Plans or as authorized by the Engineer. Drill holes by methods that do not shatter or damage the concrete adjacent to the holes. Do not damage or otherwise contact reinforcing steel or prestressing steel when drilling through reinforced concrete members, unless approved by the Engineer.

Holes in which reinforcing steel or prestressing steel is encountered during drilling before the specified depth is attained will be rejected. Drill a new hole, which does not strike reinforcing steel or prestressing steel, adjacent to the rejected hole to the specified depth. With the approval of the Engineer, holes may be cored through reinforcing steel to the correct depth. Fill rejected holes with epoxy grout.

Drill holes to the diameters and depths recommended by the manufacturer to develop the ultimate strength of the steel dowel but to a depth not less than that shown on the Plans.

Clean and dry the holes according to the manufacturer’s written recommendations before placing the bonding material and the steel dowels. After bonding, support dowels and prevent movement during curing. Completely fill drilled holes with epoxy using a method that will not trap air or create voids. Do not disturb the dowels until the epoxy has cured the minimum time specified by the manufacturer. Dowels that are improperly bonded, as determined by the Engineer, will be rejected. Drill new holes and place new securely bonded dowels at no expense to the State.

503-3.08 PLACEMENT TOLERANCES. When placing reinforcing steel, do not reduce the total number of bars specified. Place reinforcing steel within the following tolerances: 

1.
Clear Cover: +1/4 inch, -3/8 inch. Do not reduce the clear cover to less than 1 inch.

2.
Placement of Reinforcing Steel: ±1/2 inch.

3.
Spacing of Reinforcing Steel: ± One-quarter of the specified spacing, but not to exceed 1 inch. 

4.
Spacing for Bundled Reinforcing Steel: Provide at least 1 inch or 2 times the individual nominal bar diameter between bundles, whichever is greater.

5.
Embedment Length and Length of Lap Splices: -1 inch for No. 3 through No. 11 bars, -2 inches for No. 14 and No. 18 (embedment only). 


6.
Location of Bends in Bars and Ends of Bars: ±2 inch.

503-4.01 METHOD OF MEASUREMENT. See Section 109 and the following:

Drill and Bond Dowels. Measured per dowel, complete in place. 

503-5.01 BASIS OF PAYMENT. 

Reinforcing Steel. Reinforcing steel will be paid for at the Contract lump sum price. The lump sum price is full compensation for furnishing, fabricating, placing, splicing, heading and testing reinforcing steel as indicated in the Contract documents. Increase in weight of reinforcing due to splices, heads, and additional support bars will not be paid for. Materials, equipment and labor required to install reinforcing steel will be paid for under the Contract lump sum price.

Payment for reinforcing steel used in precast concrete members is included in the Contract price for the precast members, as provided in Section 501.

Drill and Bond Dowels. Payment for Drill and Bond Dowels includes materials and work for installing dowels.

Payment for reinforcing steel used in minor structures is subsidiary.

Payment will be made under: 

Pay Item No.
Pay Item
Pay Unit
503(1) 
Reinforcing Steel
Lump Sum
503(2) 
Epoxy-Coated Reinforcing Steel
Lump Sum
503(3) 
Drill and Bond Dowels
Each
Remove Section 504 and replace with the following:

SECTION 504

STEEL STRUCTURES 

504-1.01 DESCRIPTION. Construct steel structures and the structural metal portions of composite structures according to the Plans. 

Furnish, fabricate, erect, and coat structural metals shown on the Plans, including structural steel of all grades, bolts and fasteners, stud shear connectors, welding, special and alloy steels, metallic electrodes, steel forgings and castings, and iron castings. Furnish, fabricate, and install incidental metal construction and elastomeric material not otherwise provided for, according to the Contract.

504-2.01 MATERIALS. Use materials that conform to the following:

Paint
Subsection 708-2.01

Structural Steel
Section 716

Arc Welding Electrodes
Section 716

Fasteners
Section 716

Steel Grid Floors
Section 716

Steel Pipe
Section 716

Galvanizing
Section 716

Steel Forgings
Section 718

Steel Pins & Rollers
Section 718

Castings
Section 719

With written approval, substitute a grade of steel, for that specified, for a particular application where it is desired. Substituted steel must be equal or superior in both physical and chemical properties.

CONSTRUCTION REQUIREMENTS 

504-3.01 FABRICATION. 

1.
Shop Inspection. Furnish 30 days notice of when work will begin at the fabrication shop to allow for an inspection.

Furnish 4 signed copies of mill reports covering all steel used on the project. 

2.
General. Fabricate steel members, except for rolled shapes, at a plant certified under the American Institute of Steel Construction (AISC) Quality Certification Program as “Major Steel Bridge,” with endorsement “F.”

Protect structural steel from corrosion, dirt, grease, or other foreign matter. Store structural steel at least 12 inches above the ground. 

Ensure that rolled material is straight before being laid off or worked. If straightening is necessary, use methods that will not injure the metal. Do not use material with sharp kinks or bends. 

Steel or wrought iron may be flame cut provided a mechanical guide is used to secure a smooth surface. Flame cut by hand only where approved, and smooth the surface by planing, chipping, or grinding. Manipulate the cutting flame to avoid cutting beyond the prescribed lines. Fillet re-entrant cuts to a radius of at least 3/4 inch. 

Ensure that finished members are true to line and free from twists, bends, and open joints. 

Plane sheared edges of plates more than 5/8 inch thick and carrying calculated stresses to a depth of 1/4 inch deep. Fillet re-entrant cuts before cutting.

Make sure the surface finish of bearing and base plates and other bearing surfaces that will contact each other or concrete meets the surface roughness requirements as defined in ANSI/ASME B-46.1, surface roughness, waviness and lay, Part I: 

Steel slabs
ANSI 2,000

Milled ends of compression

members, stiffeners, and fillers
ANSI 500

Slide bearings
ANSI 125

Face and bring to an even bearing abutting joints in compression members and girder flanges, and in tension members where specified on the drawings. Where joints are not faced, keep the opening at 1/4 inch or less. 

Build floor beams, stringers, and girders with end construction angles to the exact length shown on the Plans, as measured between the heels of the connection angles. The permissible tolerance is plus 0 inch to minus 1/16 inch. Where continuity is required, face end connections. 

Cold bend load-carrying rolled-steel plates as follows: 

Take the rolled-steel plates from the stock plates so that the bend line is at right angles to the direction of rolling. 

Bend until the radius of the bends, measured to the concave face of the metal, is not less, and preferably more, than shown in Table 504-1, where T is the thickness of the plate. 

TABLE 504-1
MINIMUM PLATE BEND RADIUS

	Angle Through Which Plate is Bent
	Minimum Radius

	61-90 degrees
	1.0 T

	91-120 degrees
	1.5 T

	121-150 degrees
	2.0 T


If a shorter radius is essential, bend the plates when hot, but not shorter than a radius of 1.0 T.

Before bending, round the edges of the plate to a radius of 1/16 inch throughout the portion of the plate to be bent.

Fit up and attach end and intermediate stiffeners as shown on the Plans. Do not weld ends of stiffeners and other attachments to flanges unless shown on the Plans. 

Submit shop drawings in one (1) complete submittal package. Partial or incomplete submittals will not be reviewed or considered. Partial or incomplete submittals will be rejected. No additional contract time will be permitted due to partial, incomplete, or inadequate submittals. 

3.
Shop Splices. In addition to those shown on the Plans, girder webs and flanges may contain a maximum of 2 shop splices per plate per span. Indicate all splices on the shop drawings. These splices are subject to approval and are subject to the following limitations: 

Make splices complete penetration butt welds. Grind flange splices flush. Grind web splices flush on the outside face of exterior girders only. Grind parallel to the longitudinal axis of the girder.

Do not place a bottom flange splice within the middle third of any span. Use tension flange splices only as shown on the Plans or as approved.

Completely weld each element of a girder, such as flange or web, before attaching it to another element.

Make all splices at least 6 inches from the nearest stiffener plate. Offset web and flange splices at least 6 inches.

4.
Bolt Holes. Either drill or punch bolt holes. Make finished bolt holes 1/16 inch larger than the nominal diameter of the bolt. Ensure holes are clean cut and without burrs or ragged edges. Material with poorly matched holes will be rejected.

When material forming parts of a member is composed of not more than 5 thicknesses of metal, and whenever the thickness of the metal is not greater than 3/4 inch for structural carbon steel or 5/8 inch for alloy steel, either punch or drill the holes to full size. 

When there are more than 5 thicknesses or when any of the main material is thicker than 3/4 inch in carbon steel, or 5/8 inch in alloy steel, or when required under paragraph 7 below, subpunch or subdrill the holes 3/16 inch smaller. After assembling, ream them to size or drill them from the solid to full size.

For punched holes, the diameter of the die must not exceed the diameter of the punch by more than 1/16 inch. Ream any holes that must be enlarged to admit bolts. 

Ream holes cylindrical and perpendicular to the member. Direct reamers mechanically, where practicable. 

Ream and drill using twist drills. Assemble connecting parts requiring reamed or drilled holes and securely hold them while reaming or drilling them. Match mark them before disassembling.

Subpunch (or subdrill if required) holes for field connections and field splices of arch members, continuous beams, towers (each face), bents, plate girders, and rigid frames while assembled in the shop. Obtain approval of the assembly, including camber, alignment, and accuracy of holes and milled joints before beginning reaming.

Subpunch and ream holes for floor beam and stringer field end connections to a steel template, or ream them while assembled. When partial assembly is permitted ream holes for web member connections with steel templates. 

When using templates to ream field connections of web members of a arch, bent or tower, mill or scribe at least one end of each web member normal to the long axis of the member. Accurately set the templates at both ends from this milled or scribed end. 

Ream or drill the full size of the field connection through templates after carefully locating the templates as to position and angle and firmly bolting them. Use exact duplicate templates used to ream matching members or the opposite faces of one member. Accurately locate templates for connections that duplicate so that like members are duplicates and require no matchmarking.

Accurately punch holes full-size, subpunch them, or subdrill them so that after assembling (before reaming), a cylindrical pin 1/8 inch smaller in diameter than the nominal size of the punched hole may be entered perpendicular to the face of the member, without drifting, in at least 75% of the contiguous holes in the same plane. If the requirement is not fulfilled, the badly punched pieces will be rejected. If any hole will not pass a pin 3/16 inch smaller in diameter than the nominal size of the punched hole, the material will be rejected.

Ream or drill holes so that 85% of the holes in any contiguous group after being reamed or drilled show no offset greater than 1/32 inch between adjacent thicknesses of metal.

Provide in steel templates hardened steel bushings in holes accurately dimensioned from the center lines of the connection as inscribed on the template. Use the center lines to locate accurately the template from the milled or scribed ends of the members.

5.
Shop Assembling. Completely shop assemble the entire structure, including the floor system. When the Contract Documents indicate “partial assembly,” assemble continuous beams and plate girders in lengths of 3 or more abutting panels. The assembled length must be at least 150 feet.

Clean metal surfaces in contact before assembling them. Assemble, pin well, and firmly draw together the parts of a member with bolts before beginning reaming. Make milled ends of compression members in full bearing before starting reaming. Take apart assembled pieces, if necessary, to remove burrs and shavings produced by reaming. Keep the members free of twists, bends, and other deformities.

To prepare to shop bolt material punched full-size, spear-ream the bolt holes, if necessary, to admit the bolts. Make the reamed holes no more than 1/16 inch larger than the nominal diameter of the bolts.

Secure end connection angles, stiffeners, and similar parts using shipping bolts to prevent damage in shipment and handling.

Furnish a camber diagram showing the camber at each panel for each truss. Take the camber from actual measurement while the truss is assembled, or base it on calculated values when full assembly is not required.

Allow holes to drift during assembly only as needed to position the parts, and not enough to enlarge the holes or distort the metal. To enlarge holes to admit the bolts, ream them. 

Match mark connecting parts assembled in the shop to allow for reaming holes in field connections. Furnish to the Engineer a diagram showing the marks.

6.
Bolted Connections, High-Strength Bolts. Determine bolt lengths by adding the values given in Table 504-2 to the total thickness of connected material. These values compensate for thickness of nut, bolt point, and washers. Add 5/32 inch to the grip length per each additional flat washer. Adjust the total length to the next longer 1/4 inch increment up to a 5 inch length and to the next longer 1/2 inch increment for lengths over 5 inches.

Fit bolted parts solidly together when assembling them and do not separate them by gaskets or other interposed compressible material. Place hardened washers under the turned element.

TABLE 504-2
BOLT LENGTH DETERMINATION
	Bolt Diameter (inches)
	Added Length (inches)

	1/2
	11/16

	5/8
	7/8

	3/4
	1

	7/8
	1-1/8

	1
	1-1/4

	1-1/8
	1-1/2

	1-1/4
	1-5/8


Keep assembled joint surfaces, including those adjacent to washers, free of scale except tight mill scale. Clean off dirt, loose rust, burrs, and other defects that would prevent the parts from seating. Keep contact surfaces free of oil, paint, or lacquer.

When the outer face of the bolted parts has a slope of more than 1:20, use a smooth beveled washer in contact with the sloped surface.

Tighten fasteners to give at least the required minimum tension values shown in Table 504-3 when the joint is completed. Use bolts and nuts made by the same manufacturer in a connection.

TABLE 504-3
REQUIRED BOLT TENSION

	Bolt Size (inches)
	Required Minimum Tension

(pounds)

	5/8
	19,000

	3/4
	28,400

	7/8
	39,250

	1
	51,500

	1-1/8
	56,000

	1-1/4
	71,000


Use zinc coated load indicating washers. Demonstrate the suitability of the device by testing a representative sample of at least three devices for each diameter and grade of fastener used in the structure. Test with a calibration device capable of indicating bolt tension. Include in the test assembly flat, hardened washers, if required in the actual connection, arranged as those in the actual connection to be tensioned. Demonstrate with the calibration test that the device indicates a tension at least 5% greater than that required by Table 504-3. Follow manufacturer's installation procedures when installing bolts in the calibration device and in all connections. Be careful to properly install flat, hardened washers when using load indicating devices with bolts installed in oversized or slotted holes and when using the load indicating devices under the turned element. The load indicating device will count as one washer for the purpose of determining bolt length.

Place the load indicating device under the bolt head and turn only the nut when tightening the bolt. The device must indicate full tensioning of the bolt when the opening reaches zero.

Install bolts in all holes of the connection and bring them to a snug tight condition. Then, tighten fasteners, progressing systematically from the most rigid part (usually near the center) of the connection to the free edges, or as directed. Keep previously tightened fasteners from relaxing. Multiple systematic tightening cycles may be required. 

Do not reuse high-strength bolts. Remove previously fully tightened bolts that were loosened by tightening adjacent bolts. Replace them with new bolts, nuts, and load indicating devices.
7.
Welding. Perform welding and Nondestructive Examination (NDE) as specified or shown on the Plans. Conform to ANSI/AASHTO/AWS Bridge Welding Code D1.5 when welding new steel bridge girders, beams, and stringers. Conform to the Structural Welding Code AWS D1.1 when welding all other steel structures.

At least 30 days prior to welding, submit for approval a welding plan stamped and signed by a Certified Welding Inspector (CWI) responsible for the Quality Control (QC) and consisting of the following documents:

a. Quality control personnel qualifications including CWI number

b. Welding Procedure Specifications (WPS) using forms in AWS D1.1, Annex E

c. Procedure Qualification Records (PQR) when applicable, using forms in AWS D1.1, Annex E

d. Welder Performance Qualification Records (WPQR) using forms in AWS D1.1, Annex E with documentation of current welder certification

e. Type and extent of NDE to be conducted, as required in the specifications

Using a CWI, perform all quality control inspection necessary to ensure the materials and workmanship meet the requirements of the contract documents. 

Correct deficiencies in materials and workmanship revealed by Quality Control and Quality Assurance inspections without additional compensation. 

Furnish completed quality control inspection documents to the Engineer. 

Do not weld or tack brackets, clips, shipping devices or other material not required by the Contract documents to the permanent structure, unless shown on the working drawings and approved by the Engineer.

504-3.02 ERECTION.

1.
General. Provide the falsework and all tools, machinery, and appliances, including drift pins and fitting-up bolts, needed to perform the work efficiently. Erect the structural steel, remove the temporary construction, and do the work to complete the structure, as required by the Contract Documents. Make temporary field welds to structural steel according to the procedures required by these Specifications. Steel with sharp kinks or bends will be rejected.

2.
Handling and Storing Materials. Store material on skids above the ground. Keep it clean and properly drained. Place girders and beams upright and shore them. Adequately support long members, such as columns and chords, on skids to prevent injury from deflection.

3.
Falsework. Use falsework according to Section 512.

4.
Method and Equipment. Submit an erection plan, signed and sealed by a Professional Engineer registered in the State of Alaska, to the Engineer for approval. Submit the erection plan not less than thirty (30) days prior to erecting the structural steel. Do not erect structural steel without the written approval of the Engineer. 

The erection plan must include, but is not limited to the following:

a. Drawings indicating geometry, member sizes, material properties, foundations capacities, design assumptions, and other relevant information required to erect the structural steel. 

b. Support and lifting reactions for each stage of the erection procedure.

c. Equipment type, size, capacity, position, work radius and other relevant information.

d. Schedule, duration of each portion of work and other timing considerations.

If multiple segments will be connected and supported or lifted as a single member, the following additional information is required:

e. Stress sheets for each state of the erection procedure.

f. Deflection diagrams including camber effects and adjustments.

g. Bolted field splice stress calculations

h. Falsework, if required, details and supporting calculations in accordance with Section 512.

The erection plan shall conform to the requirements of the most recent edition of the AASHTO LRFD Bridge Design Specifications and the Contract Documents. Do not exceed the permissible stresses defined in the most recent edition of the AASHTO LRFD Bridge Design Specifications using a construction load factor of 1.25 for essentially static loads and 1.50 for dynamically applied loads. The Engineer will make the determination which loads shall be designated as static and dynamic loads. 

Do not induce buckling or other instabilities at any time during shipping, handling or erection.

Submit changes needed to accommodate the erection plan to the Engineer for approval. Do not submit shop drawings until the Engineer has approved the erection plan.

Submit plans and calculations for the erection plan in one complete submittal package. Partial or incomplete submittals will not be reviewed or considered. Partial or incomplete submittals will be rejected. No additional contract time will be permitted due to partial, incomplete, or inadequate submittals. 

Do not deviate from the approved erection plan without the written permission of the Engineer.

Maintain responsibility for the safety of the method or equipment and complete the work according to the Contract Documents. 

5.
Assembling Steel. Accurately assemble the parts as shown on the Plans and follow match-marks. Handle the material carefully to avoid bending, breaking, or otherwise damaging the parts. Do not hammer if doing so will injure or distort the members. Clean bearing surfaces and surfaces to be in permanent contact before assembling the members. 

6.
Attachment of Formwork. When approved, use 1-inch maximum diameter holes in steel girder webs for attaching formwork. Place holes 6 inches minimum clear distance from all horizontal or vertical welds and space them at least 4 feet center to center. Drill or subpunch and ream holes. They may be left open.

Include in the request enough detail of the formwork for determining the stresses that will be imposed on the girder.

504-3.03 PAINTING.

1.
Preparing Metal Surfaces for Painting. Prepare metal surfaces according to Specification SSPC-SP 10, Near White Blast Cleaning to a profile depth of 1 to 3 mils. Use a profile comparator to ensure minimum profile depth. Do not reuse sand or flint abrasives.

Clean grit or shot of contamination before reusing it. Blow dust and grit from the surface with clean dry air. Remove weld spatter and round sharp edges to a smooth curve. To remove contamination, jet wash or scrub with a stiff brush and clear water or brush blast. Remove light rust with a steel brush or mechanical tool.

2.
Schedule of Paint Coats for Metals. Unless otherwise specified, if structural steel will be exposed to weathering, shop-paint it at least 3 coats: prime coat, intermediate coat, and finish coat.

3.
Painting Metal Surfaces. 

a.
Time of Application. Apply 1 or more applications of prime coat. Apply the initial application within 4 hours after blast cleaning. Allow at least 30 minutes of drying time between primer applications. Before painting and after preparing the surface, remove any oil, grease, soil, dust, or foreign matter on the surface. If rusting occurs after the surface is prepared, clean the surface again.

Avoid contaminating cleaned surfaces with salts, acids, alkali, or other corrosive chemicals before applying the prime coat and between applications of the remaining coats of paint. Remove any contamination from the surface.

b.
Storage of Paint and Thinner. Store paint and thinner in a separate building or in a room that is well ventilated and free from excessive heat, sparks, flame, or direct sun rays. Keep paints susceptible to damage from freezing in a heated storage space when necessary.

Leave paint containers unopened until required for use. Use open containers first. Seal left-over, partial containers.

Do not use paint that has begun to polymerize, solidify, gel, or deteriorate. 

c.
Mixing and Thinning. Mix paint thoroughly before use and agitate often during application.

Do not transfer paint mixed in the original container until all settled pigment is incorporated into the vehicle. Pouring off part of the vehicle temporarily to simplify mixing, is permitted.

Mix by mechanical methods, except use hand mixing for containers up to 5 gallons.

Do not use an air stream bubbling under the paint surface to mix paint or keep it in suspension. Remove and discard any skin that has formed in the container. Do not use the paint if the skin exceeds 2% of the paint volume.

When mixing paint, break up all lumps, completely disperse settled pigment, and create a uniform composition. If mixing by hand, pour off most of the vehicle into a clean container.

Lift the pigment in the paint from the bottom of the container using a broad, flat paddle. Break up lumps and thoroughly mix the pigment with the vehicle. Return the poured-off vehicle to the paint by simultaneously stirring or pouring repeatedly from one container to another until the composition is uniform. Inspect the bottom of the container for unmixed pigment.

Wet tinting pastes or colors with a small amount of thinner, vehicle, or paint and thoroughly mix them. Add the thinned mixture to the large container of paint and mix until the color is uniform.

If paint does not have a limited pot life, or does not deteriorate on standing, mix it at any time before use. However, if it has settled, remix it immediately before use. Do not keep paint in spray pots, painters' buckets, etc., overnight. Gather it into a container and remix it before use.

When the engineer deems it necessary to obtain satisfactory application, add paint thinner according to the manufacturer's instructions.

d.
Application of Paint. Use the oldest of each kind of paint first. Apply paint by spraying. Use brushes, daubers, or sheepskins when no other method can properly apply paint in difficult access areas. Use dipping, roller coating, or flow coating only when authorized.

Blast clean all areas with mudcracking in the zinc-rich primer and then paint them with primer to the specified thickness.

After applying the prime coat, apply the intermediate and finish coats to exposed surfaces according to the manufacturer's recommendations.

Apply the intermediate coat in 2 applications. Apply the first application as a mist coat. Apply the second application after the mist coat has dried to a set-to-touch condition. 

Apply the finish coat in 1 application.

Apply paint within the environmental limitations specified by the coating manufacturer. Do not apply paint when the temperature of the steel surface is less than 40 °F or more than 125 °F.

Do not apply paint in fog or mist, when it is raining or snowing, or when the relative humidity exceeds the manufacturer’s recommendations. Do not apply paint to wet or damp surfaces. Do not apply paint on frosted or ice-coated surfaces.

With approval, apply paint in damp or cold weather, and only under the following conditions. Paint the steel under cover and protect and shelter it, or heat the surrounding air and the steel to a satisfactory temperature. Meet the above temperature and humidity conditions. Keep the steel under cover or protected until it is dry or until weather conditions permit its exposure.

Allow to dry any applied paint exposed to freezing, excess humidity, rain, snow, or condensation. Then, remove damaged areas of paint, prepare the surface again, and repaint it with the same kind as the undamaged areas.

Stripe paint before applying each coat of paint. Spot paint edges, corners, crevices, rivets, bolts, welds, and sharp edges before applying the full coat of paint on the steel. Extend striping for at least 1 inch from the edge. Let this stripe coat dry before applying the full coat, if possible. Otherwise, set-to-touch the stripe coat before applying the full coat. However, do not permit the stripe coat to dry long enough to allow the unprimed steel to rust.

Apply each coat of paint as a continuous film of uniform thickness, free of pores. Repaint any thin spots or areas missed in the application. Allow them to dry before applying the next coat.

Wait until each coat of paint is in the proper state of cure or dryness before applying the next coat.

Ensure a minimum dry film thickness of 3 mils and a maximum dry film thickness of 5 mils for each coat of paint. The dry film thickness of the paint will be measured in place with a calibrated magnetic film thickness gauge. If any coat of paint is thinner than specified, obtain the minimum dry film thickness by applying additional coats of paint.

A Tooke gauge may be used to perform destructive testing of each coat’s dry film thickness. Repair damaged areas.

e.
Brush Application. Brush paint areas inaccessible to a spray gun. Work paint into crevices and corners. Paint surfaces not accessible to brushes using daubers or sheepskins. Brush out runs or sags. Leave a minimum of brush marks in the applied paint.

f.
Spray Application of Paint. To apply paint by spraying, use equipment capable of properly atomizing the paint to be applied. Use equipment with pressure regulators and gauges and use air caps, nozzles, and needles recommended by the equipment manufacturer for the material being sprayed. Keep the equipment in satisfactory condition to permit proper paint application. In closed or recirculating paint spray systems, where gas is used under pressure over the liquid, use an inert gas, such as nitrogen.

Provide adequately sized traps or separators to remove oil and water from the compressed air. Drain them periodically during operations. Ensure that the air from the spray gun impinging against the surface shows no water or oil.

Keep paint ingredients properly mixed in the spray pots or containers while applying the paint. Use either continuous mechanical agitation or frequent intermittent agitation.

Adjust the pressure on the material in the pot and adjust the air pressure at the gun for optimum spraying effectiveness. Adjust the pressure on the material in the pot when changing the elevation of the gun above the pot. Keep the atomizing air pressure at the gun high enough to atomize the paint properly but not so high as to cause the paint to fog or the solvent to evaporate, or to cause loss by overspray.

Keep spray equipment clean to avoid depositing dirt, dried paint, and other foreign materials in the paint film. Remove any solvents left in the equipment before applying paint to the surface.

Apply paint in a uniform layer, overlapping at the edge of the spray pattern. During application, hold the gun perpendicular to the surface and at a distance that will deposit a wet layer of paint on the surface. Release the gun’s trigger at the end of each stroke.

Apply coats free of runs, sags, and dry spray.

g.
Shop Painting. Perform shop painting after fabrication and before the surface is damaged from weather or other exposure.

Do not paint shop contact surfaces. Paint surfaces to be in contact after field erection.

Apply only a mist coat (0.5 to 0.8 mil dry film thickness) of inorganic zinc-rich primer, meeting SSPC Paint Specification No. 30, Weld-Through Inorganic Zinc Primer, Class 5, on the following surfaces:

1.
High strength bolted connection contact surfaces

2.
Top flange steel surfaces

3.
Areas within 2 inches from the edges to be welded

4.
Areas where the full 3 coats of paint will interfere with field assembly

Apply the full paint coats specified to steel surfaces that will contact wood.

Remove anti-weld spatter coatings before painting. 

Before abrasive blasting, grind smooth all metal defects, fins, slivers, burrs, weld spatter, and sharp edges from shearing or similar operations, including flame hardened edges from cutting or burning. Grind flame hardened edges to a 1/16 inch minimum radius. Repair defects that become evident after abrasive blasting or prime coat application. Retexture the surface to match the blasted profile.

Copy erection marks and weight marks on areas that have been previously painted with the shop coat.

h.
Field Painting. If steel surfaces have not received the full paint coats, paint them as soon as possible after erection.

Touch up metal that has been shop coated with the same type of paint as the shop coat. Touch up by cleaning and painting field connections, welds, bolts and all damaged or defective paint and rusted areas.

If concreting or other operations damage any paint, clean the surface and repaint it. Remove concrete spatter and drippings before applying paint.

Protect wet paint against damage from dust or other detrimental foreign matter.

i.
Drying of Painted Metal. Allow the paint to dry before recoating or exposing it. Do not add a dryer to paint on the job unless the paint specification calls for one. Do not immerse painted metal until the paint has dried. Protect paint from rain, condensation, contamination, snow, and freezing until dry.

j.
Handling of Painted Steel. Do not handle painted steel until the paint has dried except for turning it for painting or stacking it for drying. Minimize damage to paint films from stacking steel members.

Remove paint that is damaged during handling and touch it up with the same number of coats and kinds of paint previously applied.

Wait until painted steel is dry before loading it for shipment.

Repair damaged galvanized coating per AASHTO M 36, Section 11. Use inorganic zinc rich primer meeting Subsection 708-2.01.

k.
System Durability and Certification. Have the coating manufacturer review the project and the proposed service environment and issue you written recommendations and instructions to properly prepare the surface, apply the coating, and achieve maximum durability on this project.

Certify to the Department that the system was applied according to the manufacturer’s recommendations and instructions. Enclose a copy of the recommendations and instructions with the certificate.

504-3.04 CLEANUP. Upon completion and before final acceptance of the structure, remove falsework and falsework piling down to 2 feet below the finished ground line.

504-4.01 METHOD OF MEASUREMENT. Section 109 and as follows:

Structural steel measured by weight, will include castings, forgings, alloy steels, steel plates, high-strength bolts and nuts, anchor bolts and nuts, stud shear connectors, shoes, rockers, rollers, pins and nuts, expansion dams, roadway drains and scuppers, weld metal, and structural shapes for expansion joints and pier protection.

The weight of the metal in the completed structure will be computed, based on the following: 

1.
Unit Weights, pounds per cubic foot: 

Aluminum, cast or rolled
173

Bronze or copper alloy
536

Copper sheet
558

Iron, cast
445

Iron, malleable
470

Lead, sheet
707

Steel, cast or rolled, including alloy, 

copper bearing, and stainless
490

Zinc
450

2.
Shapes, Plates, Railing and Flooring. By their nominal weights and dimensions as shown on the contract drawings, deducting for copes, cuts and open holes, exclusive of bolt holes. The weights of plates more than 36 inches wide will include an estimated overrun computed as one-half the “permissible variation in thickness and weight” as tabulated in ASTM A 6.

The weight of railing will be included as structural steel unless the bid schedule contains a pay item for bridge railing under Section 507.

The weight of steel grid flooring will be computed separately.

3.
Castings. From the dimensions shown on the Plans, deducting for open holes. To this weight will be added 5% for fillets and overruns. Scale weights may be used for castings of small complex parts, since it would be difficult to compute their weight accurately.

4.
Welds. From the following for shop and fillet welds:

Size of weld (inches)
Pounds per linear foot
1/4
0.20

5/16
0.25

3/8
0.35

1/2
0.55

5/8
0.80

3/4
1.10

7/8
1.50

1
2.00

The weight of other welds will be computed on the basis of the theoretical volume from dimensions of the welds, adding 50% to the weight to allow for overrun.

5.
High-Strength Bolts. From the following for bolt heads and nuts for high-strength bolts: 

Bolt Diameter (inches)
Pounds per 100 Heads or Nuts

5/8
15


3/4
25


7/8
37


1
50


1-1/8
75


1-1/4
100

6.
Excluded Items. The weight of the following will not be measured: erection bolts, shop and field paint, galvanizing; boxes, crates, and other containers used for shipping; together with sills, struts, and rods used for supporting members during transportation; and bridge hardware connectors used for joining timber members.

504-5.01 BASIS OF PAYMENT. If no pay item is included in the bid schedule for structural steel, the quantities of metal drains, scuppers, conduits, ducts and structural shapes for expansion joints and pier protection measured as provided above, will be paid for as reinforcing steel under Section 503.

No additional payment will be made for increases in structural steel quantities due to your erection method.

Structural steel for precast or prestressed concrete bridges is subsidiary.

Payment will be made under: 
Pay Item No.
Pay Item
Pay Unit
504(1) 
Structural Steel
Lump Sum
504(2) 
Structural Steel
Pound

Remove Section 505 and replace with the following:

SECTION 505

PILING

505-1.01 DESCRIPTION. Furnish and drive piles, and assist in pile testing.

505-1.02 DEFINITIONS.

CUT-OFF. The cut off end of a pile, or cutting a pile end at the finish elevation.

DRIVECAP. A pile driver component that is used to transmit impact forces from the hammer ram to the pile top. The drivecap includes the anvil or striker plate, hammer cushion (capblock), helmet, and pile cushion, if used. (Also termed the driving head).

DRIVING RESISTANCE. The required axial resistance, in units of force, to be achieved during pile driving.

ESTIMATED PILE TIP ELEVATION. The elevation at which the Department expects the driving resistance to be achieved.

FRESH HEADING. Cutting the end of a pile perpendicular to the long axis to remove damage, and to obtain a proper driving or splicing surface. 

FOLLOWER. A pile driving aid placed between the helmet and the pile top when the pile head is below the reach of the hammer.

HAMMER CUSHION. A disk of material placed on top of the helmet but below the anvil or striker plate to relieve impact shock and provide protection for the hammer and pile.

HAMMER ENERGY:

MAXIMUM RATED HAMMER ENERGY. The theoretical maximum amount of gross energy that a pile driving hammer can generate.

TRANSFERRED HAMMER ENERGY. The amount of energy transferred to the pile for a given blow accounting for friction energy during the ram down stroke, energy retained in the ram and drivecap during rebound, and other impact losses.

HELMET. A pile driver component that fits closely on top of the pile to ensure the impact force is transmitted uniformly across the top of the pile and concentric with the axis of the pile. 

LEADS. Pile driver components used to maintain pile and hammer alignment during driving, and on which the pile hammer may travel. Types of leads include :

FIXED LEADS. Pile driving leads that are attached at the top of the boom by a pivot and to the crane at the bottom with a brace. The pile is held at the top by the helmet and is guided at the bottom by the pile gate.

SEMI-FIXED LEADS. Pile driving leads that are attached at the top of the boom by a pivot and supported by the lead line. The lead can slide axially along the pivoted boom point and may be fitted with an extendable brace at the bottom of the leads.

SWINGING LEADS. Pile driving leads that are suspended from the boom by the cable and are not attached to the crane at the bottom with a brace. (Also known as offshore leads)

MINIMUM PENETRATION. The minimum length of pile below the footing or finished ground elevation to which the pile must be driven.

OBSTRUCTION. An unanticipated object projecting within the path of the pile that causes pile refusal or impedes the pile's advance within required tolerances.

PILE GATE. A device at the base of the leads that is closed around the pile to maintain alignment.

REFUSAL. Refusal occurs when the hammer requires 15 or more blows to move the pile one inch, and the hammer is operating near the maximum allowable compressive driving stress (within 80-90% of the specified pile yield stress). 

SUBSTRUCTURE UNIT. A unit of the substructure such as an abutment or pier that transmits loads directly from the superstructure to the ground.

TEST PILE. A pile that has a high-strain dynamic test performed on it.

TEMPLATE. A structure affixed to the ground used to maintain proper pile alignment during driving.

WAVE EQUATION ANALYSIS. A numerical method of analysis for the behavior of driven piles that predicts the pile capacity versus blow count relationship (bearing graph) and pile driving stress. Wave equation analysis is performed using the wave equation analysis program (WEAP) with a version dated 2005 or later.

505-2.01 MATERIALS. Use materials that conform to the following: 

Structural Steel Piles
Section 715

Sand
Subsection 703-2.12

505-2.02 PILES. Furnish piles sufficient in length to obtain the driving resistance and to extend to the estimated pile tip elevation specified in the Contract documents. Furnish full-length piles where practical. Where splices are required, follow the provisions of Subsection 505-3.04. Furnish additional pile length to provide for fresh heading and to suit the method of installation. Use metal shoes or reinforced tips as required. Store and handle piles in a manner that protects them from damage.

1.
Steel Piles. Furnish H-pile sections, pipe piles, sheet piles or other structural steel sections described in the Contract. 

Do not furnish spirally welded pipe piles. 

The Engineer will reject steel piles that exceed the camber and sweep permitted by allowable mill tolerance. 

Hot-dip galvanize steel piles a minimum thickness of 4 mils from the top to a distance not less than 10 feet below the finished ground line according to Subsection 716-2.07. Steel piles and pile shells that do not protrude above the final ground line do not require galvanizing. 

2.
Steel Sheet Piles.  Hot-dip galvanize steel sheet piles according to Subsection 716-2.07.

CONSTRUCTION REQUIREMENTS

505-3.01 PILE DRIVING EQUIPMENT. 

1.
Pile Driving System. Use impact hammers to drive piles and to determine resistance during pile driving. Vibratory hammers may be used to drive piles, except vibratory hammers may be used only for initial placement of test piles up to a penetration of 15 feet. If a vibratory hammer is used, use an impact hammer to determine pile resistance by driving the pile an additional penetration of at least 5 feet. Use pile driver leads that allow the hammer to move freely. Do not use followers to drive piles. 

Fit the pile driving hammer with a cast-steel driving head (or similar device) that is recommended in the hammer manufacturer’s guidelines, is compatible with the pile, and aligns concentrically and fits closely with the top of the pile. 

If the pile driving hammer is fitted with a hammer cushion, use a cushion that satisfies the recommendation in the hammer manufacturer’s guidelines, is appropriate to prevent damage to the hammer or pile, and ensures uniform driving performance. If not new, ensure the hammer cushion is at least 75 percent of the manufactured thickness. Replace driving hammer cushions with a reduction in cushion thickness exceeding 25 percent of the manufactured thickness. Do not use wood, wire rope, or asbestos hammer cushions.

For piles that will not be exposed in the completed work, use fixed leads, a ground template, or other means to ensure proper placement and alignment of piles. 

For piles that will be exposed in the completed work, use fixed leads, a two-tiered template that laterally supports the pile within 5 feet of the finished ground or water elevation and within 5 feet of the cut-off elevation, or other means to ensure proper placement and alignment of piles. 

To ensure rigid lateral support to the pile during driving when using fixed leads, hold the leads in position at the top and bottom by using guys, steel braces, or other means of restraint that provide sufficient lateral support to prevent movement of the pile. Do not use semi-fixed leads or swinging leads without other means of providing sufficient lateral support to prevent movement of the pile. Wooden templates are not permitted.

Use only equipment included in the approved pile driving plan. The Engineer will inspect the pile driving equipment for conformance with the approved pile driving plan after it has been mobilized to the site and prior to beginning pile driving operations. Remove and replace pile driving equipment found out of conformance with the approved pile driving plan at no extra cost to the Department and with no adjustment to contract time.

2.
Wave Equation Analysis. Perform a wave equation analysis for all pile driving systems used to drive piling according to the requirements of this subsection and the user’s manual for the program. Verify that the pile driving system proposed does not produce stresses greater than 90 percent of the yield stress.  Also verify that the rate of pile penetration is 100-blows per foot or less at the Driving Resistance and Estimated Pile Tip Elevation specified in the Contract.

TABLE 505-1

HAMMER EFFICIENCIES USED IN HAMMER APPROVAL

	Hammer Type
	For Analysis of Driving Resistance
	For Analysis of Driving Stresses

	Single acting diesel hammers
	0.72
	0.84

	Closed-ended diesel hammers 
	0.72
	0.84

	Single acting air/steam hammers 
	0.60
	0.70

	Double acting air/steam hammers 
	0.45
	0.53

	Hydraulic hammers or other external combustion hammers having ram velocity monitors that may be used to assign an equivalent stroke.
	0.85
	1.00


Unless otherwise specified in the Contract, or directed by the Engineer, use the following default values and the applicable values from Table 1 as input to the wave equation analysis program: 

Output option (IOUT)
0

Factor of safety applied to (Rult)
1.0

Type of damping
Smith

Residual stress option
No

3.
Pile Driving Plan. No less than 30 days prior to the anticipated start of pile driving, submit for approval the details of each proposed pile driving system. Include in the pile driving plan:

a.
A completed Pile Driving Equipment Data form (Form 25D-098).

b.
Manufacturer’s catalog cuts, specifications, manuals, guidelines, and technical bulletins for all pile driving equipment to be used. 

c.
A description of the techniques to be used for ensuring proper placement and alignment of the piles, obtaining the driving resistance, and advancing the piles to the estimated pile tip elevation.

d.
Alternate methods of pile installation in the event obstructions are encountered.

e.
A wave equation analysis for each pile driving system.

The Engineer will base approval of the pile driving plan on a wave equation analysis of the hammer-pile-soil system, performed by the Department, and the requirements in this Subsection. The Department will perform the wave equation analysis using the computer program “GRLWEAP” and GRLWEAP industry standard hammer input data. 

Approval by the Engineer of the pile driving plan will not relieve the Contractor of responsibility for piles damaged during pile driving operations. Do not mobilize pile driving equipment to the site without an approved pile driving plan. 

Submit all revisions to the approved pile driving plan to the Engineer for approval. For all pile driving equipment not previously identified in the pile driving plan, include in the submittal all of the information required above for the pile driving plan. Explain to the Engineer, in writing, which portions of the approved pile driving plan will be superseded by the revision and which portions remain unchanged. Allow at least 5 days for the Engineer’s approval of pile driving plan revisions.

505-3.02 PILE TESTING AND PILE DRIVING CRITERIA. The Engineer will use one or more of the following to set criteria to monitor pile driving performance and the resistance of the pile during driving. The Engineer may also perform pile testing to confirm hammer-system efficiency, pile driving stresses and pile integrity. Attend a meeting with the Engineer at least 14 days prior to the beginning of pile driving operations to evaluate and discuss the test pile program. Give the Engineer 7 days advance notice before driving each test pile.

1.
Wave Equation Analysis. The Engineer will provide pile driving criteria based on the wave equation analysis that was performed by the Department. The wave equation analysis computer program to be used will be GRLWEAP 2010, using the GRLWEAP industry standard hammer input data.

2.
High-Strain Dynamic Testing. The Engineer will perform high-strain dynamic testing at the first pile driven at each substructure unit designated for pile testing or as determined by the Engineer. The Engineer will perform the high-strain dynamic testing in accordance with ASTM D 4945. Piles tested using high-strain dynamic testing may be incorporated into the work.

Do not drive any production piles at the substructure unit until the test pile has been driven to the driving resistance and minimum penetration specified in the Contract documents. The Engineer will require 4 hours at each test pile to set up and install the test equipment. The Engineer will attach testing instruments near the top of the test pile through drilled and threaded holes. The Department will furnish the testing equipment and labor necessary to mount the testing instruments to the pile. Provide a reasonable and safe means of access to the top of the test pile after the pile is placed in the leads. Furnish electrical power (a 115 volt, 55-60 cycle AC outlet, 10 amp minimum) for the Engineer’s use during the installation and operation of the testing instruments.

Drive each test pile to the driving resistance and minimum penetration specified in the Contract documents. The Engineer will record driving data for the test pile. If an obstruction is encountered during driving of the test pile, testing will stop on that pile and the next pile driven at the substructure unit will be designated as a test pile.

If the test results do not conclude the driving resistance has been obtained, the Engineer may direct suspension of pile driving operations for up to 72 hours and then require restriking the pile with the Engineer present to record driving data. Perform the restrike with a warmed-up hammer with the energy or fuel setting adjusted to the position indicated in the approved pile driving plan. Strike the test pile with 60 consecutive blows or until the pile penetrates an additional 3 inches, whichever comes first. The Engineer may terminate the re-strike after 25 blows if pile penetration is less than 1 inch.

If the results from the high-strain dynamic testing are acceptable to the Engineer, drive the remaining piles.  At the substructure unit using criteria set by the Engineer and based on the results of the high-strain dynamic testing.  The Engineer will provide new driving criteria within 1 day of the completion of high-strain dynamic testing that confirms the driving resistance of a test pile.

Account for the entire allotted equipment installation time and restrike suspension time required by the Engineer in the progress schedule submitted under Subsection 108-1.03 or Section 646, as applicable. Suspension of pile driving operations at a testing location to allow for testing instrument installation or a re-strike of a test pile is not a suspension of work per Subsection 108-1.06 and additional contract time will not be allowed.

505-3.03 DRIVING PILES. Drive all piles to the driving resistance and minimum penetration specified in the Contract documents using the pile driving criteria provided by the Engineer. Use the same pile driving system used to set pile driving criteria to drive all piles. Install piles in groups starting from the center of the group and proceed outward in either direction. When driving resistance is not specified on the Plans, drive to the specified pile tip elevation.
If the pile is driven to the estimated pile tip elevation and does not achieve the driving resistance, continue driving the pile to a penetration established by the written direction of the Engineer 

1.
Driving Through New Embankment. When driving piles through new embankment and the depth of the embankment at the pile location is in excess of 5 feet, drive the pile in a hole made through the embankment. Make the hole diameter 6 inches greater than the pile. After driving the pile, fill the annular space around the pile with sand. 

2.
Placement and Alignment. Ensure proper placement and alignment of the piles. The Engineer will reject piles that are bent or otherwise damaged by forcing the pile into the leads or template. 

Drive piles within a vertical tolerance not to exceed 1/4 inch per foot. Limit the rotation of steel piles about their longitudinal axis to 15 degrees from the plan position. In addition, position piles to the following tolerances:

a.
Abutments. Position the piles at the bottom of an abutment within 3 inches of the position specified in the Contract documents. Do not vary the distance between any two piles more than 3 inches from that specified in the Contract documents, and keep the clear distance from the edge of pile to the edge of footing to at least 9 inches.

b.
Pier Footings. Position the piles at the bottom of a footing within 6 inches of the position specified in the Contract documents. Do not vary the distance between any 2 piles more than 6 inches from that specified in the Contract documents, and keep the clear distance from the edge of pile to the edge of footing to at least 9 inches. 

c.
Exposed Pile Piers. Position the piles within 2 inches of the position specified in the Contract documents at cut-off elevation and within 3 inches of the position specified in the Contract documents at the original ground line elevation. 
d.
Piles for Wall Foundations. Position the piles within 2 inches of the position specified in the Contract documents at cut-off elevation and original ground line elevation. Limit the rotation of the piles about their longitudinal axis so that panels on either side of the pile have a minimum of 3 inches of bearing and are secured between the pile flanges.  Do not vary the distance between any two adjacent piles more than 3 inches from that specified in the Contract documents.

3.
Protection of New Concrete. When driving a pile near concrete placed within 28 days, ensure the distance between the pile being driven and the nearest edge of concrete is not less than the distance determined by the following formula: 

[image: image10.png]



Where:
D = Distance in feet

E = Maximum rated hammer energy in foot-pounds

C = Vibration coefficient shown in Table 505-2 based on the number of calendar days after concrete placement

4.
Obstructions. Use alternate methods to drive through or remove obstructions. Obtain written approval from the Engineer before employing any alternative methods of pile advancement. 

After exhausting all practicable means to obtain the minimum penetration, but without success, the Engineer will evaluate the structural adequacy of the bridge at a lesser penetration. This review will be based on the resistance of the pile during driving. If the Engineer finds the structure to be adequate, the pile will be accepted at the lesser pile penetration.

5.
Concrete Filled Pipe Piles. After driving pile, clean out the pile to the bottom of concrete elevation specified in the Contract documents. If there is a delay between cleanout and placing concrete, verify that the soil level in the pile has not rebounded before placing concrete. 

TABLE 505-2

VIBRATION COEFFICIENT

	Concrete Age

(days)
	Coefficient

	1
	0.34

	2
	0.23

	3
	0.18

	4
	0.15

	5
	0.13

	6
	0.12

	7-9
	0.11

	10-13
	0.10

	14-20
	0.09

	21-28
	0.08


6.
Pre-bore Holes. When specified on the plans, provide a pre-bored socket to the tip elevation shown on the Plans. Do not oversize the pre-bored socket. Backfill pre-bored sockets with controlled low-strength material (CLSM) according to Subsection 205-3.06.  Place CLSM according to Subsection 501-3.05 and so that no air pockets are present in the final product.

505-3.04 SPLICES, EXTENSIONS AND BUILD-UPS. If the length of a steel pile is not sufficient to obtain the estimated pile tip elevation and driving resistance specified in the Contract documents, the pile may be spliced in order to obtain the length required to reach the minimum penetration and driving resistance. Use additions with cross sections identical to the pile cross sections.

Make splices with complete joint penetration welds over the entire cross section. If approved, piles may be spliced using pile cut-offs and short pieces if no piece used is less than 10 feet long.

Meet the welding requirements of Section 504. Align the piles at a splice to meet the dimensional tolerances for the allowable variation in straightness of welded columns in AWS D1.1.

505-3.05 DEFECTIVE PILES. Use a pile driving method which does not damage the pile. Do not manipulate the piles to force them into proper position. Correct damaged or improperly driven piles using a method approved by the Engineer. Drive down all piles pushed up by driving adjacent piles or by any other cause. Approved methods may include one of the following:

1.
Withdraw and replace the pile with a new and, when necessary, longer pile.

2.
Drive a second pile adjacent to the defective pile.

3.
Splice or build up the pile.

4.
Extend a sufficient portion of the footing to properly imbed the pile. 

505-3.06 CUTTING OFF PILES. Cut off the piles at the elevations indicated on the Plans. Ensure that all injured material is removed.

When steel piles are shown embedded in concrete footings or pile caps, cut off piles within -1/2 inch to +3 inches of the plan embedment, but do not interfere with reinforcing steel or other items embedded in concrete. When steel pipe piles are shown cutoff below concrete footings or pile caps, cut off piles within -1/2 inch to +1/2 inch of the plan elevation. In pile bents with steel cap beams, make accurate cut-offs to ensure full bearing between the caps and piles.

505-4.01 METHOD OF MEASUREMENT. Section 109 and as follows:

Furnish Piles. The sum of the lengths of the piles in place in the completed structure, measured along the centerline of piles from the tip of pile to the cut-off elevation.

Drive Piles.  The number of piles driven in place in the completed structure conforming to the contract.

Sheet Piles. The projected area of furnished and driven sheet piles remaining in place in the permanent structure as called for on the Plans, measured in final position.  

Soldier Pile Walls.  The total area measured horizontally from the exterior edge of soldier piles and vertically from pile cut-off elevation to bottom of concrete lagging.

Anchored Walls.  The total projected area of furnished and driven sheet piles and soldier piles with anchor systems.

505-5.01 BASIS OF PAYMENT. 

Furnish Piles. The contract price includes pile materials delivered to the site, pile shoes, reinforced tips and casing. Unused pile lengths removed by cut-offs and fresh heading are subsidiary. The payment amount will be calculated using the quantity of pile indicated on the bid schedule, or the quantity of installed piles, whichever is greater.

Drive Piles. The contract price includes:

1.
All related work required to drive the piles including: pile crew time (including payroll and administrative additives), equipment costs, and other fixed or variable items incurred during pile driving, fresh heading, splicing, restrike, pile cleanout and cutting off.

2.
All related work required to assist the Engineer in performing High Strain Dynamic Testing is subsidiary.

Sheet Piles. Sheet piles used as temporary shoring for excavation, whether removed or left in place at your option with permission of the Engineer, are subsidiary.
Caps, luminaire brackets, and other attachments to sheet pile walls are subsidiary.

Soldier Pile Wall.  The contract price includes:

1. Furnishing the piles and work required to drive the piles including: pile crew time (including payroll and administrative additives), pre-boring, equipment costs, and other fixed or variable items incurred during pile driving, fresh heading, splicing, pile cleanout and cut off.

2. Precast reinforced concrete laggings, structural steel for caps, supports, and other materials required to install the walls.  Excavation, backfill, and geotextile are subsidiary.

3. Additional area of sheet pile used as temporary shoring for excavation, whether removed or left in place with the Engineer’s permission, is subsidiary.

Anchored Wall.   The contract price includes:

1.
Furnishing the piles and work required to drive the piles including: pile crew time (including payroll and administrative additives), equipment costs, and other fixed or variable items incurred during pile driving, fresh heading, splicing, pile cleanout and cut off.

2.
Anchor rods, wales, precast reinforced concrete lagging, reinforced concrete deadman anchors, bearing plates, nuts, and all miscellaneous hardware and structural steel are included in the contract price.  Excavation, backfill, CLSM, and geotextile are subsidiary.

3.
Additional area used as temporary shoring for excavation, whether removed or left in place with the Engineer’s permission, is subsidiary.

Obstruction Removal. Alternate methods of pile advancement through obstructions performed at the direction of the Engineer will be paid according to Subsection 104-1.02.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
505(5A) 
Furnish Structural Steel Piles (HP14x117)
Linear Foot
505(5B) 
Furnish Structural Steel Piles (3’-0”x0.75” Pipe)
Linear Foot
505(6A) 
Drive Structural Steel Piles (HP14x117)
Each
505(6B) 
Drive Structural Steel Piles (3’-0”x0.75” Pipe)
Each
505(9) 
Structural Steel Sheet Piles
Square Foot
505(10) 
Solider Pile Wall
Square Foot
505(11) 
Anchored Wall
Square Foot

SECTION 506

TIMBER STRUCTURES
506-1.01 DESCRIPTION. Add the following:  Construct a noise barrier system, including foundations, to the required grade and alignment as shown on the plans. The noise barrier consists of sound-absorptive panels placed between driven piles.

506-2.01 MATERIALS. Add the following:
Steel
Section 504

Pile
Section 505

Tar Paper
ASTM D-4869

Noise Barrier Cedar Siding:  Use Western Red Cedar, Selected 2 Common Knotty Paneling per WWPA Grading Rule 30.22, Mixed Grain (MG), Nominal Size 1x6, WWPA pattern Shiplap-1/2 lap.  Stain the cedar siding medium red on all sides of each board and both sides of the wall. Enamel the sheet metal flashing brown. Submit color samples to the Engineer. The Engineer will select the color used on the noise barrier.

Noise Barrier Plywood:  Use APA Rated Sheathing, Exterior, C&D veneers, ½” thickness, 32/16 span rating.  Preservative treat with Chromated Copper Arsenate (CCA) to the requirements of use category 3B (UC3B) in accordance with AWPA Standard U1.09 with retention of 0.25 pcf.

Noise Barrier Structural Lumber:
  Use Douglas fir, No.1, Posts and Timbers per WWPA Grading Rules, Fbo = 1.2 ksi, Fvo = 0.17 ksi.  Preservative treat all structural lumber with Ammoniacal Copper Quat (ACQ) to the requirements of use category 3B (UC3B) in accordance with AWPA Standard U1-09 with retention of 0.25 pcf.

Noise Barrier Timber and Siding Fasteners and Connectors:  Use 10d, 12 ga., 0.109” diameter Ring Shanked, type 304 Stainless steel siding nails with patterned head epoxy coated to match siding finish. Use Fasteners Galvanized per ASTM 153 (AASHTO M232).  Use Connectors & Hardware Galvanized per ASTM 123 (AASHTO M111)

Contractor-proposed substitutions of the sound-absorptive panels must meet the following performance criteria:

1. Design. Use only one noise barrier panel system for installation on this project. Design the noise barrier system according to the requirements of the AASHTO LRFD Bridge Design Specifications, Fifth Edition, 2010 with the latest applicable Interim Specifications. Submit complete working drawings and calculations for the selected noise barrier system in accordance with Subsection 105-1.02. Verify the existing locations and ground elevations at the site before preparing the calculations and final working drawings. Provide working drawings that contain all information required for the construction of the system and any required revisions or additions to drainage or other facilities. Provide working drawings and calculations sealed and signed by an Engineer who is licensed as a Civil Engineer in the State of Alaska. Allow the Engineer 3 weeks (21 calendar days) to review the working drawings and calculations.

2. Acoustical Performance. NRC value for solid base panels to be minimum 0.80 NRC on road elevation, 0,65 NRC on residential elevation. If glazing panels are specified, the panels must have an absorptive face on the frame, and be tested to provide a minimum STC value of 25 when tested in accordance with ASTM E90.

3. Sound Reduction. The A-rated noise reflected from all segments of the barrier compared with noise projected directly in front of the barrier shall be reduced 10 dB or greater.

4. Do not vary heights and lengths of noise barrier wall systems from the dimensions of the noise barrier walls shown on the plans. Do not vary post spacings integral with retaining walls.  

5. Submit field test reports prepared by a certified laboratory or registered engineer to the Engineer within 30 days of wall completion to verify that the system meets noise reduction performance when installed in the field.

6. Meet the following material standards:

a. Concrete. Use Class A Concrete for noise barrier panels. 

b. Plastic. Use high-density, high-impact resistant material such as, but not limited to, acrylic, glass fiber, polyethylene, polyvinyl chloride, or polyurethane; with antioxidant additives and UV stabilizers.

506-3.01 CONSTRUCTION REQUIREMENTS. Add the following: Construct the noise barrier to match the top of wall elevations shown on the Plans. Place the noise barrier bottom 3 inches ± 1 inch from ground level. Do not exceed a maximum wall height of 18.5 feet.

Place the panels tight  to the inside of the pile flange on the pathway side or the slower traffic side if a pathway is not present.  

506-4.01 METHOD OF MEASUREMENT. Add the following: Measured per square foot from bottom of timber structure to top of barrier.  

506-5.01 BASIS OF PAYMENT. Add the following: Earthwork is subsidiary.

Pay Item No.
Pay Item
Pay Unit
506(5) 
Noise Barrier on Wall 
Square Foot
506(6) 
Noise Barrier and Foundation
Square Foot
Remove Section 507 and replace with the following:
SECTION 507

BRIDGE BARRIERS AND RAILING
507-1.01 DESCRIPTION. Construct concrete, timber, or steel bridge railing, pedestrian railing, and safety railing as shown on the Plans.  Furnish and install bridge number plates as shown on the Plans.

507-2.01 MATERIALS. Use materials that conform to the following:

Steel Railing
Section 722

Timber Railing
Section 506

Concrete
Section 501

Epoxy-Coated Reinforcing Bars
Subsection 709 

Grout
Section 701

Cable
Use ¼ inch galvanized wire rope with a minimum breaking force of 7,000 pounds.
Bronze
ASTM B98, UNS Alloys C65100 or C65500

507-3.01 CONSTRUCTION REQUIREMENTS. 

1.
General. Construct railing to the line and grade shown on the Plans.  Ensure that the rail does not reflect any unevenness of the bridge structure.  Set rail posts plumb.  Place railing after all falsework is removed and the span is self-supporting.  Do not paint bridge railing.

Furnish and install concrete curbing, associated reinforcing steel, and the approach rail transition bracket for steel bridge railing.

2.
Steel. Erect steel railing in conformance with Subsection 504-3.02, except do not use load indicating washers.  Weld in conformance with Subsection 504-3.01.7.  Complete welding before galvanizing the railing.

3.
Timber. Fabricate and install timber railing according to Section 506.

4.
Concrete. Construct concrete barriers to meet applicable requirements of Sections 501 and 503.  Use Class A concrete with a specified compressive strength of 4000 psi. Apply a rubbed finish to exposed surfaces of concrete.

507-4.01 METHOD OF MEASUREMENT. Section 109. 

507-5.01 BASIS OF PAYMENT. The contract price includes all rail elements, rail posts, brackets, spacers, fastenings and anchors required to attach the railing to the structure; concrete and associated reinforcing steel included or partially contained within the limits of the concrete rail section or within the limits of the concrete curb for the steel bridge rail section; pedestrian rail attached to concrete bridge barrier; cable safety rail attached to soil nail retaining wall, and bridge number plates.

Payment will be made under: 

Pay Item No.
Pay Item
Pay Unit
507(1) 
Steel Bridge Railing 
Linear Foot
507(2) 
Pedestrian Railing
Linear Foot
507(3) 
Thrie Beam Bridge Railing
Linear Foot
507(4) 
Concrete Bridge Barrier
Linear Foot
507(5) 
Timber Bridge Railing
Linear Foot
507(6) 
Cable Safety Railing
Linear Foot

Remove Section 512 and replace with the following:
SECTION 512

FORMS AND FALSEWORK

512-1.01 Description. Design, construct, maintain and remove forms and falsework used to temporarily support structural concrete until the structure is self supporting. 

512-1.02 DEFINITIONS.

FALSEWORK. A temporary structure erected to support the permanent structure, in the process of construction, until the permanent structure becomes self-supporting and capable of supporting other imposed loads.

FORMS. Also know as formwork, are a temporary structure or mold used to retain the plastic concrete in its designated shape while the concrete is hydrating and gaining sufficient strength to maintain its designated shape.

HAUNCH. A deepened portion of a concrete deck defined as the distance between the top of the girder and the bottom of the roadway slab.

512-2.01 MATERIALS. As specified or approved.

design and construction requirements

512-3.01 SUBMITTALS. 

1.
Falsework Plan. When complete details for falsework are not shown on the Plans, prepare and submit a falsework plan, prepared and sealed by a Professional Engineer registered in the State of Alaska.  When the structure is not open to traffic and is not over or adjacent to railroads or roadways, a falsework plan is not required for falsework supporting construction of the following:

a.
Concrete decks

b.
Pier caps

c.
Diaphragms 

Include detailed working drawings, material specifications, and supporting calculations to allow for complete review of the falsework plan.  For manufactured or proprietary falsework components, include the manufacturer's information, technical bulletins, design data, and other necessary information used in the calculations.

Include an independent design check to verify that the design satisfies the Contract requirements. Perform the independent design check by a Professional Engineer registered in the State of Alaska that is unaffiliated with the Professional Engineer responsible for the falsework design.

2.
Falsework Inspection Verification. Prior to placing reinforcing steel or other loads, perform a falsework inspection by the Professional Engineer responsible for the falsework design.  Do not place reinforcing steel or other loads until a written verification, signed by the Professional Engineer responsible for the falsework design, stating that the falsework meets all of the design and construction requirements is provided to the Engineer.

3.
Concrete Deck Haunch Dimensions. Prior to placing falsework, submit the girder elevations, required haunch dimensions, and supporting calculations to the Engineer for review.  Ensure the haunch dimensions meet the requirements of Subsection 512-3.05.

512-3.02 FALSEWORK Design. Design falsework according to the AASHTO Guide Design Specifications for Bridge Temporary Works and these specifications. When the structure is supported by falsework and is open to traffic, also design the falsework for highway loads according to the AASHTO Standard Specifications for Highway Bridges.
1.
Falsework Foundations. Where spread footing type foundations are used, determine the bearing capacity of the soil and include the bearing capacity on the plans. 

2.
Falsework Over Or Adjacent to Roadways. Provide a minimum vertical clearance of 16 feet through falsework, unless otherwise shown on the Plans. Install advance warning devices and vertical clearance signs at falsework openings according to Section 643. Indicate the minimum vertical clearance as 3 inches less than the minimum measurement.

3.
Falsework Over Or Adjacent to Railroads. Design falsework over or adjacent to railroads according to the American Railway Engineering and Maintenance-of-Way Association Manual for Railway Engineering.

512-3.03 Falsework Construction. Construct falsework to conform to the approved falsework plan. Do not begin falsework construction without an approved falsework plan.  Do not modify or alter the structure to accommodate falsework unless otherwise noted or authorized by the Engineer.

Construct pile type foundations according to this specification and Section 505.

When welding falsework, meet the welding requirements of Section 504.

Build camber into the falsework to compensate for falsework deflection and anticipated structure deflection. Camber shown on the Plans or specified by the Engineer is for anticipated structure deflection only.

Do not modify or alter the structure to attach falsework unless otherwise noted or authorized by the Engineer.

512-3.04 Forms. For surfaces that are exposed in the completed work, use plywood forms meeting the requirements of the American Plywood Association (APA) grade High Density Overlaid (HDO) Plyform Class I or other approved material that will produce an equivalent smooth and uniform concrete surface. For other surfaces, use plywood forms meeting the requirements of the American Plywood Association (APA) grade B-B Plyform Class I. Use only form panels in good condition free of defects on surfaces in contact with concrete.

Arrange form panels in symmetrical patterns conforming to the general lines of the structure. Place panels for vertical surfaces with the long dimension horizontal and with horizontal joints level and continuous. For walls with sloping footings that do not abut other walls, placement of panels with the long dimension parallel to the footing is permitted.

Follow the manufacturer’s written recommendations when using form liners.

Increase the thickness of concrete members that receive an architectural finish to maintain the specified minimum cover to reinforcing steel.

Bevel exposed corners and edges with 3/4 inch triangular fillets built into the forms.  

Do not modify or alter the structure to attach forms unless otherwise noted or authorized by the Engineer. Form ties, anchors, and other devices may be cast into the concrete for supporting forms or for lifting precast members. Ensure form ties and anchors can be removed without damaging the concrete surface. Do not use driven devices or anchors coated with materials that will stain the concrete for supporting forms. Construct metal ties or anchorages within the forms to permit their removal to a depth of at least 1 inch from the concrete surface without damage to the concrete. 

Construct concrete forms mortar-tight. Clean the inside surfaces of forms free of dirt, mortar, and debris. When forms are supported by existing concrete, ensure that the forms fit tightly against the hardened concrete and that no mortar can pass through the joint.

Forms may be omitted when the sides of a footing excavation is in rock. If the excavation is larger than the plan dimensions, any additional concrete placed will be at the Contractor’s expense.

Coat forms to be removed with form release agent prior to use. Use a commercial quality product designed specifically to readily release forms and does not discolor the concrete surfaces. 

512-3.05 FORMS AND FALSEWORK FOR CONCRETE DECKS. Use forms and falsework that span between adjacent girders without altering or damaging the supporting girders. Hangers may be cast into the concrete for supporting deck falsework. Do not use driven devices or materials that will stain the concrete to support the falsework. Construct hangers to permit their removal to a depth of at least 1 inch from the concrete surface without damage to the concrete.

Adjust the falsework haunch dimensions to accommodate the actual camber and elevation of the installed girders. Measure the installed girder elevations along the centerline of the girders at locations shown on the Plans after erection but before installing falsework, forms, reinforcing steel, or applying other loads. Determine the required haunch dimensions accounting for the variations in the girder elevations.

For prestressed concrete girders, the girder elevations shown in the Plans are based on estimated girder deflections assuming a time lapse of 40 and 120 days after release of the prestressing strands. The girder elevations shown in the Plans are intended to advise the Contractor as to the expected range of girder deflection at the time of deck forming.

1.
Forms. Do not use permanent forms including metal, wood, or precast concrete for concrete deck construction, unless otherwise noted. Provide concrete deck forms meeting the following requirements:

a.
Maintain the deck thickness despite irregularities in and between the girders.

b.
Accommodate haunch variation along the length and between the girders.

2.
Haunches. Limit haunch dimensions to meet the following requirements:

a.
1/2 inch maximum embedment of the top flange into the deck measured at the edge of the flange

b.
2-1/2 inch minimum clearance between the top of deck and shear stud or shear stirrup

c.
2 inch minimum penetration of shear stud or shear stirrup into the deck

d.
4 inch maximum haunch measured at the centerline of the girder

512-3.06 Removal of Forms and Falsework. Remove forms and falsework without damaging the concrete member.
Forms may be removed after the concrete has cured for at least 24 hours and has a compressive strength of at least 1400 psi as determined from informational field test cylinders cured on the site under temperature and moisture conditions similar to the concrete in the structure. Protect exposed concrete surfaces from damage. Do not let the concrete surface become dry if the forms are removed during the curing period.

Table 512-1

FALSEWORK Release Criteria

	Structural Element
	Percent of Specified 28-Day Strength

 (f ’c), min.
	Curing Days, min.

	(a) Concrete decks
	70
	10

	(b) Simple span girders, slab bridges, cross beams, pier caps, struts, and top slabs of concrete box culverts
	80
	14

	(c) Box girders
	90
	21

	(d) Continuous span girders
	90
	21

	(e) Other elements 
	80
	14


Falsework may be removed after the concrete has a compressive strength, determined from informational field test cylinders cured on the site under temperature and moisture conditions similar to the concrete in the structure, as specified in Table 512-1.  If informational field test cylinders are not available, meet the minimum number of curing days specified in Table 512-1.

Do not release falsework for cast-in-place post-tensioned portions of structures until after the prestressing steel has been tensioned.

512-3.07 CLEANUP. Upon completion of the structure and before final acceptance, leave the structure and entire site in a clean and orderly condition. Remove temporary structures, equipment, unused materials, debris, forms, and falsework. Remove falsework piling in their entirety, unless noted otherwise. 

512-4.01 METHOD OF MEASUREMENT. Forms and Falsework will not be measured for payment.  

512-5.01 BASIS OF PAYMENT. When either Item 512(1) Forms or 512(2) Falsework, does not appear in the bid schedule, the work required for that item is subsidiary to the structure.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
512(1) 
Forms
Lump Sum

512(2) 
Falsework
Lump Sum

Add the following Section:
SECTION 514

CONCRETE SURFACE TREATMENTS

514‑1.01  DESCRIPTION.  This work consists of providing anti-graffiti protection on exposed faces of precast and cast‑in‑place concrete.  Apply anti-graffiti protection to exposed faces of abutments and wingwalls of the Campbell Creek bridges and on exposed faces of soil nail walls beneath the Tudor Road Bridge.  Apply anti-graffiti protection to the concrete lagging of wall B2, north of Campbell Creek and adjacent Becharof Street.  
514‑2.01  MATERIALS.  

Anti-graffiti Protection. Use a two-step graffiti protection system designed specifically for this application.  Use a system that consists of a single component clear acrylic base coat covered by a clear urethane finish coat.  This material is not a sealer or vapor barrier and no appreciable discoloration is allowed.

514-3.01  ANTI-GRAFFITI PROTECTION.  Let all concrete surfaces set at least 28 days before applying coatings.  Apply the base coat with a roller or sprayer in accordance with the manufacturer’s recommendations.  Apply two coats of the finish coat after the base coat has cured for 72 hours.  Apply appropriate masking as required. Exposed faces of wall extend 1 foot below finished grade.  

514‑4.01  METHOD OF MEASUREMENT. 

Graffiti Protection will not be measured for payment.
514‑5.01 BASIS OF PAYMENT.  

Labor, equipment and materials required to install the anti-graffiti protection is subsidiary.

Add the following Section:
SECTION 516

EXPANSION JOINTS AND BEARINGS

516-1.01 DESCRIPTION. Furnish and install expansion joints and bearings according to the Plans. 

516-2.01 MATERIALS. Use materials that conform to the following:

Bridge Seals
Subsection 705-2.03

Expanded Polyethylene
Subsection 705-2.06

Structural Steel
Section 716

Elastomeric Bearing Pads
Subsection 720-2.01

Polytetrafluoroethylene (PTFE) Bearings 
Subsection 720-2.03

Water Stops
Section 723 

CONSTRUCTION REQUIREMENTS

516-3.01 EXPANSION JOINTS. Locate and form expansion joints as shown on the Plans. 

1.
Shop Drawings. Provide shop drawings for expansion joints having a total movement of more than 1.75 inches. Submit drawings showing installation procedures and joint assembly details. Install joints only after shop drawings are approved. 

2.
Manufacture and Fabrication.

a.
Open Joints. Place open joints where shown on the Plans. Remove forms without chipping or breaking the corners of the concrete. Do not extend reinforcement across an open joint, unless shown on the Plans. 

b.
Filled Joints. Construct expansion joints with expanded polyethylene joint filler as thick as the width of the joint. 

Cut the joint filler to the same shape and size as the adjoining surfaces. Fix the joint filler against the concrete surfaces in place to keep the joint filler from displacing when concrete is placed.

Immediately after removing the forms, inspect the expansion joints. Remove concrete or mortar that has sealed across the joint. 

c.
Compression Seals. Shape the joint as shown on the Plans. Install the seal according to the manufacturer’s instructions. 

Install the seal in one piece for the full width of the roadway joint. Install the seal immediately after the curing period of the concrete. 

d.
Strip Seals. Use expansion joint strip seals in one piece for the length of the joint. Shape the steel components to conform to the section of the concrete. Ensure that the surface in the finished plane is true and free of warping. When placing the joints, use methods to keep them in correct position during concrete placement that do not affect or modify the structure or joint.

Install the expansion joints according to the manufacturer's recommendations. Adjust the joint opening for the dimensions indicated on the Plans. 

e.
Steel Joints. At the shop, shape the plates, angles, or other structural components to conform to the section of the concrete. Fabricate and paint structural shapes to meet the specifications covering those items. Ensure that the surface in the finished plane is true and free of warping. When placing the joints, use methods to keep them in correct position during concrete placement that do not affect or modify the structure or joint. Meet the joint opening dimension shown on the Plans. 

f.
Modular Seals. Shape the joint as shown on the Plans. Use expansion joint modular seals in one piece for the length of the joint. Ensure that the surface in the finished plane is true and free of warping. When placing the joints, use methods to keep them in correct position during concrete placement that do not affect or modify the structure or joint.

Install the expansion joints according to the manufacturer's recommendations. Adjust the joint opening for the dimensions indicated on the Plans. 

g.
Silicone Expansion Joint Seals.  Prepare concrete surface by sandblasting each face until the surface is roughened and all contaminants are removed.  Ensure all joint faces are sound, clean, dry, and free of frost immediately prior to sealant application.  Install a bond breaking backing material that is configured per the sealant manufacturer’s specifications.  Install the sealant according to the manufacturer’s recommendations. 

3.
Tolerances. Install expansion joints conforming to the following tolerances:

a.
Top Surface Profile: 1/4 to 5/8 inch recessed from the finished roadway profile. 

b.
Surface Irregularities (deviation from a 10-foot straight edge): ±1/8 inch.

c.
Gap Width: ±1/4 inch.

516-3.02 BEARINGS. Install bearing at locations shown on the Plans.

1.
Shop Drawings. Provide shop drawings showing all details of the bearings and of the materials proposed for use. Fabricate bearings only after shop drawings are approved. 

2.
Packaging, Handling, and Storage. Prior to shipment from the point of manufacture, package the bearings in a manner to ensure that each bearing will be protected from damage during shipment, handling, and storage. Store the bearings in an area that provides protection from environmental and physical damage. Prior to installation, clean the bearings of all foreign substances.

3.
Construction and Installation. Set the bearing plates, sole plates and elastomeric bearing pads as shown on the Plans in the exact position with full and even bearing on properly finished bearing seats.

Finish bearing areas or grind them to elevation and parallel to the roadway grade and parallel to the roadway cross slope or crown, unless otherwise shown on the Plans. 

When shown on the plans, place grout that meets Subsection 701-2.03 under masonry plates. Mix and place grout according to the manufacturer’s written recommendations. Clean concrete areas that will contact the grout. Remove loose or foreign matter that would prevent the bond between the mortar and the concrete surfaces.

Tightly pack the grout under the masonry plates to provide full bearing. After placing, cover exposed surfaces of grout pads with a heavy thickness of burlap saturated with water for 3 days. Do not place a load on the grout until the grout has attained a compressive strength of 5000 psi as determined by field specimen.

Locate sole plates to correspond with the temperature during erection. Anchor bearing securely. Adjust the nuts on anchor bolts at the expansion ends of spans to permit the span to move freely. Burr threads sufficiently to prevent removal of nuts.

Apply epoxy adhesive to the bottom surface of the elastomeric bearing pads before placing them. Do not move the pad until the epoxy has cured and full adhesion is achieved. Do not apply epoxy adhesive to elastomeric bearings used in PTFE bearing assemblies.

4.
Tolerances. Install bearings conforming to the following tolerances:

a.
Horizontal Position: ±1/8 inch

b.
Elevation: ±1/8 inch

c.
Grade and cross slope: ±1/16 inch per foot.


516-3.03 WATER STOPS. Furnish water stops in continuous, full-length segments without field splices. Do not field splice water stops. Ensure all spliced performed by the Manufacturer are fully vulcanized. 

Use spacers, supporting wires, or other approved devices to secure the water stop in the position shown on the plans.

Remove and replace water stops that are out of position or shape at no expense to the Department.

516-4.01 METHOD OF MEASUREMENT. Section 109 and the following:

Expansion Joint. The sum of the lengths of joints complete in place, measured along the centerline of the joint.

Bearings. Measured per unit, complete in place.

Water Stops. The sum of the lengths of water stops complete in place, measured along the centerline of the water stop.

516-5.01 BASIS OF PAYMENT. 

Expansion Joint. Payment for Expansion Joint includes all materials and work necessary for furnishing and installing expansion joints. If no pay item is included in the Bid Schedule for expansion joints, payment for expansion joint is subsidiary to the structure.

Bearings. Payment for Bearings includes all materials, testing, and work necessary for furnishing and installing bearings. If no pay item is included in the Bid Schedule for bearings, payment for bearings is subsidiary to the structure.

Water Stops. Payment for Water Stops includes all materials, and work necessary for furnishing and installing water stops. If no pay item is included in the Bid Schedule for water stops, payment for water stops is subsidiary to the structure.

Payment will be made under: 

Pay Item No.
Pay Item
Pay Unit
516(1) 
Expansion Joint (identification)
Linear Foot
516(2) 
Bearings (identification)
Each
516(3) 
Water Stops
Linear Foot

Add the following Section:
SECTION 517

SOIL NAIL WALLS

517-1.01 DESCRIPTION.

This Work consists of constructing soil nail walls. A soil nail system is a structural system used to transfer tensile loads to soil. A soil nail system may also be specified in the Plans as a nail. A soil nail system includes all steel reinforcing bars, anchorage devices, grout, post grouting tubes, coatings, sheathings, and couplers if used.

517-2.01 MATERIALS. Use materials that conform to the following:
Shotcrete







Section 501

Pre-cast concrete fascia panels


Section 501

Bearing Plates, Nuts




Section 504

Weep hole drains





Subsection 511-3.01

Expansion Joints





Section 516

Gutter (Type I or II)





Section 609

Precast traffic barrier




Section 614

Drainage geotextile





Section 631

Prefabricated drainage mat



Section 631

4” Frost Insulation





Section 635

Cement








Section 701

Grout








Subsection 701-2.03

Aggregates







Section 703

Gravel backfill for drains




Subsection 703-2.10

Pipe and perforated pipe



Section 706

Reinforcing Steel





Section 709

Wire Mesh







Section 710

Admixtures







Subsection 711-2.02

Structural Steel






Section 716

Use Frost Insulation with a minimum R-value of 5 per inch of thickness at 25°F (as determined by ASTM C 518).
Use centralizers fabricated from plastic, steel, or material which is nondetrimental to the prestressing steel. Do not use timber.

Use a grout as required by Subsection 701-2.03 with the minimum compressive strength as required by soil nail manufacturer and as approved by engineer.

For soil nails use deformed steel reinforcing bars conforming to AASHTO M 31, Grade 60 minimum. Do not splice the soil nails. Thread the soil nails at the bearing plate end a minimum of six inches. Use continuous spiral deformed ribbing for threading. Alternatively, threads may be cut into the soil nail if the bar size is increased to the next larger size from the size specified in the Plans at no additional cost to the Department.

Fabricate tendon encapsulation, to provide additional corrosion protection, from one of the following:

1.
High density corrugated polyethylene (PE) tubing conforming to the requirements of ASTM D 3350 Class PE335520C or Class PE335400C, ASTM D 1248, and AASHTO M 252 and having a nominal wall thickness of 40 mils.

2.
Corrugated, polyvinyl chloride (PVC) tubing conforming to ASTM D 1784, Class 13464-B, and having a nominal wall thickness of 40 mils.

Center the soil nails within the sheathing with a minimum 0.2-inch grout cover over the soil nail inside the sheath. Construct the encapsulation at the factory under controlled conditions. Do not field construct the encapsulation.

Use epoxy-coated reinforcing steel bars as specified in Section 503 and Section 709.  Bars shall be coated according to AASHTO M 284 with the additional following modifications:

1. 
Steel reinforcing bar acceptable for coating is ASTM A 706.

2. 
The thickness of epoxy coating shall be 10 mils plus or minus 2 mils.

Weld shear studs in accordance with Section 504.

Construct the concrete fascia panels in accordance with Section 501, Class A concrete and the details in the Plans.

CONSTRUCTION REQUIREMENTS

517-3.01 GENERAL.

Soil nailing consists of excavating to the layer limits shown in the Plans, drilling holes at the specified angle into the native material, placing and grouting epoxy-coated and encapsulated steel reinforcing bars (soil nails) in the drilled holes, placing prefabricated drainage material and steel reinforcement, and applying a shotcrete facing over the steel reinforcement. After completing the wall to full height, construct the concrete fascia as shown in the Plans, and in accordance with Subsection 501-3.07.

Install proprietary items used in the soil nailed structure in accordance with the manufacturer’s recommendations. In the event of a conflict between the manufacturer’s recommendations and these Specifications, these Specifications prevail.

517-3.02 QUALIFICATIONS.

Experience is required for  completing at least 5 projects, within the last 5-years, involving construction of retaining walls using soil nails or ground anchors, or for completing the construction of 2 or more projects totaling at least 15,000-square feet of retaining wall with a minimum total of 500 soil nails or ground anchors. Assign an engineer with at least 3-years of experience in the design and construction of permanently anchored or nailed structures to supervise the work. Do not use consultants or manufacturer’s representatives in order to meet the requirements of this section. Drill operators and on-site supervisors shall have a minimum of 1-year experience installing permanent soil nails or ground anchors. 

517-3.03 SUBMITTALS.

Do not begin work on soil nail wall system until the Engineer has approved all of the required submittals. Submit the following information not less than 30-calendar days prior to the start of wall excavation.

1. 
A brief description of each project satisfying the Qualifications requirements with the Owner’s name and current phone number.

2. 
A list of the following personnel assigned to this project and their experience with permanently anchored or nailed structures:

a. 
Supervising Engineer

b. 
Drill Operators

c. 
On-site Supervisor(s) who will be assigned to the project.

3. 
The proposed detailed construction procedure that includes:

a. 
Proposed method(s) of excavation of the soil and/or rock.

b. 
A plan for the removal and control of groundwater encountered during excavation, drilling, and other earth moving activities. Include a list of the equipment used to remove and control groundwater.

c 
Proposed drilling methods and equipment.

d. 
Proposed hole diameter(s).

e. 
Proposed method of soil nail installation.

f. 
Mix design for grout, procedures for placing the grout, and compressive strength of grout.

g. 
Shotcrete mix design with compressive strength test results.

h.
Manufacturer’s certificate of compliance for bearing plates, nuts, steel reinforcing bars, tendon encapsulation tubing, welded shear studs, centralizers and grout admixtures.

i. 
Procedures for placing the shotcrete (include placement in conditions when ground water is encountered).

j. 
Encapsulation system for additional corrosion protection selected for the soil nails and anchorages requiring encapsulation.

4. 
Detailed Working Drawings with details to clearly show the proposed system of jacking support, framing, and bracing to be used during testing.

5.
Calibration data for each load cell, test jack, pressure gauge, stroke counter on the grout pump, and master gauge to be used. The calibration tests shall have been performed by an independent testing Laboratory, and tests shall have been performed within 60-calendar days of the date submitted. Do not commence testing or work until the Engineer has approved the load cell, jack, pressure gage, and master pressure gauge calibrations.

6. 
Certified mill test results and typical stress-strain curves along with samples from each heat, properly marked, for the soil nail steel. The guaranteed ultimate strength, yield strength, elongation, and composition shall be specified.

517-3.04 PRECONSTRUCTION CONFERENCE.

Schedule a soil nail preconstruction conference at least 5-working days prior to beginning any permanent soil nail work at the site to discuss construction procedures, personnel and equipment to be used. Those attending shall include:

1. 
(representing the Contractor) The superintendent, on site supervisors, and all foremen in charge of excavating the soil face, drilling the soil nail hole, placing the soil nail and grout, placing the shotcrete facing, and tensioning and testing the soil nail.

2. 
Representatives selected by the Engineer.

If the Contractor’s key personnel change, or if the Contractor proposes a significant revision of the approved permanent soil nail installation plan, hold an additional conference before any additional permanent soil nail operations are performed.

517-3.05 EARTHWORK.

Establish the ground contour above the wall to its final configuration and slope as shown in the Plans prior to beginning excavation of the soil for the first row of soil nails. All excavation shall conform to Section 203.

Proceed with the excavation from the top down in a horizontal lift sequence with the ground level excavated no more than 2.5-feet below the elevation of the row of nails to be installed in that lift. Do not leave the excavated vertical wall face unshored more than 24-hours for any reason. A lift shall not be excavated until the nail installation and reinforced shotcrete placement for the preceding lift has been completed and accepted. After a lift is excavated, clean the cut surface of all loose materials, mud, rebound, and other foreign matter that could prevent or reduce shotcrete bond.

Cut the ground within a tolerable accuracy such that the required thickness of shotcrete can be placed within plus or minus 2 inches from the defined face of the wall, and over excavation does not damage overlying shotcrete sections by undermining or other causes. 

517-3.06 SOIL NAILING.

Handle the encapsulated soil nails in such a manner to prevent large deflections or distortions during handling. When handling or transporting encapsulated soil nails, provide slings or other equipment necessary to prevent damage to the soil nails and the corrosion protection. The Engineer may reject any encapsulated nail which is damaged during transportation or handling. Damaged or defective encapsulation shall be repaired in accordance with the manufacturer’s recommendations and as approved by the Engineer.

Soil nails shall be handled and sorted in such a manner as to avoid damage or corrosion. Prior to inserting a soil nail in the drilled hole, the Contractor and the Engineer will examine the soil nail for damage. If, in the opinion of the Engineer, the epoxy coating or bar has been damaged, the nail shall be repaired. If, in the opinion of the Engineer, the damage is beyond repair, the soil nail shall be rejected. If, in the opinion of the Engineer, the epoxy coating can be repaired, patch the coating with an Engineer approved patching material.

Drill holes for nails at the locations shown in the Plans plus or minus 6 inches. Locate the drill hole so that the longitudinal axis of the drill hole and the longitudinal axis of the nail are parallel. At the point of entry, install the soil nail shall be installed within plus or minus 3-degrees of the inclination from horizontal shown in the Plans, and the nail shall be within plus or minus 3-degrees of a line drawn perpendicular to the face of the wall unless otherwise shown in the Plans. 

Do not use water or other liquids to flush cuttings during drilling, but air may be used. After drilling, install the nail and fully grout before placing the shotcrete facing. Insert the nail into the drilled hole with centralizers to the desired depth in such a manner as to prevent damage to the drilled hole, sheathing or epoxy during installation. The centralizers must provide a minimum of 0.5 inches of grout cover over the soil nail and must be spaced no further than 8-feet apart. When the soil nail cannot be completely inserted into the drilled hole without difficulty, remove the nail from the drilled hole and clean or redrill the hole to permit insertion. Do not drive or force partially inserted soil nails into the hole. 

Immediately cease drilling and repair of all damages if subsidence or any other detrimental impact of drilling occurs.  Repair in a manner approved by the Engineer at no additional cost to the Department. If caving conditions are encountered, no further drilling will be allowed until the Contractor selects a method to prevent ground movement. Use temporary casing or other methods to control ground movement, as approved by the Engineer. Remove temporary casings for the nail holes as the grout is being placed. 

Where necessary for stability of the excavation face, a sealing layer of shotcrete may be placed before drilling is started, or drilling and grouting of nails through a stabilizing berm of native soil at the face of the excavation is permissible. Extend the stabilizing berm horizontally from the soil face and from the face of the shotcrete a minimum distance of 1-foot, and cut down from that point at a safe slope, no steeper than 1H:1V unless approved by the Engineer. Excavate the berm to final grade after installation and full length grouting of the nails. Repair or replace nails damaged during berm excavation, at no added cost to the Department.

If sections of the wall are constructed at different times than the adjacent soil nail sections, use stabilizing berms, temporary slopes, or other measures, as approved by the Engineer, to prevent sloughing or failure of the adjacent soil nail sections.

If cobbles and boulders are encountered at the soil face during excavation, remove all cobbles and boulders that protrude from the soil face into the design wall section and fill the void with shotcrete. 

Produce grout free of lumps and undispersed cement. Equip the pump with a pressure gauge near the discharge end to monitor grout pressures. Provide a pressure gauge capable of measuring pressures of at least 150-psi or twice the actual grout pressures used by the Contractor, whichever is greater. Provide grouting equipment that enables the grout to be pumped in 1 continuous operation. Inject the grout from the lowest point of the drilled hole. Pump grout through grout tubes after insertion of the soil nail. Record the quantity of the grout and the grout pressures during installation. Control grout pressures and grout takes to prevent excessive ground heave.

Achieve the specified minimum design load transfer (DLTmin) within the range of drilled nail lengths (Lmin to Lmax) indicated in the Plans. Post-grouting is defined as injecting grout under high pressure after the initially placed soil nail grout has hardened.

517-3.07 SHOTCRETE FACING.

Prior to placing shotcrete on an excavated layer, vertically center prefabricated drainage mat between the columns of nails as shown in the Plans. Install the prefabricated drainage mat in accordance with the manufacturer’s recommendations. Place the permeable drain side against the exposed soil face. Install the prefabricated drainage mat after each excavation lift and hydraulically connect with the prefabricated drainage mat previously placed, such that the vertical flow of water is not impeded. Tape all joints in the prefabricated drainage mat to prevent shotcrete intrusion during shotcrete application.

Place steel reinforcing bars and welded wire fabric, and apply the shotcrete facing in accordance with Section 501 and the details shown in the Plans.

Install shotcrete to the minimum thickness as shown in the Plans. Additional thicknesses of shotcrete due to over excavation or irregularities in the cut face are subsidiary.

Secure each soil nail at the shotcrete facing with a steel plate as shown in the Plans. The plate shall be seated on a wet grout pad of a pasty consistency. The nut shall then be sufficiently tightened to achieve full bearing surface behind the plate. After the shotcrete and grout have had time to gain the specified strength, the nut shall be tightened with at least 100-foot-pounds of torque.

517-3.08 SOIL NAIL TESTING AND ACCEPTANCE.

Both verification and proof testing of the nails is required. Supply all materials, equipment, and labor to perform the tests and submit all test data to the Engineer. Soil nails used for verification tests and proof tests are not production soil nails, and will not be counted as part of the total required soil nails..

Provide testing equipment that includes a dial gauge or vernier scale capable of measuring to 0.001-inch of the ground anchor movement. Use a hydraulic jack and pump to apply the test load. The movement-measuring device shall have a minimum travel equal to the theoretical elastic elongation of the total nail length plus 1-inch. Align the dial gauge or vernier scale so that its axis is within 5-degrees from the axis of the nail and monitor with a reference system that is independent of the jacking system and excavation face. Use a jack and pressure gauge calibrated by an independent testing Laboratory as a unit. Calibrate each load cell, test jack and pressure gauge, grout pump stroke counter, and master gauge as specified in Section 517-3.03 item 5.

Graduate the pressure gauge in increments of either 100-psi or 2 percent of the maximum test load, whichever is less. Select the pressure gauge to place the maximum test load within the middle of the range of the gauge. The ram travel of the jack may not be less than the theoretical elastic elongation of the total length at the maximum test load plus 1-inch. Independently support and center the jack over the nail so that the nail does not carry the weight of the jack. Provide a second calibrated jack pressure gauge at the site. Calibration data shall provide a specific reference to the jack and the pressure gauge.

The loads on the nails during the verification and proof tests shall be monitored to verify consistency of load – defined as maintaining the test load within 5 percent of the specified value. Verification and proof test loads less than 20,000-pounds or sustained for 5 minutes or less shall be monitored by the jack pressure gauge alone. Verification and proof test loads equal to or greater than 20,000-pounds and sustained for longer than 5 minutes shall be monitored with the assistance of an electric or hydraulic load cell. Provide the load cell, the readout device, and a calibration curve from the most recent calibration as specified in Section 517-3.03, item 5. The load cell shall be selected to place the maximum test load within the middle of the range of the load cell. The load cell shall be mounted between the jack and the anchor plate. The stressing equipment shall be placed over the nail in such a manner that the jack bearing plates, load cell and stressing anchorage are in alignment.

Initially grout test nails no closer to the excavation face than the dimension shown in the Plans. After placing the grout, do not disturb the nail until the grout has reached strength sufficient to provide resistance during testing. Leave test nails in place after testing, with the exposed portion of the test nail cut and removed to 2 feet behind the excavated face or inside face of shotcrete. Backfill the drill holes for test nails with grout or nonstructural filler after testing on those test nails has been completed.

Perform load testing against a temporary reaction frame with bearing pads that bear directly against the existing soil or the shotcrete facing. Keep bearing pads a minimum of 12 inches from the edges of the drilled hole and distribute the load to prevent failure of the soil face or fracture of the shotcrete. Submit reaction frame working drawings to the Engineer for approval. 

The soil nail load monitoring procedure for verification and proof test load greater than 20,000-pounds and sustained for longer than 5 minutes is as follows:

1. 
For each increment of load, attainment of the load shall be initially established and confirmed by the reading taken from the jack gauge.

2. 
Once the soil nail anchor load has been stabilized, based on the jack gauge reading, the load cell readout device shall immediately be read and recorded to establish the load cell reading to be used at this load. The load cell reading is intended only as a confirmation of a stable soil nail load, and shall not be taken as the actual load on the soil nail.

3. 
During the time period that the load on the soil nail is held at this load increment, monitor the load cell reading. Adjust the jack pressure as necessary to maintain the initial load cell reading. Jack pressure adjustment for any other reason will not be allowed.

4. 
Soil nail elongation measurements shall be taken at each load increment as specified in Sections 517-3.08A and 517-3.08B.

5. 
Steps 1 through 4 shall be repeated at each increment of load, in accordance with the load sequence specified in Sections 517-3.08A and 517-3.08B.

517-3.08A VERIFICATION TESTING.

For the purpose of soil nail verification testing, the Nail Test Load TL shall be the Design Load Transfer DLTmin as shown in the Plans and shall use the Contractor’s proposed production nail lengths and installation methods. This shall include post-grouting if proposed for use. 

Perform verification testing on nails installed within the pattern of production nails to verify the Contractor’s procedures, hole diameter, and design assumptions. No drilling or installation of production nails will be permitted in any ground unit unless successful verification testing of anchors in that unit has been completed and approved by the Engineer, using the same equipment, methods, nail inclination, nail length, and hole diameter as planned for the production nails. Changes in the drilling or installation method may require additional verification testing as determined by the Engineer and at no additional expense to the Department. Verification tests may be performed prior to excavation for the soil nail wall.

Successful verification tests are required within the limits as specified in the Special Provisions. Test nail locations within these limits shall be at locations selected by the Engineer.

The design details of the verification testing, including the system for distributing test load pressures to the excavation surface and appropriate nail bar size and reaction plate, shall be developed by the Contractor, subject to approval by the Engineer. The intent is to stress the bond between the grout and the surrounding soil/rock to at least twice the design load transfer. Prior to beginning verification testing, measure and record the length of the nonbonded zone for each verification test soil nail. The bar shall be proportioned such that the maximum stress at 200 percent of the test load does not exceed 80 percent of the yield strength of the steel. Reposition the jack at the beginning of the test such that unloading and repositioning of the jack during the test will not be required. The verification tests shall be made by incrementally loading the nails in accordance with the following schedule of hold time:

AL 1-minute

0.25TL 10 minutes

0.50TL 10 minutes

0.75TL 10 minutes

1.00TL 10 minutes

1.25TL 10 minutes

1.50TL 60 minutes

1.75TL 10 minutes

2.00TL 10 minutes

AL = Nail Alignment Load

TL = Nail Test Load

The test load shall be determined by the following equation = Test Load (TL) = Bond Length (BL) X Design Load Transfer (DLT).

Apply the load in increments of 25 percent of the test load. Each load increment shall be held for at least 10 minutes. Measurement of nail movement shall be obtained at each load increment. The load-hold period shall start as soon as the load is applied and the nail movement with respect to a fixed reference shall be measured and recorded at 1-minute, 2, 3, 4, 5, 6, 10, 20, 30, 40, 50, and 60 minutes.

The Engineer will evaluate the results of each verification test and make a determination of the suitability of the test and of the proposed production nail design and installation system. Tests that fail to meet the design criteria will require additional verification testing or an approved revision to the proposed production nail design and installation system. If a nail fails in creep, retesting will not be allowed.

A verification tested nail with a 60-minute load hold at 1.50TL is acceptable if:

1. 
The nail carries the test load with a creep rate that does not exceed 0.08-inch per log cycle of time and is at a linear or decreasing creep rate.

2. 
The total movement at the test load exceeds 80 percent of the theoretical elastic elongation of the non-bonded length.

A pullout failure shall not occur for the verification test anchor at the 2.0TL maximum load. Pullout failure load is defined as the load at which attempts to increase the test load result only in continued pullout movement of the test nail without a sustainable increase in the test load.

517-3.08B PROOF TESTING.

Perform proof tests on proof test soil nails installed within the pattern of the production soil nails at the locations shown in the Plans. Install proof test soil nails using the same equipment, methods, nail inclination, nail length, and hole diameter as for adjacent production nails. Maintain the side-wall stability of the drill hole for the non-grouted portion during the test. Determine the bond length from the Nail Schedule and Test Nail Detail shown in the Plans.

Prior to beginning proof testing, measure and record the length of the nonbonded zone for each proof test soil nail.

Perform proof tests by incrementally loading the nail in accordance with the schedule below. Measure and record the anchor movement to the nearest 0.001-inch with respect to an independent fixed reference point in the same manner as for the verification tests at the alignment load and at each increment of load. Monitor the load in accordance with Section 517-3.08. The scheduling of hold times is as follows:

AL 1-minute

0.25TL 5 minutes

0.50TL 5 minutes

0.75TL 5 minutes

1.00TL 5 minutes

1.25TL 5 minutes

1.50TL 10 minutes

AL = Nail Alignment Load

TL = Nail Test Load

Hold the maximum load in a proof test for 10 minutes. The load hold period starts as soon as the maximum load is applied and the nail movement with respect to an independent fixed reference shall be measured and recorded at 1, 2, 3, 4, 5, 6, and 10 minutes. The nail movement between 1-minute and 10 minutes may not exceed 0.04 inches. If the nail movement between 1 and 10 minutes exceeds 0.04 inch, hold the maximum load an additional 50 minutes. If the load hold is extended, record the nail movement at 20, 30, 40, 50, and 60 minutes. If a nail fails in creep, retesting will not be allowed.

A proof tested nail is acceptable if:

1. 
The nail carries the maximum load with less than 0.04 inches of movement between 1-minute and 10 minutes, unless the load hold extended to 60 minutes, in which case the nail would be acceptable if the creep rate does not exceed 0.08 inches per log cycle of time.

2. 
The total movement at the maximum load exceeded 80 percent of the theoretical elastic elongation of the non-bonded length.

3 
The creep rate is not increasing with time during the load hold period. 

If a proof test fails, the Engineer may direct the Contractor to replace some or all of the installed production nails between the failed test and an adjacent proof test nail that has met the test criteria. The Engineer may also require additional proof testing. All additional proof tests, and all installation of additional or modified nails, shall be performed at no additional expense to the Department.

517-3.09 CONCRETE FASCIA PANELS.

Provide the specified surface finish as noted, and to the limits shown, in the Plans to the exterior concrete surface. 

517-3.10 RESTRICTIONS ON TEMPORARY EXCAVATIONS LOCATED NEAR SOIL NAIL WALLS. 

Avoid excavations for installations of utilities or other facilities within the nail or anchor zone or at the toe of walls.  Unless otherwise approved by the Engineer, comply with the following: 

1.
Parallel to and in front of wall: No continuous excavations are allowed parallel to the wall face unless they are located outside a vertical plane that is located one wall height in front of the wall. Parallel excavations within this zone are allowed provided the excavation does not extend below the bottom of the temporary wall facing.

2.
Perpendicular to and in front of wall: For excavations made perpendicular to the wall face, do not excavate wider than the horizontal distance between soil nails; center excavations between nails. Perpendicular excavations wider than the anchor or nail spacing are allowed provided the excavation does not extend below the bottom of the temporary wall facing.

3.
No grade changes of more than 6 inches are allowed within the nail or anchor zone behind walls. No construction surcharge loads are allowed behind the walls until all soil nails or anchors have been installed and the temporary wall facing constructed.

4.
Cuts behind walls: Limit temporary cuts for utility construction or repair behind soil nail and anchored soldier pile walls to 3 feet in depth, the nail or anchor spacing in width, and must be centered between anchors. 

517-4.01 METHOD OF MEASUREMENT.

Construction of soil nail wall shall be measured by the square foot of completed wall face, measured to the neat lines of the facing or panel as shown in the Plans.

If post-grouting of soil nails is proposed as part of the Contractor’s soil nail installation methods, this work shall be considered incidental to completion of soil nail wall. Separate measurement for post-grouting of soil nails will not be made.

All work associated with furnishing and installing cement concrete gutter behind the wall as shown in the Plans shall be considered incidental to wall construction, and no separate measurement or payment for this work item shall be made.

517-5.01 BASIS OF PAYMENT.

All items required to construct soil nail wall, shall be considered incidental to wall construction, and no separate measurement or payment will be made for the items included but not limited to:
· All drilling, grouting, centralizers, bearing plates, welded shear connectors, nuts, and other Work required for installation of each soil nail;
· All costs in connection with successfully completing soil nail verification tests and soil nail proof tests as specified shall be included in the unit contract price per each for “Soil Nail Verification Test and Soil Nail Proof Test,” including removal of the exposed portion of the test nail and backfilling the drilled hole with grout or nonstructural filler;
· All costs in connection with constructing the concrete fascia panels as specified, including all steel reinforcing bars, premolded joint filler, polyethylene bond breaker strip, joint sealant, PVC pipe for weep holes, and exterior surface finish;
· All costs in connection with adding shotcrete facing to fill voids left by cobbles and boulders;
· All costs in connection with excavation in front of the back face of the shotcrete facing. 
Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
517(1)
Soil Nail Wall
Square Foot

SECTION 603

CULVERTS AND STORM DRAINS
Special Provisions
603-1.01 DESCRIPTION.  Add the following:
This work shall also consist of installing culvert marker posts.
603-2.01 MATERIALS.  Add the following:

Culvert marker posts shall meet the requirements of subsection 730-2.05, Flexible Delineator Posts.  The color shall be blue with no other markings.  The 2.5 inch by 6 foot post shall be rectangular in cross section with reinforcing ribs capable of a minimum bending radius of 9 inches.

CR42-082703

Add the following:

When Item 603(21-xx), Corrugated Polyethylene Pipe is listed in the bid schedule, furnish Corrugated Polyethylene Pipe (CPEP) Type S.

603-3.03 JOINING PIPE.
2.
Metal Pipe.  Add the following after the 2nd sentence:

Install a gasket in all pipe joints; joints between new sections of pipe and joints between new and existing sections of pipe of similar or dissimilar materials, regardless of the type of coupling band.  Except, the end section joint does not require a gasket.  Use flexible watertight gaskets (ASTM D 1056 2B3) as specified in Subsection 705-2.05.

3.
Polyethylene Pipe.  Add the following after the 1st sentence:

Install a gasket in all pipe joints; joints between new sections of pipe and joints between new and existing sections of pipe.  Except, the end section joint, and where the pipe is manufactured with a locking joint such that the joint seals watertight, a gasket is not required.  Use flexible watertight gaskets (ASTM D 1056 2B3) as specified in Subsection 705-2.05.

CR6031-032411

Add the following subsection:
603-3.06 CULVERT MARKER POSTS.  Culvert marker posts shall be installed on the approach side of storm drain outfalls 30 inches and smaller, field inlets not in paved parking lots, all end sections to cross culverts, or as directed by the Engineer.  Forty-two inches of post shall remain above the ground after driving.

603-4.01 METHOD OF MEASUREMENT.  Add the following:

Culvert marker posts will not be measured for payment.

CR42-082703

603-5.01 BASIS OF PAYMENT.  Replace the first sentence with:

Coupling bands, gaskets and other items necessary for the proper joining of the sections are subsidiary.

CR6031-032411

Add the following:

Culvert marker posts will not be paid for directly, but will be subsidiary to pipe items.
CR42-082703
SECTION 604

MANHOLES AND INLETS

Special Provisions

604-1.01 DESCRIPTION.  Add the following:

Contact AWWU to coordinate a pre-inspection of the sanitary sewer facilities located within the project limits before pavement removal begins and a post inspection after paving operations are complete.  Any deficiencies found during the pre-inspection of the AWWU sanitary sewer facilities and before the Contractor begins work on the project will be AWWU responsibility to correct.

Replace sanitary sewer manhole metal frames and covers, where determined by the Engineer, within the project with AWWU supplied materials.  Furnish and install the catch basin inlets and manhole frames and grates as shown on the Plans.

Add the following:

Contact the Engineer for a pre-inspection of the condition of the storm drain manhole metal frames and covers located within the project limits 15 days before pavement removal begins.  The Engineer will determine which storm drain manhole metal frames and covers will be replaced.

604-2.01 MATERIALS.  Add the following:

AWWU will supply sanitary sewer metal frames and covers at no cost to the Contractor for the Sanitary Sewer Manholes.

604-3.01 CONSTRUCTION REQUIREMENTS.  Add the following after the first paragraph:  Any proposed access manhole that falls within a concrete sidewalk or asphalt pathway shall have a lid with a rough cobbled grit surface, or be specifically designed to hold a minimum of one inch of concrete or asphalt, as applicable.

Under the sentence: “Reconstruct existing manhole by using one or more of the following methods,” add the following:
8.
Remove and dispose of the existing reducing slab and adjustment rings and install a new cover slab.

Add the following:  Notify the Engineer a minimum of five days before removing the frame and grate.  The Engineer will notify DOT&PF M&O (907-338-1466) and have an M&O representative physically identify frames and grates to be salvaged.  Deliver frames and grates designated to be salvaged to the DOT&PF M&O yard located at 5300 East Tudor Road.  Frames and grates not designated for salvage by DOT&PF M&O shall become the Contractor’s property.
When installing new pipe in an existing manhole, cleanly cut a hole by approved means at the invert elevation given on the Plans and two inches larger than the outside diameter of the new pipe.  Then, grout joint with nonshrinking cement mortar.

Add the following:

To obtain a point of contact and determine where to send the written notice call AWWU, project manager at (564-2717).  Provide a written notice a minimum of 3 working days in advance of removing any pavement to schedule a pre-inspection of the sanitary sewer manholes.  Provide a written notice a minimum of 3 working days to schedule a post-inspection after paving operations are complete.  Provide the Engineer a copy of the written notices.  The Contractor shall be responsible for furnishing all the required traffic control and personnel to assist AWWU while locating and performing the pre-construction and post-construction inspections.  Both the Contractor and the Engineer shall witness the condition and location of each sanitary sewer manhole.  The Contractor forfeits all right to deny damages done by the Contractor or the Contractor’s agents during the course of work if the Contractor fails to participate in this inspection.

Contact AWWU project manager 3 working days in advance to schedule the pick-up of AWWU supplied sanitary sewer manhole metal frames and covers required for the project.

Add the following:

The Contractor shall be responsible for furnishing all the required traffic control and personnel to assist in the pre-construction inspection of the storm drain manhole metal frames and covers.  Both the Contractor and the Engineer shall witness the condition and location of each storm drain manhole.  The Contractor forfeits all right to deny damages done by the Contractor or the Contractor’s agents during the course of work if the Contractor fails to participate in this inspection.

604-4.01 METHOD OF MEASUREMENT.  Add the following:

The number of existing manholes adjusted and accepted as complete-in-place.
Frames, grates, and lids will not be measured for payment.

604-5.01 BASIS OF PAYMENT.  Add the following:
Frames, grates and lids are subsidiary to the drainage structure.
Payment is for the adjustment of the existing manholes (including the frames, lids, and up, and down adjustments) accepted by the Engineer as complete-in-place after final paving is complete.  Adjustments of the manholes in addition to those described herein are the responsibility of the contractor and no additional payment will be made.

Existing manholes being adjusted by raising or lowering the frame or ring casting 12” or less – comply with Subsection 604-3.01, paragraph beginning, “Adjust existing manhole or Inlet…”  The corresponding Pay Item for this adjustment is 604(4) Adjust Existing Manhole.

All traffic control required for the pre-inspections and post-inspections will be paid under the specific 643 Items.

Add the following Pay Items:

Pay Item No.
Pay Item
Pay Unit
604(1A)
Storm Sewer Manhole, Type I
Each
604(1B)
Storm Sewer Manhole, Type II
Each
604(1C)
Storm Sewer Manhole, Type III
Each

604(5A)
Inlet, Type A
Each
604(5D)
Inlet, Type D
Each

CR6041-070809

SECTION 606

GUARDRAIL
606-1.01 DESCRIPTION.  Add the following: 
Furnish and install  crash cushions, wood bollards, and removable steel bollards to conform to the Plans and Special Provisions.
Delete Subsection 606-2.01 and replace with the following:

606-2.01 MATERIALS.  Use materials that conform to the following:

Concrete, Class A or W

(or an approved, pre-mixed, sacked concrete)
Subsection 501-3.01

Wire Cable
Subsection 709-2.02

Metal Beam Rail
Subsection 710-2.04

Guardrail Posts and Blocks
Subsection 710-2.06

Guardrail Hardware
Subsection 710-2.07

Guardrail Terminals
Subsection 710-2.11
Fixed Wood Bollard

           Posts
Subsection 710-2.06
           Preservatives
Subsection 714-2.01

Removable Steel Bollard

           Posts
Subsection 710-2.06
Padlocks for removable bollards shall be American Lock, WWE Series 3560 to be purchased from Action Locksmith, 243 West 5th Avenue, Anchorage.  Telephone:  (907) 279-7050.  Cores are to be keyed to Municipality of Anchorage cores matched to a 645 key.  Installation of the cores must be authorized by Michael Swenson with MOA, phone 343-8270.  
Terminal Markers - Flexible (marker).  The marker includes the pole/post/rod (pole), reflective and retroreflective sheeting and mounting hardware.

The marker materials shall be durable, resistant to impact from (snow and vehicle), vandals, ultraviolet light, moisture, ozone, and hydrocarbons.

When the pole is loaded, the marker shall bend/flex, remain flexible and oriented as installed continuing to function as designed without permanent displacement along the length of the member.  The flexibility may be in the primary vertical element, a connecting device between the vertical element and connection to the support member (spring or other) or a combination.

Provide a connection sufficient to transfer the loads from the pole to the supporting member without reducing the strength, flexibility, or durability of either.  The connection shall not negatively impact the performance of the guardrail.  Provide approval of the connection from the marker manufacturer and support member manufacturer (if proprietary).

(
Design Loads:

(
Impact load from snow thrown by snowplows

(
Weight of snow covering the pole as a result of snow thrown from snowplows

(
Wind loads (100 mph, 3 sec gust)

(
Service Temperature Range:
-40˚ F to +140˚ F.

(
Pole:

1.
Material:

(
Steel, or

(
Stainless Steel, or

(
Other Poles:

(a)
Continuous glass fiber and marble reinforced thermosetting composite, or

(b)
Engineered plastic alloy, or

(c)
Fiberglass Reinforced Polyester (FRP)

(d)
High-Impact Polyolefins

2.
Dimensions

(
Top of Pole:  60 inches to 84 inches above top of guardrail

(
Width/Diameter:  minimum = 1 1/4 inches, maximum = 2 inches (steel/stainless steel may not be greater than 5/8 inch diameter)

(
Thickness:  as required by design

3.
Visibility:

(
Daytime: Pole - color orange

a.
Steel and Stainless Steel Poles:  Applied permanent finish.

b.
Other Poles:  Color pigment ultraviolet stabilized and solid through the cross section from end to end.

(
Nighttime:  Added retroreflective sheeting - color white

a.
Approximately 12 square inches visible from the traveled way before and after the marker.  Applied to a flag attached to the pole or as banding applied directly to the pole.  (A flag is required when using steel/stainless steel poles.)

b.
Place top edge of flag/banding 1 inch from top of pole.

(1)
Flag:  Single retroreflective sheet each face

(2)
Banding:  Two bands completely around marker, 4 inches between bands

(
Hardware and Fasteners:

(
Steel, and/or

(
Stainless Steel, or

(
Aluminum alloy (hardware only)

Manufacturers of flexible markers (snowpoles):

	Manufacturer
	Model
	Type
	Contact

	Nordic Fiberglass, Inc.
	FF2
	Steel Pole w/ Flag
	Ph:  (218) 745-5095

	PEXCO
	Model 3639
	High-Impact Polyolefins
	Ph:  (404) 564-8560

	New Century Northwest, LLC
	NCN2549
	Engineered Plastic Alloy
	Ph:  (541) 485-5566

	Carsonite Composites, LLC
	SNFB
	Continuous glass fiber and marble reinforced thermosetting composite
	Ph:  (800) 648-7916


Submit manufacturer's specifications to the Engineer for review and approval before ordering markers.

Guardrail Reflector Assembly Brackets
Section 730

Fabricate from aluminum alloy or galvanized steel.

Retroreflective Sheeting
AASHTO M 268, Type VIII or IX

CR6062-110410

Add the following:

Bollards.

Concrete; Class A
Subsection 501-3.01

Shapes, Plates and Bars
ASTM A 36

Bollard Pipe
Subsection 716-2.06

Bollard Tube
ASTM A 500, Grade B

Welding
Subsection 716-2.02

Galvanizing
Subsection 716-2.07

Galvanizing Repair
ASTM A 780

Paint (Paint for Steel Structures/Paint of Timber)
Subsection 708-2.01/2.02

Bollard Post (WCLIB; Posts and Timbers, Douglas Fir-Larch No. 1)
Subsection 713-2.01

Preservatives and Pressure Treatment Process for Timber
Subsection 714-2.01

Backfill Material (Selected Material, Type A)
Subsection 703-2.07

Retroreflective Bands (6 inch wide reflector, smooth surface bands)
AASHTO M 268, Type III-A

CONSTRUCTION REQUIREMENTS
606-3.01 GENERAL.  Replace the first sentence in the first paragraph with:

Install bollards, guardrail, and terminals at the locations shown in the Plans.

CR6069-062911

Replace the second paragraph with the following:

At locations where public traffic is adjacent to guardrail work, have all materials on site, including crashworthy terminals that are required to completely install a segment of guardrail before beginning work on the segment.

Start guardrail installation at the "upstream" end (the end adjacent traffic will encounter first) by either installing a crashworthy terminal, connecting to an existing barrier or shielding the end with a truck mounted attenuator (TMA) meeting NCHRP 350, Test Level 3.  Continue installation in the direction of traffic.  Exception:  if the guardrail run will connect to existing barrier, buried in the backslope, or guardrail, existing or new bridge railing, or other existing structure at the "downstream" end, guardrail installation may be started at the point of connection.  The exception allows for starting at the downstream end, a temporary crash cushion or TMA is required at all incomplete upstream guardrail ends.

Do not leave posts installed for guardrail within the clear zone for more than 48 hours before installing the rail.

If guardrail runs are not completed within 10 calendar days after beginning installation, install temporary crash cushions meeting NCHRP 350 or MASH test Level 3 at all non-crashworthy guardrail ends within the clear zone.  Apply Traffic Price Adjustment if the Contractor does not comply with the crash cushion requirement.

CR6063-110410
Add the following:

Bollards shall be set plumb, level and true to line.

Bollards shall be embedded in concrete.  
606-3.02 POSTS.  Delete the first two numbered items and replace with:

1.
Exclusive of end treatments, use one type of post in each run of guardrail.

Replace 3.a. with:

a.
The underlying material is no larger than six inches; and

Replace No. 4. with:

4.
Backfill and compact around posts with material as specified in the typical section to firmly support the post laterally and vertically.  Compact under and around posts to the Engineer's satisfaction.

CR6064-110410

606-3.03 BEAM RAIL.  In the first paragraph, second sentence, replace "150 feet" with "100 feet"

CR6065-110410

606-3.05 TERMINAL SECTIONS.  Delete the second paragraph.

Replace the fourth paragraph with the following:

Attach flexible markers, in a vertical position, to the terminal end directly to the backside of the rail face, the face away from the traveled way, or the first post of each parallel guardrail terminal.  Attach flexible markers to the "P.T." post of the Controlled Release Terminals.  Provide an additional marker where the flare begins for guardrail terminal widening.  Provide two markers at the end of each run of guardrail; coordinate the locations with the Engineer.

The connection shall not negatively impact the performance of the guardrail as noted in 606-2.01.

CR6062-110410

Add the following:
Provide permanent, redirective crash cushions meeting the requirements of NCHRP Report 350, Test Level 3.    Install crash cushion and barrier connection to concrete barrier or guardrail per the manufacturer’s recommendations and the plans.

“Low maintenance, self-restorable” crash cushions must be accepted in writing as such by the FHWA Office of Safety.   

“Non-restorable” crash cushions may be gating and will sustain major damage after design impacts.  They typically require substantial replacement of the crash cushion.   These may be “narrow” crash cushions or “median barrier” crash cushions as accepted in writing by the FHWA Office of Safety for one or both directions of travel as shown in the plans.

All permanent crash cushions shall have performance features designed to minimize the impacts of snow and ice buildup.      Crash cushions which have performance features using interlocking travel along  fixed tracks within the first six inches of ground level when impacted are not accepted for permanent winter use.    Crash cushion covers for vertical open cylinders must be provided.

606-3.06 REMOVAL AND RECONSTRUCTION OF GUARDRAIL.  Add the following:
Guardrail removed and to be replaced with new guardrail shall have the entire new run installed within 14 calendar days after removal.

Guardrail located within 50 feet of bridge ends shall have the new guardrail installed by the end of the shift in which the existing guardrail is removed.

CR6066-110410

606-3.07 REMOVAL AND DISPOSAL OF EXISTING GUARDRAIL.  Delete the last sentence and replace with:  
Notify the Engineer a minimum of 5 days before removing guardrail for disposal.  The Engineer will notify the ADOT & PF, M & O, and have an M & O representative designate portions of guardrail for salvage.  Deliver salvaged guardrail and associated hardware to the M & O yard located at 5300 East Tudor Road, Anchorage, AK. Contact phone: 907-338-1426.  Remaining items removed become the Contractor's property.

CR6067-032311

Add the following:
Salvage all existing crash cushions to DOT/PF Maintenance and Operations.  Arrange and deliver materials to their shop inside the fenced yard at 5700 East Tudor Road, Anchorage, AK.

Add the following Subsection 606-3.09 Flexible Markers:

606-3.09 FLEXIBLE MARKERS. For each slotted rail terminal, a flexible marker shall be attached to the extreme piece of rail.  The flexible markers shall be attached using hardware and attachment methods recommended by the manufacturer.

CR6062-110410

Add the following Subsection 606-3.10 Length of Need Verification:
606-3.10 LENGTH OF NEED VERIFICATION.  After shaping the slopes and staking the proposed guardrail locations, notify the Engineer to field verify the beginning and ends.  The Engineer will approve the staked location of the guardrail before installation.  The Engineer may determine additional guardrail is necessary and the Contractor shall comply without delay.

CR6068-110410
Add the following Subsection 606-3.11 Crash Cushion:
606-3.11 CRASH CUSHION. Install crash cushions at designated locations and dimensions according to manufacturers recommendations.  Crash cushions will comply with NCHRP 350 Test Level III.
Add the following Subsection 606-3.12 Bollards:

606-3.12 BOLLARDS.
Steel Bollards.  Galvanize all steel members and hardware.

a.
Perform all welding according to AWS D1.1.

b.
Shop galvanize steel bollards and associated hardware, after fabrication.  Repair damage to galvanizing after installation.

Wood Bollards.  Preservative treat all wood material.

a.
Treat field cuts, bolt holes and similar according to AWPA Standard M4.

Installation.  Install bollards in concrete, plumb, back fill with specified material, and compact to the satisfaction of the Engineer.  Padlock keys shall be given to the Engineer.

Paint.  Shop paint steel bollards with one coat of primer and two top coats of safety yellow. At the site repair nicks, scratches, and other damage.  In the shop and field, clean, prepare the surface and apply the materials as recommended by the manufacturer.

Retroreflective Bands.  Apply two white retroreflective bands placed 3-4 inches from the top with a maximum of 6 inches between the bands.

CR6069-062911

606-4.01 METHOD OF MEASUREMENT.  Add the following:
4.
Wooden Bollard.  Measured by each unit installed and accepted.  Excavation, backfill, concrete footings, and incidental work required to complete work according to the Plans will not be measured for payment but will be subsidiary.

5.
Removable Steel Bollard.  Measured by each unit installed and accepted.  Hardware, fittings, concrete foundations, steel reinforcement, and padlocks will not be measured for payment but will be subsidiary.
606-5.01 BASIS OF PAYMENT.  Add the following:
Payment for temporary crash cushions or TMA installed to protect motorists from guardrail installations that have not been completed within 10 calendar days of beginning installation is subsidiary to other items.

2.
Terminal Sections.  Replace a. with the following:

a.
Parallel Guardrail Terminal.  The contract price includes rail elements, posts, blocks, pipe sleeves, cable assemblies, guardrail extruders, terminal markers, and all associated hardware required for a complete installation.

Delete b.

c.
Controlled Release Terminals (CRT).

Replace "object markers" with "terminal markers"

Add d.:

c. Buried in Backslope Guardrail Terminal.  The contract price includes rail elements, posts, blocks, concrete, rebar, anchors, and all associated hardware required for a complete installation.
CR6061-110410
Add the following:
Guardrail salvage is subsidiary to Pay Item 606(6) Removing and Disposing of Guardrail.

CR6067-032311

Add the following:
Payment for Item 606(15) Crash Cushion will be full compensation for all labor, materials and equipment required for a complete installation according to the specifications and Plans.  
Padlocks for removable bollards are subsidiary to Item 606(17B) Removable Steel Bollard and no separate payment shall be made.
Payment will be made under:

Delete Pay Item 606(10) Slotted Rail Terminal and 606(11) Extruder Terminals.
Add Pay Item 606(13) Parallel Guardrail Terminal:
Pay Item No.
Pay Item
Pay Unit
606(13)
Parallel Guardrail Terminal
Each

CR6061-110410
Add the following Pay Items:
Pay Item No.
Pay Item
Pay Unit
606(15B)
Low Maintenance, Self-Restorable Crash Cushion
Each

Add the following:

Bollard(s).  Payment for bollard Pay Items is full compensation for furnishing all labor, equipment, and materials required for a complete installation as shown in the Plans and included in the Specifications.  The following are considered part of a complete installation when shown in the Plans or included in the Specifications and are subsidiary to the Pay Item:

	
	
	

	(   Concrete
	(   Marker(s)
	(   Removable bollard hardware

	(   Excavation & backfill
	(   Padlock(s)
	(   Retroreflective bands

	(   Galvanizing & repair
	(   Painting & repair
	(   Steel reinforcing

	(   Grading
	(   Preservative treatment & repair

	

	Other items included in the Plans or Specifications associated with the bollards(s)


Payment will be made under:

Add the following Pay Items:
Pay Item No.
Pay Item
Pay Unit

606(17B)
Steel Bollard - Removable
Each

606(17C)
Wood Bollard - Fixed
Each

CR6069-062911

SECTION 607

Fences

Special Provisions

607‑1.01 DESCRIPTION.  Add the following:

1. Scope of Work. The work under this section includes but is not limited to all labor, materials, transportation, testing, maintenance, and service necessary to furnish and install moose fence, moose gates, and Trail Protection Fence as shown on the drawings and specified herein.  Contractor shall recognize that the Trail Protection Fence will require inspection during construction on a routine basis throughout the fabrication process. ***deleted***
Alternative methods of fabrication may be provided through shop drawings for approval by the Engineer.

2. Definitions.

Structural Steel: Elements of the structural-steel frame, as classified by AISC’s “Code of Standard Practice for Steel Buildings and Bridges,” that support design loads.

607-2.01 MATERIALS.  Add the following:
Stainless Steel Cable

1. Manufacturer: Feeney Inc. 

Toll Free: (800) 888-2418


2603 Union St. 


Tel: (510) 893-9473

Oakland, CA 94607

Fax; (510)893-9484

(or an approved equal)

E-Mail: sales@feeneywire.com


Website: http://www.cablerail.com
2. Product: CableRail TM cable assemblies and fittings.

a. Cables: Type 316 stainless steel as specified below, polished finish, commercial, dry grade. 

b. Fittings:

i. Swage Style: Type 316 stainless steel, vibratory/tumbled finish.

ii. QuickConnect-SS TM: Type 316 stainless steel body, mill finish.

c. Components

i. CableRail TM Standard Cable Assemblies: [1/8 inch (3.2 mm)] [3/16 inch (4.8 mm)] [1/4 inch (6.4 mm)] diameter by length as required, 1x19 construction, Type 316 stainless steel cable with a stainless steel threaded terminal factory attached to one end.  Provide 2 [stainless steel] [nylon] flat washers, 1 stainless steel washer-nut, 2 [colored elastomer] [stainless steel] end caps, and 1 stainless steel QuickConnect-SS TM fitting with each assembly.

d. Accessories: Stainless steel protector sleeves, rubber grommets, beveled washers and additional accessories as recommended by manufacturer for installation conditions.

Structural-Steel: Materials

1. W-Shapes: ASTM A992.

2. Plate and Bar: ASTM A 36/A 36M.

3. Steel Pipe: ASTM A 53/A 53M, Type E or S, Grade B.

a. Weight Class: As indicated on drawings.

4. Tube Shapes: ASTM A500, Grade B.

5. Welding Electrodes: Comply with AWS requirements.

Structural-Steel: Bolts, Connectors, and Anchors

1. Bolts: ASTM A 307, Grade B, as indicated on drawings.

a. Configuration: Straight.

b. Nuts: ASTM A 563 hex carbon steel.

c. Plate Washers: ASTM A 36/A 36M carbon steel.

d. Washers: ASTM F 436 hardened carbon steel.

e. Finish: Mechanically deposited zinc coating, ASTM B 695, Class 50.

Structural-Steel: Fabrication

1. Structural Steel: Fabricate and assemble in shop to greatest extent possible.  Fabricate according to AISC’s “Code of Standard Practice for Steel Buildings and Bridges” and AISC’s “Specification for Structural Steel Buildings-Allowable Stress Design and Plastic Design.”

a. Mark and match-mark materials for field assembly.

b. Complete structural-steel assemblies, including welding of units, before priming and painting.

2. Thermal Cutting: Perform thermal cutting by machine to greatest extent possible.

a. Plane thermally cut edges to be welded to comply with requirements in AWS D1.1.

3. Bolt Holes: Cut, drill, or punch standard bolt holes perpendicular to metal surfaces.

4. Finishing: Accurately finish ends of columns and other members transmitting bearing loads.

5. Holes: Provide holes required for securing other work to structural steel and for passage of other work through steel framing members.

a. Cut, drill, or punch holes perpendicular to steel surfaces. [Do not thermally cut bolt holes or enlarge holes by burning.]

b. Base-Plate Holes: Cut, drill, mechanically thermal cut, or punch holes perpendicular to steel surfaces.

c. Weld threaded nuts to framing and other specialty items indicated to receive other work.

Structural-Steel: Shop Connections

1. Weld Connections: Comply with AWS D1.1 for welding procedure specifications, tolerances, appearance, and quality of welds and for methods used in correcting welding work.

a. Remove backing bars or runoff tabs, back gouge, and grind steel smooth.

b. Assemble and weld built-up sections by methods that will maintain true alignment of axes without exceeding tolerances of AISC’s “Code of Standard Practice for Steel Buildings and Bridges: for mill material.

c. Verify that weld sizes, fabrication sequence, and equipment used for architecturally exposed structural steel will limit distortions to allowable tolerances. Prevent weld show-through on exposed steel surfaces.

i. Grind butt welds flush.

ii. Grind or fill exposed fillet welds to smooth profile. Dress exposed welds.

Structural-Steel: Preparation, Priming, and Painting

1. Powder coating shall be applied through a seven-step process to provide an acceptable finish:

a. Abrasive sandblast to SSPC-SP10, near white sandblast, with a surface profile of no greater than 1.5 mils.

b. Iron phosphate treatment to etch surfaces and remove foreign material.

c. Rinse with clear water.

d. Non-chrome seal rinse.

e. Oven drying surfaces prior to powder coating.

f. Apply powder coat base of 3 mils of a zinc-rich primer electrostatically and cure partially.
g. Apply final surface finish of polyester powder electrostatically to a thickness of 3 mils and bake to proper cure schedule.

2. All non-stainless steel components shall be powder coated similar to Tiger Drylac’s painting system.  The steel posts of the Trail Protection Fence shall use a Tiger Drylac Polyester TGIC RAL 9005, Jet Black, product #38/80010 polyester coating as manufactured by TIGER Drylac U.S.A. Inc., 18808 14second Avenue NE, #5B, Woodinville, WA 98702, Phone: (425) 481-3160 (www.tigerdrylac.com) or an approved equal.

Structural-Steel: Source Quality Control

1. Owner will engage an independent testing and inspecting agency to perform shop tests and inspections and prepare test reports.

a. Provide testing agency with access to places where structural-steel work is being fabricated or produced to perform tests and inspections.

Decorative Fence Fabric

1. Fence Fabric shall be 9oz. F/R S.I. TEX WIDE “Woven Mesh”, Style #: 5071-290, Part #: VM-HY09-XXX-00F with an image printed on the fence fabric as manufactured by Seattle Textile, Co.3434 second Avenue South, Seattle, WA 98134, phone: (206)233-0595, email: sales @seatex.com or an approved equal.

2. Image for fence fabric will be supplied by the Department to the fabricator of the decorative fence fabric. The Department will provide a digital file in a pdf, jpeg, or tiff format to the fabricator for use in printing onto the decorative fence fabric.

607-3.01 CONSTRUCTION REQUIREMENTS. Add the following:
SUBMITTALS.
Submit the following items:

1. Product Data: For each type of product indicated.

2. Shop Drawings

a. Stainless Steel Cables: Indicate materials, sizes, fabrication, anchorage and installation details, and lengths for cable systems on shop drawings prepared by fabricator of cable supporting structure.

b. Structural Steel Components (show structural-steel components):

i. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, and show size, length, and type of each weld.

ii. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.  Identify pre-tensioned and slip-critical high-strength bolted connections.

3. Maintenance Instructions:

a. Manufacturer’s recommendation for periodic checking and adjustment of cables to maintain uniform cable tension.

b. Manufacturer’s recommendation for periodic cleaning to remove accumulated dirt, debris, and stains.

4. Quality Assurance/Control Submittals:

a. Qualifications:

i. Proof of manufacturer’s qualifications.

ii. Fabricator Qualifications: A qualified fabricator who participates in the AISC Quality Certification Program and is designated an AISC-Certified Plant, Category 1.

iii. Welding: Qualify procedures and personnel according to AWS D1.1, “Structural Welding Code-Steel.”

b. Manufacturer’s Installation Instructions.

c. Welding certificates.

d. Mill Test Reports: Signed by manufacturers certifying that the following products comply with requirements:

i. Structural Steel including chemical and physical properties.

ii. Bolts, nuts, and washers including mechanical properties and chemical analysis.

5. Manufacturers Qualifications: Minimum five years experience in producing cable assemblies of the type specified.

607-3.02 GENERAL REQUIREMENTS.  

1. Follow manufacturer’s instructions.

2. Store materials to permit easy access for inspection and identification. Keep steel members off ground and spaced by using pallets, dunnage, or other supports and spacers. Protect steel members and packaged materials from erosion and deterioration.

3. Store fasteners in a protected place. Clean and relubricate bolts and nuts that become dry or rusty before use.

4. Do not store materials on structure in a manner that might cause distortion, damage, or overload to members or supporting structures. Repair or replace damaged materials or structures as directed.

5. Furnish anchorage items to be embedded in or attached to other construction without delaying the Work. Provide setting diagrams, sheet metal templates, instructions, and directions for installation.

6. Examination;

a. Examine work to which cables will be anchored or will penetrate. Coordinate with responsible entity to perform corrective work as necessary.

b. Take field measurements and compare installation conditions to shop drawings. Notify manufacturer if field measurements vary from shop drawings.

c. Verify elevations of concrete and masonry-bearing surfaces and locations of anchor rods, bearing plates, and other embedment’s, with steel erector present, for compliance with requirements.

d. Proceed with installation only after unsatisfactory conditions have been corrected.

7. Preparation

a. Provide temporary shores, guys, braces, and other supports during erection to keep structural steel secure, plumb, and in alignment against temporary construction loads and loads equal in intensity to design loads.  Remove temporary supports when permanent structural steel, connections, and bracing are in place. Unless otherwise indicated.

8. Installation and Erection

a. Follow manufacturer’s installation instructions.

b. Isolate dissimilar metals with grommets or bushings.

c. Decorative Fence Fabric shall be attached to the trail protection fence with stainless steel cabling (through the grommets), cinching the fabric to the fence framing.

d. Set structural steel accurately in locations and to elevations indicated and according to AISC’s “Code of Standard Practice for Steel Buildings and Bridges” and “[Specification for Structural Steel Buildings-Allowable Stress Design and Plastic Design]

e. Base Plates: Clean concrete and masonry bearing surfaces of bond-reducing materials, and roughen surfaces prior to setting base plates. Clean bottom surface of base plates.

i. Set base plates for structural members on wedges, shims, or setting nuts as required.

ii. Weld plate washers to top of base plate.

iii. Snug-tighten anchor rods after supported members have been positioned and plumbed. Do not remove wedges or shims but, if protruding, cut off flush with edge of base plate before packing with grout.

9. Maintain erection tolerances of structural steel within AISC’s “Code of Standard Practice for Steel Buildings and Bridges.”

10. Align and adjust various members forming part of complete frame or structure before permanently fastening. Before assembly, clean bearing surfaces and other surfaces that will be in permanent contact with members. Perform necessary adjustment to compensate for discrepancies in elevations and alignment.

h. Level and plumb individual members of structure.

i. Make allowances for difference between temperature at time of erection and mean temperature when structure is completed and in service.

11. Splice members only where indicated.

12. Remove erection bolts on welded, architecturally exposed structural steel; fill holes with plug welds; and grind smooth at exposed surfaces.

13. Do not use thermal cutting during erection.

14. Do not enlarge unfair holes in members by burning or using drift pins. Ream holes that must be enlarged to admit bolts.

607-3.03 CLEANING.
1. Clean cables thoroughly using synthetic scotch type pads and hot soapy water (or denatured alcohol) to remove residual lubricants; rinse thoroughly with clear water and wipe dry.

607-4.01 METHOD OF MEASUREMENT.
Add the following:
Moose Fence:  Measured per linear foot at the base of the fence parallel to the ground, excluding gates.
Single Entrance Moose Gate:  Each complete unit as shown on the Plans and details.
Trail Protection Fence: Measured lump sum for fabrication and as complete units in place. All preparation required for construction of Trail Protection Fence is subsidiary.

607-5.01 BASIS OF PAYMENT.  Basis of payment shall include full payment for work described in this section.

Add the following Pay Items: 

Pay Item No.
Pay Item
Pay Unit

607(3)
Chain Link Fence (8’ Tall)
Linear Foot
607(12)
Trail Protection Fence 
Lump Sum
607(20)
Moose Fence, 10’ High
Linear Foot
607(21)
Single Entrance Moose Gate
Each
SECTION 608

SIDEWALKS

Special Provisions

608-1.01 description.  Add the following:  This work also consists of constructing asphalt pathway(s) and median(s) to conform to the Plans.
Add the following:  This work shall also consist of providing equipment, materials and labor necessary to install cast-in-place Patterned Concrete. Patterned Concrete shall be imprinted, colored concrete as shown on the Plans.
608-2.01 MATERIALS.  Delete paragraph number 2 and substitute the following:
2.  Asphalt Sidewalk and Asphalt Pathway
Asphalt Cement, PG 52-28
Subsection 702-2.01

Aggregate, Type II or III
Subsection 703-2.04

Mix Design Requirements (ATM 417)

Marshall Stability, pounds, min.
1,000

Percent Voids, Total Mix
2-5

Compaction, Blows/side
50
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Add the following:
3.  
Patterned Concrete shall conform to Section 501, Structural Concrete, Class A, except that Subsection 501-3.03 Batching is modified as follows:

Add the following:  For Patterned Concrete, concrete shall be Class A with the following modification:

1.  
Air Entrainment.  Five to seven percent.  Air entraining agents complying with ASTM C 260 may be used.

2.  
Color.  The Patterned Concrete shall be colored full depth with a pigment that closely matches Bomanite Integral color “Goldenrod” and use a color hardener treatment similar to the Bomanite color hardener “Harvest Amber.”  Colors and hardeners shall be approved by the Engineer before use.

3.
Release Agent.  Bomacron Release Agent, available from Bomanite Corporation, shall be applied to all concrete surfaces to be imprinted and textured.  The color shall be “Shale Gray.”  Color shall be submitted for Engineer approval.
Standard Modifications

608-3.03 CURB RAMPS.  Delete subsection in its entirety and replace with the following:

Construct curb ramps according to the details and the locations shown on the Plans.  Follow the construction requirements of Subsection 608-3.01.  Give the exposed concrete surface a coarse broom finish.  Install detectable warnings.

Add new subsection:
608-3.04 DETECTABLE WARNINGS. Construct detectable warnings according to the details and the locations shown on the Plans. Install detectable warning tile by embedding tile flanges into cast in place concrete construction so there are no vertical changes in grade exceeding 0.25 inch or horizontal gaps exceeding 0.5 inch. Align pattern on a square grid in the predominant direction of travel.  Install the same type of detectable warning tile throughout the project.
Install cast iron, yellow polymer soaked or black asphalt dip finish, with slip resistant surface with handle or flange on bottom, and with truncated dome pattern; or approved equal.

Detectable warnings shall be manufactured and installed according to the Americans with Disabilities Act Accessibility Guidelines.
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Add following subsections:
608-3.05 ASPHALT PATHWAY. Construct asphalt pathway according to subsection 608-3.02, Asphalt Sidewalks.

608-3.06 PATTERNED CONCRETE.  The excavation and embankment, forms and fine grading, placing and finishing, curing and protection operations for patterned concrete shall conform to Section 608-3.01 Concrete Sidewalks.  

Place patterned concrete in dry weather with temperatures above 40 degrees Fahrenheit.  

Color Hardener shall be applied evenly to the plastic surface by the dry-shake method using a minimum of 60 pounds per 100 square feet.  It shall be applied in two or more shakes, floated after each shake, and finished with a steel float.  

While concrete is still in the plastic stage of set, the “Bomanite” patterning tools shall be applied in conformance to the manufacturer’s specifications to make the desired patterned surface.  The patterns shall be “Herringbone Brick.”  All patterning and texturing tools used in the execution of this project shall be manufactured by Bomanite Corporation or an approved equal.

Bomacrom Color Curing Compound, thinned in the proportion of one part cure to one part mineral spirits (paint thinner), shall then be applied uniformly with a roller or sprayer immediately after patterning.  The coverage shall be approximately 600 to 650 square feet per gallon of unthinned curing compound.  

At times when the air temperature is at or near freezing, the slab shall instead be cured using a suitable curing blanket, and if possible, the slab shall later be sealed with Bomanite Color Curing Compound or approved equal at such time as the temperature is safely above freezing.  If, at any time during the curing period, any of the forms are removed, a coat of curing compound shall be applied immediately to the exposed surface.  Additional coasts shall be applied if the Engineer determines that the coverage is not adequate.  
608‑4.01 METHOD OF MEASUREMENT.  Add the following:

Asphalt Pathway.  By the ton of asphalt concrete according to Section 109, Measurement and Payment.  Asphalt cement will not be measured for payment.
Detectable Warnings. By each warning location as shown on the Plans. Detectable Warnings installed at locations with curb ramps will not be measured for separate payment.
Patterned Concrete.  Shall be measured per square yard, complete and in place.  
Standard Modifications

608-4.01 METHOD OF MEASUREMENT.  Delete fifth paragraph beginning with:  “Curb Ramp” and replace with the following:

Curb Ramp.  By each installation, complete in place, including detectable warnings, ramp runs, backing curbs, flares, and landings necessary to provide a single street-level access.
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608‑5.01 BASIS OF PAYMENT.  Add the following:  Asphalt cement for Asphalt Pathway and Asphalt Pathways and Medians will not be paid for separately, but will be subsidiary to respective pay items.
Detectable Warnings installed at locations with curb ramps will not be paid for separately, but will be subsidiary to each curb ramp.

Embankment and bed course materials will be furnished, placed, and paid under Sections 203 and 301, respectively.

Add the following Pay Items:
Pay Item No.
Pay Item
Pay Unit 

608(7) 
Asphalt Pathway 
Ton
608(10) 
Detectable Warning Tiles 
Each

608(17B) 
Patterned Concrete 
Square Yard
SECTION 609

CURBING

Special Provision
609-3.02 CAST-IN-PLACE CONCRETE CURBING.  Add the following to the sixth paragraph:  Concrete placed by the extrusion or slip-form process shall have a slump of less than two inches.

SECTION 610
DITCH LINING
610-5.01 BASIS OF PAYMENT.  Add the following after the first sentence:

Ditch Lining required in construction of check dams is subsidiary to item 203(32) Check Dam.

SECTION 611

RIPRAP
Special Provision

611-2.01 MATERIALS.  Add the following after the first sentence:

Apparent specific gravity will be determined by WAQTC FOP for AASHTO T85.

CR277-110705
611-3.01 CONSTRUCTION REQUIREMENTS.  Add the following after the second sentence:  A minimum sample size of five cubic yards is required.  A cubic foot volume will be calculated for each rock in the sample.  The weight of individual rocks will be obtained by multiplying volumes by the apparent specific gravity and 62.43 lbs./ft3.  

611-5.01 BASIS OF PAYMENT.

Add the following Pay Items:
Pay Item No.
Pay Item
Pay Unit 

611(1A) 
Riprap, Class I 
Cubic Yard

611(1B) 
Riprap, Class II
Cubic Yard

SECTION 614
CONCRETE BARRIER
614-1.01 DESCRIPTION. Replace with the following:

Furnish and install concrete barrier and concrete barrier with hand rail.

614-2.01 MATERIALS. Add the following:


Steel Railing




Section 722


Grout






Section 701

614-3.01 CONSTRUCTION REQUIREMENTS. Add the following:

1.
General. Construct hand rail to the line and grade shown on the Plans.  Ensure that the rail does not reflect any unevenness of the concrete barrier.  Set rail posts plumb. 

2.
Steel. Erect steel railing in conformance with Subsection 504-3.02, except do not use load indicating washers.  Weld in conformance with Subsection 504-3.01.7.  Complete welding before galvanizing the railing.

3.
Concrete. Construct concrete barriers to meet applicable requirements of Sections 501 and 503.  Use Class A concrete with a specified compressive strength of 4000 psi. Apply a rubbed finish to exposed surfaces of concrete.
614-5.01 BASIS OF PAYMENT. Add the following:
The contract price also includes all rail elements, rail posts, brackets, spacers, fastenings and anchors required to attach the hand rail to the concrete barrier at the locations shown on the Plans.
SECTION 615

STANDARD SIGNS
Special Provisions

615‑1.01 DESCRIPTION. Add the following: 
Salvaged signs to be delivered to the DOT&PF M&O yard on Tudor Road in Anchorage. Coordinate delivery time with DOT&PF M&O.

Item 615(11), Standard Overhead Sign Support, consists of furnishing all labor, equipment, and materials, including poles, mast arms, foundations, and all other items required to install overhead signs. Include payment for furnishing and installing the sign panels in Item 615(1), Standard Signs. Furnish the vertical type cantilever sign supports as detailed on the plans. Two of these poles will support overhead “EXIT ONLY” signs informing motorists of the drop lane at Dowling Road. The other two of these poles will support overhead “EXIT/EXIT ONLY” signs informing motorists of the drop lane at Tudor Road. 

615-2.01 MATERIALS.  Delete first paragraph of Item 2. Including subitems a., b., c., and replace with:

2.
Sign Fabrication.
Use Type IV reflective sheeting (for lettering symbols, borders, and background) on sheet aluminum panels for all signs except the following:

a.
Orange Background Signs.  Use Type IX fluorescent orange reflective sheeting placed on sheet aluminum panels, except:

(1)
For temporary installations, the reflective sheeting may be placed on aluminum, plastic, or plywood sheet panels.

(2)
For flexible signs, (Roll-Up Signs) use fluorescent reflective sheeting Type VI or better (based on durability and reflectivity, as determined by the Engineer).  Roll-Up Sign – 3M Series RS 24, Reflexite Marathon Orange, or approved equal.

b.
Railroad Crossbucks and Vertical Crossbuck Supports.  Use white Type VIII or Type IX reflective sheeting for background of sign and stripes.

c.
Non-illuminated Overhead Signs with White Legends on Green Backgrounds.  Use Type IX reflective sheeting for legends and background.  Create the legend in one of the following ways:

(1)
Cut border and legend from white Type IX reflective sheeting and adhere to a green Type IX background, or

(2)
Cut stencil of border and legend out of green transparent acrylic film and use transparent adhesive to overlay the film on a white Type IX reflective background.

d.
Fluorescent Yellow Green School Area Signs.  Use Type VIII or Type IX reflective sheeting for background.

Reflective Sheeting Warranty.  Supply manufacturer’s warranty for reflective sheeting including retention of fluorescent yellow green (measured according to ASTM E 2301) for ten years according to the following criteria:

(
Minimum Fluorescent Luminance Factor:
YF = 20%

(
Minimum Total Luminance Factor:


YT = 35%

The warranty shall stipulate:  If the sheeting fails to meet the minimum fluorescence values within the first 7 years from the date of fabrication, the manufacturer shall, at the manufacturer’s expense, restore the sign surface to its original effectiveness.  If the reflective sheeting fails to meet the minimum fluorescence values within the 8th through the 10th year from the date of fabrication, the manufacturer shall, at the manufacturer’s expense, provide enough new replacement sign sheeting to the Department to restore the sign surface to its original effectiveness.
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Add the following: On Standard Drawing S-22.00, which details the Cantilever Sign Supports, replace all references to “Standard Pipe” and “Extra Strong Pipe” with ”0.375 inch wall thickness,” and “0.500 inch wall thickness,” respectively.

Add the following regarding the Standard Overhead Sign Supports: Furnish hot dip galvanized steel poles designed according to AASHTO’s “Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals”. Use 100 mile per hour wind speeds with gusts to 130 miles per hour and the sign area from the sign summary in the plans as the basis for design. The pole manufacturer shall provide the Engineer with a certification that the poles were designed as required in the preceding sentence and calculations that verify the same.

Fabricate each pole from round steel tubes that feature a constant diameter over their entire length. Fabricate the poles and mast arms using steel that meets the requirements of ASTM A572 with a minimum yield strength of 35 ksi and a minimum ultimate strength of 60 ksi. The manufacturer shall fabricate each pole and mast arm from a single piece of steel, using one longitudinal weld. All welding shall conform to the requirements of AWS D1.1. The Department will not approve using laminated tubes, tubes that feature a spiral weld, and tubes made from more than one piece of steel. The base plate of the pole shall conform to ASTM A36 or ASTM A572 Grade 42. The fabricated tubes, base plate, and field splice flange plates shall meet the minimum values for Group 3 Fracture Critical Charpy V-Notch requirements found in Section 716 of the Standard Specifications. Install the bolts in accordance with subsection 504-3.01, subsection 7.
Hot-dip galvanize each pole and mast arm after fabrication in conformance with AASHTO M111. Use only the dry kettle method of fluxing each pole section. Submerge each section in the galvanizing kettle in one dip. Hot-dip galvanize the bolts, nuts, and washers in conformance with AASHTO M232. Provide only those galvanized bolts that accept galvanized standard nuts without requiring tools or causing removal of the protective coatings.

615-3.01 CONSTRUCTION REQUIREMENTS.
7.
Add the following after the first paragraph:

Deliver salvaged signs panels, posts, and hardware to the State Maintenance Yard, located at:

5700 East Tudor Road, Anchorage, AK.
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615‑5.01 BASIS OF PAYMENT. Add the following: Payment for each cantilevered sign will be made at the contract price and shall be full compensation for furnishing all labor, materials, and equipment required to complete the cantilevered sign installation described above.

Payment for furnishing all labor, materials, tools, equipment, and incidentals for preparing and painting each cantilevered sign structure shall be included in the unit price paid for Item 615(11).

Add the following pay item:

Pay Item No.
Pay Item
Pay Unit
615(11)
Standard Overhead Sign Support
Each

SECTION 618

SEEDING

Special Provision

618-1.01 DESCRIPTION.  Delete this subsection in its entirety and replace with the following:  All new or disturbed areas shown on the Plans and any other areas identified by the Engineer within the project limits shall be seeded.

This work shall consist of compost seed bed preparation, hydraulic application or hand broadcasting of the seed, finishing work including raking seed into the soil, mulch, fertilizing and limestone application in conformance with the Plans and Specifications.

618-2.01 MATERIALS.  Add the following to the list of materials:
Seed Mix A

Subsection 724-2.02, Table 724-1
Seed Mix B

Subsection 724-2.02, Table 724-2
Mulch


Subsection 727-2.01

Compost

Subsection 727-3.01

CONSTRUCTION REQUIREMENTS

618-3.01 SOIL PREPARATION.  Add the following:  Cover all slopes to be seeded with compost according to Section 727 immediately after the shaping of the slopes. Seed shall be applied immediately after the compost seed bed base preparation has been completed in accordance with Section 619 and approved by the Engineer.  Protect prepared base from damage and prevent erosion if seeding season limitations prohibit application of seed.

Delete the fourth paragraph and replace with the following: Roughen the surface to be seeded by grooving the soil in a uniform pattern that is perpendicular to the fall of the slope.  Use one or more of the following grooving methods with associated equipment before the application of seed: 

1. Manual raking with landscaping rakes:

2. Mechanical track walking with track equipment; or

3. Mechanical raking with a scarifying slope board.  Form one inch wide grooves spaced no more than six inches apart.

4. Rounding the top and bottom of slopes to facilitate tracking or raking and to create a pleasant appearance is acceptable, but disrupting drainage flow lines is not.

618-3.02 SEEDING SEASONS.  Add the following:  Application of Seed Mix shall be performed between May 15 and August 15.  Seeding outside of the specified timeframe may be approved by the Engineer.  The Contractor shall submit request for extension of seeding season in writing and provide appropriate guarantee for remedy if seeding proves to be unsuccessful.

Seed disturbed areas that require seeding within 14 days of the permanent cessation of ground disturbing activities in that area.  

618-3.03 APPLICATION.  Add the following as subparagraph e.) to Subsection 1.) Hydraulic Method:  Seed, mulch, and fertilizer for seeding shall be applied adhering to the application dry rates shown in the following table.  ***DELETED***
	Item
	Application Rate (per acre)

	Seed Mix A, B
	As Specified

	Mulch (with color)
	2000 lbs

	Fertilizer (16-16-16)
	400-450 lbs


Between applications of different seed mixes with the hydraulic method, the tank shall be thoroughly flushed, cleaned, and drained to prevent seeds of species that are not part of a Seed Mix from contaminating another Seed Mix.  The Engineer shall have the authority for inspection.

618-3.04 PLANT ESTABLISHMENT AND WATERING.  Delete Subsection 618-3.04 in its entirety, and add the following new Subsections: Protect seeded areas against traffic by approved warning signs or barricades. Repair surfaces gullied or otherwise damaged following seeding.  Maintain seeded areas in a satisfactory condition until final acceptance of work.

Reseed areas not showing evidence of satisfactory growth within 3 weeks of seeding.  Bare patches of soil more than 10 square feet in area must be reseeded.  Erosion gullies over 4 inches deep must be filled and reseeded.  Fill the entire erosion gully to surrounding grade, including the portions less than 4 inches deep. 

Fertilizing.  Fertilizer shall be reapplied with water twice between May 31 and September 1 at a rate of one-half the initial application to all areas that received Seed Mix as shown on Plans during the maintenance period.

Fertilizer shall be reapplied once between May 15 and June 15 at a rate of one-half the initial application to all areas that received Seed Mix as shown on the Plans during the maintenance period.

Watering during establishment.  Contractor shall ensure that the seeded areas stay moist during germination and seedling establishment (as defined by the grass plants attaining a height of approximately three inches).  The Contractor shall be prepared to water the seeded areas three times a day if weather conditions warrant it, until seedlings have become established.  

If the Contractor fails to apply adequate moisture during the germination period for four consecutive days, or after two notices without immediate response, the Engineer may declare all affected seeding unacceptable.  The Contractor will be required to reseed areas that have not been kept moist.

Mowing.  To control successional growth of voluntary species all areas seeded with Seed Mix A it shall be mowed once at the end of the growing season after October 1 when plants are dormant.

Maintenance period.  One full growing season shall be defined as the period between May 1 and September 30 for the purpose of this Contract.  Seeding will only be accepted as fully complete for maintenance requirement purposes, no partial acceptance will be given.

For roadsides and other areas the maintenance period shall be 90 days following their acceptance.  This period shall fall within the time defined for growing seasons.

The Contractor shall repair any damage to all seeded areas within their respective maintenance periods upon request by the Engineer.

618-3.05 ACCEPTANCE.  Add the following: During final inspection, the Engineer will perform a visual inspection of seeding to determine final stabilization.  During the visual inspection, each station and each side of the road will be considered a separate area.  The Engineer will accept seeding that has become a vegetative matt with 70% cover density in the inspection area.

Contact ADNR for advice or corrective measures, when seeded areas are not showing evidence of satisfactory growth.  The Contractor is responsible for retracking, reseeding, refertilizing, and remulching areas that do not show satisfactory growth, and those actions are subsidiary.

Reseed areas that are not acceptable to the Engineer. 

618-3.06 PERIOD OF ESTABLISHMENT.  Add the following: Establishment periods extend for one complete growing season following acceptable seeding.  Employ all possible means to preserve/maintain the new vegetative matt in a healthy and vigorous condition to ensure successful establishment.  Reseed areas that do not meet the specifications.  Watering and reseeding after the final inspection are subsidiary.

The Engineer may, but is not required to, determine the Project is complete except for the period of establishment, and issue a letter of final acceptance.  After final acceptance, work or materials due under this subsection during any remaining period of establishment are considered warranty obligations that continue to be due following final acceptance in accordance with subsection 105-1.16.
618-4.01 METHOD OF MEASUREMENT.  After Seeding by the Pound, delete text and replace with:  By the weight of dry seed acceptably seeded and maintained.
Add the following: The amount of mulch, fertilizer, limestone and water in this work, including any required reseeding, will be subsidiary to Pay Items 618 and shall not be measured separately for payment.
Carrier and or tracer used with hydroseed Seed Mix shall not be measured for payment, but will be subsidiary to Pay Items 618.
The work described under subsection 618‑3.01 Soil Preparation shall not be measured but will be subsidiary to Items 618.
Maintenance for seeded areas will not be measured separately, but shall be subsidiary to Items 618.
618-5.01 BASIS OF PAYMENT.  Delete paragraphs beginning: “Seeding by the Acre” and “Seeding by the Pound” and replace with:
Seeding by the Acre.  Payment is for established vegetative matt.  Soil preparation, fertilizer, and water required for hydraulic method are subsidiary.
Seeding by the Pound.  Payment is for established vegetative matt.  Soil preparation, fertilizer, and water required for hydraulic method are subsidiary.
Add new pay description:
Water for Seeding. Water applied for growth of vegetative matt, including maintenance and water for hydraulic seeding, fertilizing, or mulching are subsidiary.  Water after project completion is subsidiary. 
Add the following:  Partial payments of up to 90 percent of full amount may be authorized for seeded areas with 90‑day maintenance period requirement at the time of acceptance.  The balance shall be paid at the completion of the maintenance period.
Add the following Pay Items:
Pay Item No.
Pay Item
Pay Unit
618(1A) 
Seed Mix A
Acre
618(1B) 
Seed Mix B
Acre

SECTION 619

SOIL STABILIZATION
Special Provisions

619-1.01 DESCRIPTION. Delete and Replace with the following:
Furnish, place, and maintain mulch, matting or compost material where shown on the Plans.

619-2.01 MATERIALS. Add the following to the list of material specifications:


 Compost
Subsection 727-3.01 

CONSTRUCTION REQUIREMENTS


619-3.01 SURFACE PREPARATION. Add the following:
Ensure that the lines and grades and tracking of slopes are final prior to application of compost.

619-2.01 APPLICATION. Add the following:
Apply compost blanket to soil surface no steeper than 2H:1V in a uniform thickness of 2 inches minimum depth. Apply compost onto the slopes by pneumatic blower, spreader unit or by hand using a hand shovel. Project compost directly at soil surface, thereby preventing water from moving between the soil-compost interface. Where applicable, the compost blanket shall extend at least 3 feet over the shoulder of the slope. Use compost on areas that only have sheet flow drainage patterns. Do not use compost as mulch on areas that receive concentrated flows. Coarse compost can be used for erosion control, fine compost to be used if the slope is to be landscaped or seeded. 

Slightly roughen (scarify) slopes and remove large clods, rocks, stumps, roots larger than two (2) inches in diameter and debris on slopes where vegetation is to be established. Where it is practical, track (compact) perpendicular to contours on the slope using a bulldozer before applying the compost. On highly unstable soils, use compost in conjunction with appropriate structural and diversion measures. 

Dry or hydraulic seeding may be completed following compost application, as required or during the compost application itself, where a pneumatic unit is used to apply the compost. Do not use vehicles or equipment which cause rutting, compaction or displacement of the subgrade or compost blanket during or after application.

619-2.01 MAINTENANCE. Add the following:
Maintain the Compost until all work on the project is complete and accepted.

619-2.01 METHOD OF MEASUREMENT. Add the following:
Measured on the slope of the ground surface in place.

619-2.01 BASIS OF PAYMENT. Add the following:
Payment will be made under: 

Pay Item No.
Pay Item
Pay Unit
619 (3) 
Compost 2” Depth
Square Yard

Special Provisions

Replace Section 639 with the following:

SECTION 639

DRIVEWAYS
639-1.01 DESCRIPTION.  Construct approaches, residential or commercial driveways at the locations shown in the Plans.

639-2.01 MATERIALS.  Use materials that conform to the standards for the main roadway.

639-3.01 CONSTRUCTION.  Construct driveways and approaches to the dimensions shown on the Plans.

639-4.01 METHOD OF MEASUREMENT.  By the number of driveways and approaches constructed as shown on the Plans or as directed.  Pavement removal and excavation required beyond the limits of the adjacent mainline will be subsidiary.

639-5.01 BASIS OF PAYMENT.  At the contract unit price shown in the bid schedule.  The contract unit price for driveways and approaches shall be full compensation for furnishing equipment and labor necessary to complete the work as specified.

Materials required to construct driveways and approaches will be paid for separately under the respective items listed in the bid schedule.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
639(2)
Commercial Driveway
Each

639(6)
Approach
Each

CR58-050902
Special Provisions

Replace Section 641 with the following:

SECTION 641

EROSION, SEDIMENT, AND POLLUTION CONTROL
641-1.01 DESCRIPTION.  Provide project administration and Work relating to control of erosion, sedimentation, and discharge of pollutants, according to this section and applicable local, state, and federal requirements, including the Construction General Permit.

641-1.02 DEFINITIONS.  These definitions apply only to Section 641.

Alaska Certified Erosion and Sediment Control Lead (AK-CESCL). A person who has completed training, testing, and other requirements of, and is currently certified as, an AK-CESCL from an AK-CESCL Training Program (a program developed under a Memorandum of Understanding between the Department and others). The Department recognizes AK-CESCLs as “qualified personnel” required by the CGP. An AK-CESCL must be recertified every three years. 

Alaska Department of Environmental Conservation (ADEC).  The state agency authorized by EPA to administer the Clean Water Act’s National Pollutant Discharge Elimination System.  

Alaska Pollutant Discharge Elimination System (APDES). A system administered by ADEC that issues and tracks permits for storm water discharges.

Best Management Practices (BMPs).  Temporary or permanent structural and non-structural devices, schedules of activities, prohibition of practices, maintenance procedures, and other management practices to prevent or minimize the discharge of pollutants to waters of the United States. BMPs also include, but are not limited to, treatment requirements, operating procedures, and practices to control plant site runoff, spillage or leaks, sludge or waste disposal, or drainage from material storage.

Clean Water Act (CWA).  Federal Water Pollution Control Amendments of 1972, as amended (33 U.S.C. 1251 et seq.).

Consent Decree. The decree entered by the United States District Court for the District of Alaska on September 21, 2010, regarding compliance with the CWA and implementation of the CGP, to which the United States and the Department are parties.

Construction Activity. Physical activity by the Contractor, Subcontractor or utility company; that may result in erosion, sedimentation, or a discharge of pollutants into storm water. Construction Activity includes soil disturbing activities (e.g. clearing, grubbing, grading, excavating); and construction materials or equipment storage or maintenance (e.g. material piles, borrow area, concrete truck chute washdown, fueling); and other industrial storm water directly related to the construction process (e.g. concrete or asphalt batch plants).

Construction General Permit (CGP). The permit authorizing storm water discharges from Construction Activities, issued and enforced by ADEC. It authorizes stormwater discharges provided permit conditions and water quality standards are met.  

Electronic Notice of Intent (eNOI). The electronic Notice of Intent submitted to ADEC, to obtain coverage under the CGP.

Electronic Notice of Termination (eNOT). The electronic Notice of Termination submitted to ADEC, to end coverage under the CGP. 

Environmental Protection Agency (EPA). A federal agency charged to protect human health and the environment.
Erosion and Sediment Control Plan (ESCP). The Department’s project specific document that illustrates measures to control erosion and sediment on the project. The ESCP provides bidders with the basis for cost estimating and guidance for developing an acceptable Storm Water Pollutant Prevention Plan (SWPPP).
Final Stabilization. Is defined in this section as it is defined in the CGP.

Hazardous Material Control Plan (HMCP).  The Contractor's detailed project specific plan for prevention of pollution from storage, use, transfer, containment, cleanup, and disposal of hazardous material (including, but are not limited to, petroleum products related to construction activities and equipment).  The HMCP is included as an appendix to the SWPPP.

Inspection.  An inspection required by the CGP or the SWPPP, usually performed together by the Contractor’s SWPPP Manager and Department’s stormwater inspector.  

Multi-Sector General Permit (MSGP). The Alaska Pollutant Discharge Elimination System General Permit for storm water discharges associated with industrial activity.

Operator(s). The party or co-parties associated with a regulated activity that has responsibility to obtain permit coverage under the CGP.  ”Operator” for the purpose of the CGP and in the context of stormwater associated with construction activity, means any party associated with a construction project that meets either of the following two criteria:
1.
The party has operational control over construction plans and specifications, including the ability to make modifications to those plans and specifications; or

2.
The party has day to day operational control of those activities at a project which are necessary to ensure compliance with a SWPPP for the site or other permit conditions (e.g. they are authorized to direct workers at a site to carry out activities required by the SWPPP or comply with other permit conditions).
Pollutant. Any substance or item meeting the definition of pollutant contained in 40 CFR § 122.2. A partial listing from this definition includes: dredged spoil, solid waste, sewage, garbage, sewage sludge, chemical wastes, biological materials, wrecked or discarded equipment, rock, sand, cellar dirt and industrial or municipal waste.  

Project Zone. The physical area provided by the Department for Construction. The Project Zone includes the area of highway or facility under construction, project staging and equipment areas, and material and disposal sites; when those areas, routes and sites, are provided by the Department by the Contract and are directly related to the Contract. 

Support Activities including material sites, material processing sites, disposal sites, haul routes, staging and equipment storage areas; that are furnished by the Contractor or a commercial operator, are not included in the Project Zone. 

Records. Any record, report, information, document, or photograph required to be created or maintained pursuant to the requirements of the Consent Decree, the CGP, the CGP storm water requirements of the Clean Water Act; and applicable local, state, and federal laws and regulations regarding document preservation.
Storm Water Discharges From Municipal Separate Storm Sewer Systems (MS4s).  A conveyance or system of conveyances including roads with drainage systems, municipal streets, catch basins, curbs, gutters, ditches, man-made channels, or storm drains that discharges into waters of the United States and is owned or operated by a public agency.
Spill Prevention, Control, and Countermeasure Plan (SPCC Plan). The Contractor’s detailed plan for petroleum spill prevention and control measures that meet the requirements of 40 CFR 112.
Spill Response Field Representative. The Contractor’s representative with authority and responsibility for managing, implementing, and executing the HMCP and SPCC Plan.
Storm Water Pollution Prevention Plan (SWPPP). The Contractor’s detailed project specific plan to minimize erosion and contain sediment within the Project Zone, and to prevent discharge of pollutants that exceed applicable water quality standards. The SWPPP includes, but is not limited to, amendments, records of activities, inspection schedules and reports, qualifications of key personnel, and all other documentation, required by the CGP and this specification, and other applicable local, state, and federal laws and regulations.

Storm Water Pollution Prevention Plan Two (SWPPP2). The Contractor’s detailed project specific plan to comply with CGP or MSGP requirements, for Contractor construction-related Support Activities outside the Project Zone. 
Subcontractor Spill Response Coordinator. The subcontractor’s representative with authority and responsibility for coordinating the subcontractor’s activities in compliance with the HMCP and SPCC Plan.

Subcontractor SWPPP Coordinator. The subcontractor’s representative with authority to direct the subcontractor’s work, and who is responsible for coordination with the Superintendent and SWPPP Manager, and for the subcontractor’s compliance with the SWPPP.

Superintendent. The Contractor’s duly authorized representative in responsible charge of the work.  The Superintendent has responsibility and authority for the overall operation of the Project and for Contractor furnished sites and facilities directly related to the Project. 

Support Activities. See ADEC CGP definition. Further defined as construction activities in which the Department is not an operator and the activity is outside the Project Zone. 

SWPPP Amendment. A revision or document that adds to, deletes from, or modifies the SWPPP.

SWPPP Manager. The Contractor’s qualified representative who conducts Inspections and has authority to suspend work and to implement corrective actions required for CGP compliance. 

SWPPP Preparer. The Contractor’s qualified representative who is responsible for developing the initial SWPPP.

Utility Spill Response Coordinator. The Utility’s representative with authority and responsibility for coordinating the Utility’s activities in compliance with the HMCP and SPCC Plan.

Utility SWPPP Coordinator. The Utility’s representative with authority to direct the Utility’s work, and who is responsible for coordination with the Superintendent and SWPPP Manager, and for the Utility’s compliance with the SWPPP.

641-1.03 PLAN AND PERMIT SUBMITTALS.  For plans listed in Subsection 108-1.03.5 (SWPPP and HMCP) use the Contractor submission and Department review deadlines identified in Subsection 641-1.03.

Partial and incomplete submittals will not be accepted for review.  Any submittal that is re-submitted or revised after submission, but before the review is completed, will restart the submittal review timeline. No additional Contract time or additional compensation will be allowed due to delays caused by partial or incomplete submittals, or required re-submittals.

1.
Storm Water Pollution Prevention Plan. Submit an electronic copy and three hard copies of the SWPPP to the Engineer for approval. Deliver these documents to the Engineer at least 21 days before beginning Construction Activity. Organize and bind the SWPPP and related documents for submittal according to the requirements of Subsection 641-2.01.2.
The Department will review the SWPPP submittals within 14 days after they are received. Submittals will be returned to the Contractor, and marked as either “rejected” with reasons listed or as “approved” by the Department. When the submittal is rejected, the Contractor must revise and resubmit the SWPPP. The 14 day review period will restart when the contractor submits an electronic copy and three hard copies of the revised SWPPP to the Engineer for approval.

After the SWPPP is approved by the Department, the Contractor must sign and certify the approved SWPPP.

2.
Hazardous Material Control Plan.  Submit an electronic copy and three hard copies of the HMCP, as an appendix to the SWPPP, to the Engineer for approval. The HMCP submittal and review timeline, and signature requirements are the same as the SWPPP. 

3.
Spill Prevention, Control and Countermeasure Plan. When a SPCC Plan is required under Subsection 641-2.03, submit an electronic copy and three signed hard copies of the SPCC Plan to the Engineer. Deliver these documents to the Engineer at least 21 days before beginning Construction Activity. The Department reserves the right to review the SPCC Plan and require modifications.

4.
CGP Coverage. The Contractor is responsible for permitting of Contractor and subcontractor Construction Activities related to the Project. The Contractor cannot use the SWPPP for  Support Activities outside the Project Zone where the Department is not an operator. 

After Department approval of the SWPPP and prior to beginning Construction Activity, submit an eNOI with the required fee to ADEC for coverage under the Construction General Permit (CGP). Submit a copy of the signed eNOI and ADEC’s acknowledgement letter to the Engineer when the eNOI is submitted to ADEC. 

Do not begin Construction Activity until the conditions listed in Subsection 641-3.01.1 are completed. 

The Department will submit an eNOI to ADEC for Construction Activities inside the Project Zone. The Engineer will provide the Contractor with a copy of the Department’s eNOI and ADEC’s acknowledgment letter, for inclusion in the SWPPP. 

5.
Ending CGP Coverage. Submit an eNOT to ADEC, and submit both a copy of the signed eNOT and ADEC’s acknowledgement letter to the Department, within 30 days after the Engineer has determined the conditions listed in Subsection 641-3.01.6 have been met. 

6.
ADEC SWPPP Review.  When CGP, Part 2.1.3 - requires ADEC SWPPP review:

a.
Transmit a copy of the Department-approved SWPPP to ADEC using delivery receipt confirmation;

b.
Transmit a copy of the delivery receipt confirmation to the Engineer within seven days of receiving the confirmation; and

c.
Retain a copy of delivery receipt confirmation in the SWPPP. 

7.
Local Government SWPPP Review.  When local government or the CGP Part 2.1.4 requires local government review: 

a.
Transmit a copy of the Department-approved SWPPP and other information, as required, to local government, with the required fee using delivery receipt confirmation;  

b.
Transmit a copy of the delivery receipt confirmation to the Engineer within seven days of receiving the confirmation;  

c.
Transmit a copy of any comments by the local government to the Engineer within seven days of receipt;  

d.
Amend the SWPPP as necessary to address local government comments and transmit SWPPP Amendments to the Engineer within seven days of receipt of the comments; 

e.
Include a copy of local government SWPPP review letter in the SWPPP; and
f.
Before ending permit coverage file a project ending notification with local government and allow them to inspect the work.
8.
Modifying Contractor’s eNOI.  When required by The CGP Part 2.7, modify your eNOI to update or correct the information. Reasons for modification include change to the start or end dates, small changes in number of acres to be disturbed, change in decision to use or not use treatment chemicals, or changed location of SWPPP Records.

The Contractor must submit an eNOT and then submit a new eNOI instead of an eNOI modification when: the operator has changed, the original eNOI indicates disturbed area less than five acres and the project will disturb more than five acres, or a project over five disturbed acres grows by more than 50%. 

641-1.04 PERSONNEL QUALIFICATIONS.  The SWPPP Preparer must meet at least one of the following qualifications:

a.
Current certification as a Certified Professional in Erosion and Sediment Control (CPESC); 

b.
Current certification as AK-CESCL, and at least two years experience in erosion and sediment control, as a SWPPP Manager or SWPPP writer, or equivalent. Provide documentation including project names, project timelines, and work responsibilities demonstrating the experience requirement; or

c.
Professional Engineer registered in the State of Alaska with current certification as AK-CESCL

For Projects disturbing more than 20 acres, the SWPPP Preparer must also have completed a Department approved SWPPP Preparation course. Approved courses will be posted on the Department’s D&ES, Environmental website.

The Superintendent must meet the following qualifications:

a.
Current certification as AK-CESCL; and 

b.
Duly authorized representative, as defined in the CGP, Appendix A, Part 1.12.3

The SWPPP Manager (identified in the CGP as the Storm Water Lead) and the Storm Water Inspector must have current certification as AK-CESCL, and be knowledgeable in the requirements of that position as defined in the CGP, Appendix C, Qualified Person. The SWPPP Manager has authority to work in each position concurrently.
The Active Treatment System (ATS) operator must have current certification as AK-CESCL, and be knowledgeable in the principals and practices of treatment systems in general, and the operation of the ATS in particular. Minimum experience to be 6 months field experience or completion of an ATS manufacturer’s training course.

The Department accepts people having any of the following certificates as equivalent to AK-CESCL, if the certificates are current according to the sponsoring organization’s policies:

a.
CPESC, Certified Professional in Erosion and Sediment Control; 

b.
CISEC, Certified Inspector in Sediment and Erosion Control; or

c.
CESCL, Washington Department of Ecology Certified Erosion and Sediment Control Lead (Through Nov. 30, 2011 only. Will not be accepted as an equivalent substitution after Nov. 30, 2011).

641-1.05 SIGNATURE/CERTIFICATION REQUIREMENTS AND DELEGATIONS. 
1.
eNOI and eNOT. The eNOI and eNOT must be signed and certified by a responsible corporate officer according to CGP Appendix A, Part 1.12.2. Signature and certification authority for the eNOI and eNOT cannot be delegated.

2.
Delegation of Signature Authority for Other SWPPP Documents and Reports.  Use Form 25D-108 to delegate signature authority and certification authority to the Superintendent position, according to CGP Appendix A, Part 1.12.3, for the SWPPP, Inspection Reports and other reports required by the CGP. The Engineer will provide the Department’s delegation Form 25D-107, which the Contractor must include in the SWPPP.

3.
Subcontractor Certification. Subcontractors must certify that they have read and will abide by the CGP and the conditions of the project SWPPP.
641-1.06 RESPONSIBILITY FOR STORM WATER PERMIT COVERAGE.

1.
The Department and the Contractor are jointly responsible for permitting and permit compliance within the Project Zone.

2.
The Contractor is responsible for permitting and permit compliance outside the Project Zone for Support Activities. The Contractor has sole responsibility for compliance with ADEC and other applicable federal, state, and local requirements, and for securing all necessary clearances, rights, and permits. Subsection 107-1.02 describes the requirement to obtain permits, and to provide permit documents to the Engineer.   

3.
An entity that owns or operates, a commercial plant (as defined in Subsection 108-1.01.3) or material source or disposal site outside the Project Zone, is responsible for permitting and permit compliance. The Contractor has sole responsibility to verify that the entity has appropriate permit coverage. Subsection 107-1.02 describes the requirement to obtain permits, and to provide permit documents to the Engineer. 

4.
The Department is not responsible for permitting or permit compliance, and is not liable for fines resulting from noncompliance with permit conditions:
a.
For areas or Support Activities outside the Project Zone; and

b.
For commercial plants, commercial material sources, and commercial disposal sites. 

641-1.07 UTILITY RELOCATION COVERAGE.  A Utility company is not an Operator when utility relocation is performed concurrently with the Project, as outlined in Section 105-1.06.  The Department maintains operational control over the Utility’s plans and specifications for coordination with project construction elements, and the Contractor has day-to-day control over the various utility construction activities that occur in support of the Project.  A Utility company is considered a subcontractor for concurrent relocation.

After the Contractor has an active NOI for the Project, a Utility Company performing advance relocation work under a separate SWPPP no longer has Operator status and files the NOT for the Utility Company’s SWPPP covering only the completed utility work.  Remaining utility relocation work is included in and performed under the Project SWPPP.
641-2.01 STORM WATER POLLUTION PREVENTION PLAN (SWPPP) REQUIREMENTS.
1.
SWPPP Preparer and Pre-Construction Site Visit.  Use a SWPPP Preparer to develop the SWPPP and associated documents, according to the requirements of the CGP. The SWPPP Preparer must put their name, qualifications (including the expiration date of any certifications), title and company name in the SWPPP. 

The SWPPP Preparer must conduct a pre-construction inspection at the Project site before construction activity begins. If the SWPPP Preparer is not a Contractor employee, the SWPPP Preparer must visit the site accompanied by the Contractor. Give the Department at least seven days notice of the site visit, so that the Department may participate.

During the pre-construction inspection, the SWPPP Preparer must identify, or if a draft of the SWPPP has already been prepared verify that the SWPPP fully addresses and describes:

a.
Opportunities to phase construction activities;

b.
Appropriate BMPs and their sequencing; and

c.
Sediment controls that must be installed prior to beginning Construction Activities.

Document the SWPPP Preparer’s pre-construction inspection in the SWPPP on Form 25D-106, SWPPP Pre-Construction Site Visit, including the names of attendees and the date.
2.
Developing the SWPPP.  Use the Department’s ESCP and other Contract documents as a starting point for developing the SWPPP. The approved SWPPP replaces the ESCP. 

Develop the SWPPP framework according to the ADEC SWPPP template with additional information as required. Include information required by the CGP, Part 5, and this specification. 

When using the SWPPP template:

(
In Section 3 (Good Housekeeping), add a subsection to describe dedicated asphalt plants and/or dedicated concrete plants, give their locations and identify the BMPs that will be used to minimize pollutants from them.  If there are no dedicated asphalt or concrete plants, then state that in the SWPPP.

(
Include the following appendices:

(
Appendix A
–
Site Maps and Drawings

(
Appendix B
–
BMP Details

(
Appendix C
–
Project Schedule

(
Appendix D
–
Supporting Documentation: TMDLs, Endangered Species, & Historical Properties

(
Appendix E
–
Project Permits 

(
Appendix F
–
Delegation of Authority

(
Appendix G
–
Subcontractor Certifications/Agreements

(
Appendix H
–
Construction General Permit

(
Appendix I
–
Notice of Intent and Delivery Confirmation, Letter from ADEC, Notice of Termination (Include both Department’s and Contractor’s)
(
Appendix J
–
Monitoring Plan (If Applicable) and Reports

(
Appendix K
–
SWPPP Preparer’s Site Visit 

(
Appendix L
–
Hazardous Material Control Plan (HMCP)

(
Appendix M
–
Personnel Qualifications and Training Certificates for:

○
Superintendent

○
SWPPP Preparer

○
SWPPP Manager/Storm Water Lead/Inspector

○
Contractor’s ATS Operator

○
Department’s Project Engineer and Inspector(s)

○
Qualified personnel must be described in a list with names and dates in positions

(
Appendix N
–
Training Log

(
Appendix O
–
Corrective Action Log

(
Appendix P
–
Grading and Stabilization Activities Log

(
Appendix Q
–
Rain Record

(
Appendix R
–
Inspection Reports

(
Appendix V
–
Monitoring Reports
(
Appendix W
–
Antidegradation Analysis
(
Appendix X
–
Dewatering Permit
Obtain the following forms after they have been completed by the Department and include them in the SWPPP:

(
SWPPP Delegation of Signature Authority – DOT&PF (25D-107)

(
SWPPP Certification for DOT&PF (25D-109)

(
SWPPP Delayed Action Item Report (25D-113)

Use the following Department forms for recording information in the SWPPP:

(
SWPPP Amendment Log (25D-114)

(
SWPPP Certification for Contractor (25D-111)

(
SWPPP Construction Site Inspection Report (25D-100)

(
SWPPP Corrective Action Log (25D-112)

(
SWPPP Daily Record of Rainfall (25D-115)

(
SWPPP Delegation of Signature Authority – Contractor (25D-108)

(
SWPPP Grading and Stabilization Activities Log (25D-110)

(
SWPPP Pre-Construction Site Visit (25D-106)

(
SWPPP Project Staff Tracking (25D-127)

(
SWPPP Subcontractor Certification (25D-105)

(
SWPPP Training Log (25D-125)

SWPPP Forms are at:  http://www.dot.state.ak.us/stwddes/dcsconst/pop_constforms.shtml

Compile the SWPPP in three ring binders with tabbed and labeled dividers for each section and appendix.
3.
SWPPP Considerations and Contents.
The SWPPP must provide erosion and sediment control measures for all Construction Activity within the Project Zone. Support Activities outside the Project Zone must have permit coverage, using separate SWPPP2s, and separate Contractor Inspections. 

The SWPPP must consider the activities of the Contractor and all subcontractors and utility companies performing work in the Project Zone. The SWPPP must describe the roles and responsibilities of the Contractor, subcontractors, utility companies, and the Department with regard to implementation of the SWPPP.  The SWPPP must identify all operators for the Project, including utility companies performing Construction Activity, and identify the areas:

a.
Over which each operator has operational control; and

b.
Where the Department and Contractor are co-operators.

For work outside the Project Zone the SWPPP must identify the entity that has stormwater permit coverage, the operator, and the areas that are:

a.
Dedicated to the Project and where the Department is not an operator; and

b.
Not dedicated to the project, but used for the project.  

Develop the SWPPP according to the requirements of the CGP and this specification, and account for the Contractor’s construction methods and phasing. 

Design temporary BMPs for a 2 year 24 hour precipitation amount. Describe BMPs in the SWPPP and in SWPPP Amendments, including source controls, sediment controls, discharge points, and all temporary and permanent stabilization measures. Describe the design, placement, installation, and maintenance of each BMP, using words and drawings as appropriate. Provide a citation to the BMP Manual or publication used as a source for the BMP, including the title of the BMP Manual or publication, the author (individual or agency), and date of publication. If no published source was used to select or design a BMP, then the SWPPP or SWPPP amendment must state that “No BMP manual or publication was used for this design.”

Describe the sequence and timing of activities that disturb soils and of BMP implementation and removal. Phase earth disturbing activities to minimize unstabilized areas, and to achieve temporary or final stabilization quickly. Whenever practicable incorporate final stabilization work into excavation, embankment, and grading activities.

Identify in the SWPPP whether Inspections are conducted:

a.
Areas where the mean annual precipitation is between 14 and 40 inches: once every seven (7) days;
b.
Areas where the mean annual precipitation is 40 inches or greater: once every seven (7) days, and twice every seven days during periods of relatively continuous precipitation or sequential storm events. 

Linear Project Inspections, as per CGP 6.5, are prohibited unless permitted by the Project Engineer.
The SWPPP must cite and incorporate applicable requirements of the Project permits, environmental commitments, and commitments related to historic preservation. Make additional consultations or obtain permits as necessary for Contractor specific activities which were not included in the Department’s permitting and consultation.

The SWPPP is a dynamic document. Keep the SWPPP current by noting installation, modification, and removal of BMPs, and by using amendments, SWPPP amendment logs, Inspection Reports, corrective action logs, records of land disturbance and stabilization, and any other records necessary to document storm water pollution prevention activities and to satisfy the requirements of the Consent Decree, CGP and this specification. See Subsection 641-3.03 for more information.

4.
Recording Personnel and Contact Information in the SWPPP. 
Include in the SWPPP, Records of the AK-CESCL cards or certificates for the Superintendent and SWPPP Manager/Storm Water Lead, and for any acting Superintendent and acting SWPPP Managers.  If the Superintendent or SWPPP Manager is replaced permanently or temporarily, by an acting Superintendent or acting SWPPP Manager; record in the SWPPP (use Form 25D-127) the names of the replacement personnel, the date of the replacement. For temporary personnel record their beginning and ending dates. 

Provide 24 hour contact information for the Superintendent and SWPPP Manager. The Superintendent and SWPPP Manager must have 24 hour contact information for all Subcontractor SWPPP Coordinators and Utility SWPPP Coordinators.

Include in the SWPPP, Records of the AK-CESCL cards or certificates of storm water inspectors, and ATS operators. Record their beginning and ending dates. 

The Department will provide Records of AK-CESCL cards or certificates for the Project Engineer and the Stormwater Inspectors, and names and dates they are acting in that position. Include the Department’s Records in the SWPPP. 

641-2.02 HAZARDOUS MATERIAL CONTROL PLAN (HMCP) REQUIREMENTS.  Prepare the HMCP for prevention of pollution from storage, use, containment, cleanup, and disposal of all hazardous material, including petroleum products related to construction activities and equipment. Include the HMCP as an appendix to the SWPPP. Compile Material Safety Data Sheets in one location and reference that location in the HMCP.
Designate a Contractor’s Spill Response Field Representative with 24 hour contact information. Designate a Subcontractor Spill Response Coordinator for each subcontractor. The Superintendent and Contractor’s Spill Response Field Representative must have 24 hour contact information for each Subcontractor Spill Response Coordinator and the Utility Spill Response Coordinator.
List and give the location and estimated quantities of hazardous materials (Including materials or substances listed in 40 CFR 117 and 302, and petroleum products) to be used or stored on the Project. Hazardous materials must be stored in covered storage areas.  Include secondary containment for all hazardous material storage areas.
Identify the locations where fueling and maintenance activities will take place, describe the activities, and list controls to prevent the accidental spillage of petroleum products and other hazardous materials. Controls include placing absorbent pads or other suitable containment under fill ports while fueling, and under equipment during maintenance or repairs.
Use secondary containment under all stationary equipment (equipment that does not have a seat for driving) that contains petroleum products. Use secondary containment under pumps, compressors, and generators.
List the types and approximate quantities of response equipment and cleanup materials available on the Project. Include a list and location map of cleanup materials, at each different work site and readily available off site (materials sources, material processing sites, disposal sites, staging areas, etc). Spill response materials must be stored in sufficient quantity at each work location, appropriate to the hazards associated with that site.

Describe procedures for containment and cleanup of hazardous materials.  Describe a plan for the prevention, containment, cleanup, and disposal of soil and water contaminated by spills.  Describe a plan for dealing with contaminated soil and water encountered during construction. Clean up of spills or contaminated surfaces must be initiated immediately and completed as soon as practicable.

Describe methods of disposing of waste petroleum products and other hazardous materials generated by the Project, including routine maintenance.  Identify haul methods and final disposal areas.  Assure final disposal areas are permitted for hazardous material disposal.

Describe methods of complying with the requirements of AS 46.04.010-900, Oil and Hazardous Substances Pollution Control, and 18 AAC 75. Include contact information for reporting hazardous materials and petroleum product spills to the Project Engineer and reporting to federal, state and local agencies.

641-2.03 SPILL PREVENTION, CONTROL AND COUNTERMEASURE PLAN (SPCC Plan) REQUIREMENTS.  Prepare and implement an SPCC Plan when required by 40 CFR 112; when both of the following conditions are present on the Project:

a. Oil or petroleum products from a spill may reach navigable waters (as defined in 40 CFR 112); and

b. Total above ground storage capacity for oil and any petroleum products is greater than 1,320 gallons (not including onboard tanks for fuel or hydraulic fluid used primarily to power the movement of a motor vehicle or ancillary onboard oil-filled operational equipment, and not including containers with a storage capacity of less than 55 gallons)

Reference the SPCC Plan in the HMCP and SWPPP.

641-2.04 RESPONSIBILITY AND AUTHORITY OF THE SUPERINTENDENT AND SWPPP MANAGER. 
The Superintendent is responsible for the overall operation of the Project and all Contractor furnished sites and facilities directly related to the Project. The Superintendent shall sign and certify the SWPPP, Inspection Reports, and other reports required by the CGP and the Consent Decree, except the NOI and NOT. The Superintendent may not delegate the task or responsibility of signing and certifying the SWPPP submitted under Subsection 641-1.03.1, Inspection Reports, and other reports required by the CGP and the Consent Decree. 

The Superintendent may assign certain duties to the SWPPP Manager; those duties may include:
1.
Ensuring Contractor’s and subcontractor’s compliance with the SWPPP and CGP;

2.
Ensuring the control of erosion, sedimentation, or discharge of pollutants;

3.
Directing and overseeing installation, maintenance, and removal of BMPs;

4.
Performing Inspections; and

5.
Updating the SWPPP including adding amendments and forms.

The SWPPP Manager has authority to work in the following positions named in the CGP, Appendix C, Qualified Person: Storm Water Lead (CGP position equivalent to SWPPP Manager), and Storm Water Inspector. The SWPPP Manager has authority to work in all the position of ATS Operator if they meet the knowledge and experience qualifications listed in 1.04.. 

The Superintendent and SWPPP Manager shall be knowledgeable in the requirements of this Section 641, the SWPPP, CGP, BMPs, HMCP, SPCC Plan, environmental permits, environmental commitments, and historic preservation commitments.   

The Superintendent and SWPPP Manager shall have the Contractor’s complete authority and be responsible for suspending construction activities that do not conform to the SWPPP or CGP.

641-2.05 MATERIALS.  Use materials suitable to withstand hydraulic, wind, and soil forces, and to control erosion and trap sediments according to the requirements of the CGP and the Specifications.
(
Use the temporary seed mixture specified by special provision, or use annual rye grass if no temporary seed mix is specified. 

(
Use soil stabilization material as specified in Section 727. 

(
Use silt fences as specified in Section 729.

(
Use straw that is certified as free of noxious weed by the United States Department of Agriculture, Natural Resources Conservation Service, Local Soil and Water Conservative District. Alaska Weed Free Forage Certification Program must be used when available. Hay may not be substituted for straw. 

(
Use Oregon Scientific RGR126 wireless rain gauge with temperature, or Taylor 2751 Digital Wireless Rain Gauge with Thermometer, or approved equivalent. 

641-2.06 CONTRACTOR REQUIREMENTS. The Contractor must be familiar with the requirements of the CGP because Contractor’s employees will be conducting duties that relate to compliance with the CGP. 
641-3.01 CONSTRUCTION REQUIREMENTS.  Comply with the SWPPP and CGP requirements.
1. Before Construction Activity may Begin.
a.
Confirm the following:
1)
The SWPPP Preparer must visit the Project, the visit must be documented in the SWPPP, and the SWPPP must be developed (or amended) with findings from the visit;

2)
The SWPPP must be approved by the Engineer;

3)
The Contractor must be authorized to begin by the Engineer; 

4)
The Project eNOIs for the Department and for the Contractor, as well as any other eNOIs if there are additional operators, must be listed as Active Status on the ADEC website; and 

5)
The Department approved SWPPP must be submitted to ADEC and Local Government (when required).

b.
Post notices containing the following information:
1)
Copy of all eNOIs related to this project;

2)
Name and 24 hour phone number of SWPPP Manager; and

3)
Location of the SWPPP.
Post notices on the outside wall of the Contractor’s project office, and near the main entrances of the construction project. Protect postings from the weather. Locate postings so the public can read them without obstructing construction activities or the traveling public (for example, at an existing pullout).  Do not use retroreflective signs for the SWPPP posting. Do not locate SWPPP signs in locations where the signs may be confused with traffic control signs or devices. Update the notices if the listed information changes, for instance if the location of the SWPPP or contact person changes during the winter.
.
Install an outdoor rain gauge per manufacturer’s guidance, in a accessible location on the Project.

d.
Delineate the site for both land disturbing activities and areas that will be left undisturbed. Install sediment controls and other BMPs that must be placed prior to the initiation of Construction Activity. 

The CGP Part 4.10.2 allows winter construction of ice roads or the placement of sand or gravel on frozen tundra with no excavation or potential to pollute waters of the U.S., without submitting an eNOI. The Contractor is responsible for resulting erosion or sediment runoff during spring thaw and summer. The CGP Part 4.10.3 allows cutting of trees and brush while the ground is frozen, without disturbing the vegetative mat, prior to submitting an eNOI.

2. During Construction.  

Make copies of the applicable portions of the SWPPP available to subcontractors and utility companies before they begin soil disturbing activities. Inform subcontractors and utility companies of amendments that affect them in a timely manner. Ensure all subcontractors who engage in soil-disturbing activities understand and comply with the SWPPP and the CGP, and have signed a SWPPP Subcontractor Certification, Form 25D-105, before they conduct the activity. Include SWPPP Subcontractor Certifications as an appendix to the SWPPP. Provide SWPPP information to utility companies. Coordinate with subcontractors and utility companies doing work in the Project Zone so that BMPs, including temporary and permanent stabilization, are installed, maintained, and protected from damage. 

Provide on-going training to employees and subcontractors, on control measures at the site and applicable storm water pollution prevention procedures. Training must be specific to the installation, maintenance, protection, and removal of control measures. Training must be given at a frequency that will be adequate to ensure proper implementation and protection of control measures. Document on the SWPPP Training Log. Form 25D-125, the dates and attendees to these trainings. Include the SWPPP Training Log as an appendix to the SWPPP.  

Notify the Engineer immediately if the actions of any utility company or subcontractor do not comply with the SWPPP and the CGP. 

Comply with Subsection 107-1.11 Protection and Restoration of Property and Landscape. Do not install concrete washout containment within 100 feet of wetlands and/or other water bodies.

Fuel in designated areas. Place absorbent pads or other suitable containment under fill ports while fueling, and under equipment during maintenance or repairs. Install secondary containment under all stationary equipment that contains petroleum products.

Comply with requirements of the HMCP and SPCC Plan, and all local, state and federal regulations that pertain to the handling, storage, containment, cleanup, and disposal of petroleum products or other hazardous materials.  

Keep the SWPPP and HMCP current (refer to Subsection 641-2.01.3, SWPPP Considerations and Contents)
3.
Pollutant and Hazardous Materials Reporting Requirements. 

If there has been an incident of non-compliance with the CGP that may endanger health or the environment, immediately report the incident to ADEC according to the CGP, Appendix A, Part 3.0. Notify the Engineer immediately and to the extent possible coordinate reports to ADEC with the Engineer. The report must include: 

(
A description of the noncompliance and its causes; 

(
The exact dates and times of noncompliance ;

(
If not yet corrected the anticipated time the project will be brought back into compliance; and

(
The corrective actions taken, or planned, to reduce, eliminate and prevent reoccurrence.
Report spills of petroleum products or other hazardous materials to the Engineer and other agencies as required by law. Use the HMCP and SPCC Plan (if available) for contact information to report spills to regulatory agencies. See CGP Part 4.8.

4.
Corrective Action and Maintenance of BMPs.
a.
Implement corrective action:
1)
If an incident of non-compliance with the SWPPP, or CGP is identified;

2)
If an Inspection identifies the SWPPP or any part of the SWPPP is ineffective in preventing erosion, sedimentation or the discharge of pollutants;

3)
If the Engineer determines the SWPPP or any part of the SWPPP is ineffective in preventing the erosion, sedimentation, or the discharge of pollutants;

4)
If a required BMP was never installed, was installed incorrectly, or not in accordance with the CGP Part 4.0;

5)
If any BMP is not operating as intended, or has not been maintained in an effective operation condition, or is unable to effectively perform the intended function;

6)
Before sediment or debris fills a BMP to the percentage of design capacity or available storage allowed by the CGP (or manufacturer’s specifications or SWPPP requirements, whichever is lower);

7)
Whenever there is a change in conditions, design, construction, operation, or maintenance that could result in erosion, sedimentation, or the discharge of pollutants;

8)
If a prohibited discharge as specified in CGP Part 4.6 is occurring or will occur; or

9)
If there are accumulations and tracking of sediment or other pollutants, in or near any storm water conveyance channels, on roadways or parking lots within and adjacent to the project zone, in the immediate vicinity of control measures, at discharge points or entry points into the storm sewer system, or in other areas within the project zone.

b.
Implement corrective actions so that all of the following time requirements are satisfied:

1)
Conditions that are easily remedied (i.e. removal of tracked sediment, maintenance of control measure, or spill clean-up), initiate corrective action within 24 hours and complete as soon as possible;

2)
Corrective action is completed before the next storm event; 

3)
Corrective action is completed in time to protect water quality; and

4)
Corrective action is completed no later than the Complete-by-Date that was entered in an Inspection Report (see Subsection 641-3.03.2 for more information).

If a corrective action is not implemented within the time requirements of this section, document the situation in the SWPPP, notify the Engineer, and implement corrective action as soon as possible. 

If a corrective action could affect a subcontractor, notify the subcontractor within three days of taking the corrective action. 
Train subcontractors to identify conditions that require corrective action.  Subcontractors are required to notify the Contractor within 24 hours of becoming aware of a condition(s) that requires corrective action.
5.
Stabilization.
Stabilization may be accomplished using temporary or permanent measures.  Initiate stabilization of disturbed soils, erodible stockpiles, disposal sites, and of erodible aggregate layers so that all of the following conditions are satisfied:

a.
As soon as practicable;

b.
As soon as necessary to avoid erosion, sedimentation, or the discharge of pollutants; and 

c.
As identified in the SWPPP. 
Land may be disturbed and stabilized multiple times during a project. Coordinate work to minimize the amount of disturbed soil at any one time. Do not disturb more soil than you can stabilize with the resources available.

Temporarily stabilize from wind and water erosion portions of disturbed soils, portions of stockpiles, and portions of disposal sites, that are not in active construction. Temporary stabilization measures may require a combination of measures including but not limited to vegetative cover, mulch, stabilizing emulsions, blankets, mats, soil binders, non-erodible cover,  dust palliatives, or other approved methods.

Temporary or Permanent Seeding.
When temporary or permanent seeding is required, provide a working hydro seeding equipment located within 100 miles of the project by road; with 1,000 gallon or more tank capacity, paddle agitation of tank, and the capability to reach the seed areas with an uniform mixture of water, seed, mulch and tackifier. If the project is located in an isolated community the hydro-seeder must be located at the project. 

Before applying temporary or permanent seeding, prepare the surface to be seeded to reduce erosion potential and to facilitate germination and growth of vegetative cover. Apply seed and maintain seeded areas. Reseed areas where growth of temporary vegetative cover is inadequate to stabilize disturbed ground.

Apply permanent seed according to Sections 618 and 724, within the time periods allowed by the CGP and the Contract, at locations where seeding is indicated on the plans and after land-disturbing activity is permanently ceased.

Stream By Pass.

When installing a culvert or other drainage structure where stream bypass is not used, install temporary or permanent stabilization concurrently or immediately after placing the culvert or drainage structure in a manner that complies with the SWPPP, applicable project permits and prevents discharge of pollutants. 
Install temporary and permanent stabilization:
a.
At the culvert or drainage structure inlet and outlet; and  

b.
In the areas upstream and downstream that may be disturbed by the process of installing the culvert, culvert end walls, culvert end sections, or drainage structure.

Before deactivating a stream bypass or stream diversion used for construction of a bridge, culvert, or drainage structure, install permanent stabilization:

a.
At the inlet and outlet of the culvert, drainage structure, or bridge;

b.
In the area upstream and downstream of the culvert, drainage structure, or bridge, that is disturbed during installation or construction of the culvert, drainage structure, or bridge; and

c.
Under the bridge. 

6.
Ending CGP Coverage and BMP Maintenance.
The Engineer will determine the date that all the following conditions for ending CGP coverage have been met within the Project Zone:

a.
Land disturbing activities have ceased;

b.
Final Stabilization has been achieved (including at Department furnished material sources, disposal sites, staging areas, equipment areas, etc.); and 

c.
Temporary BMPs have been removed.

After the Engineer has determined the conditions for ending CGP coverage have been met, the Department will:

a.
Send written notice to the Contractor with the date that the conditions were met; 

b.
Submit an eNOT to ADEC; and

c.
Provide a copy of the eNOT and ADEC’s acknowledgement letter to the Contractor. 

The Contractor is responsible for ending permit coverage within the Project Zone, by submitting an eNOT to ADEC within 30 days of meeting the conditions for ending CGP coverage. The Contractor is responsible for BMP maintenance and SWPPP updates until permit coverage is ended.

If the Contractor’s CGP eNOI acreage includes Support Activities where the Department is not an Operator, the Contractor may not be able to file an eNOT at the same time as the Department.  In this case, the Contractor must amend the SWPPP and separate SWPPP2(s), to indicate the Department’s CGP coverage has ended, and the Department is no longer an Operator within the Project Zone.

The Contractor must indicate in the SWPPP the areas that have reached Final Stabilization, and the dates land disturbing activities ended and Final Stabilization was achieved. The Contractor must submit an eNOT to ADEC, and insert copies of the Department’s and the Contractor’s eNOTs with ADEC’s acknowledgement letters in the appendix of the SWPPP. 

The Contractor must submit a copy of each signed eNOT and ADEC’s acknowledgement letter to the Department within 30 days of receiving them.

7.
Transmit final SWPPP.
Transmit one copy of the final SWPPP, including all amendments and appendices, to the Engineer when the project eNOTs are filed, or within 30 days of the Department’s eNOT being filed, whichever is sooner. Transmittal must be by both electronic and hard copy.

641-3.02 SWPPP DOCUMENTS, LOCATION ON-SITE, AVAILABILITY, AND RECORD RETENTION.  The SWPPP and related documents maintained by the Contractor are the Record for demonstrating compliance with the CGP and the Consent Decree. Copies of SWPPP documents transmitted to the Engineer under the requirements of this specification are informational and do not relieve the Contractor’s responsibility to maintain complete records as required by the CGP and this specification. 

Keep the SWPPP, HMCP and SPCC Plan at the on-site project office. If there is not an on-site project office, keep the documents at a locally available location that meets CGP requirements and is approved by the Engineer. Records may be moved to another office for record retention after the eNOTs are filed. Records may be moved to another office during winter shutdown, but this will require updating on-site posted notices. Provide the Department with copies of all Records. 

Retain Records and a copy of the SWPPP, for at least three years after the date of eNOT. If EPA or ADEC inspects the project,  issues a Notice of Violation (NOV), or begins investigation for a potential NOV before the retention period expires, retain the SWPPP and all Records related to the SWPPP and CGP until at least three years after EPA and/or ADEC has determined all issues related to the investigation  are settled.

The SWPPP and related documents must be made available for review and copy, to the Department and other regulatory agencies that request them. The Project, including any related off-site areas or support activities, must be made available for inspection, or sampling and monitoring, by the Department and other regulatory agencies.   See CGP Parts 5.10, 6.6 and 9.4.

641-3.03 SWPPP INSPECTIONS, AMENDMENTS, REPORTS, AND LOGS.  Perform Inspections, prepare Inspection Reports, and prepare SWPPP Amendments in compliance with the SWPPP and the CGP.  Update SWPPP Corrective Action Log, SWPPP Amendment Log, SWPPP Grading and Stabilization Activities Log, and SWPPP Daily Record of Rainfall forms. For active projects update the Records daily. 

1.
Inspection during Construction.
Conduct Inspections according to the schedule and requirements of the SWPPP and CGP:

a.
Every seven (7) days in areas where the mean annual precipitation is between 15 and 40 inches,

b.
Areas where the mean annual precipitation is 40 inches or greater, once every seven (7) days, and twice every seven days during periods of relatively continuous precipitation or sequential storm events.

Inspections required by the CGP and SWPPP must be performed by the Contractor’s SWPPP Manager and the Department’s stormwater inspector jointly, unless impracticable. For this paragraph, “impracticable” means when both inspectors must fly to a remote area in the winter or when one inspector is sick or unable to travel to the site due to weather.  When this is the case, the Operator who conducts the Inspection must provide a copy of the Inspection Report to the other Operator within three days of the Inspection date and document the date of the report transmittal.

2.
Inspection Reports.
Use only the DOT&PF SWPPP Construction Site Inspection Report, Form 25D-100 to record Inspections. Changes or revisions to Form 25D-100 are not permitted; except for adding or deleting data fields that list: Location of Discharge Points, and Site Specific BMPs. Complete all fields included on the Inspection Report form; do not leave any field blank.

Unless otherwise directed by the Engineer, insert a Complete-by-Date for each corrective action listed that is (1) a date that complies with the time requirements listed in Subsection 641-3.01.4, or (2) seven days from the date of the Inspection, whichever is sooner. Provide a copy of the completed, unsigned Inspection Report to the Engineer by noon of the day after inspection.  

The Superintendent must review, correct errors, and sign and certify the Inspection Report, within three days of the date of Inspection. The Engineer may coordinate with the Superintendent to review and correct any errors or omissions before the Superintendent signs the report. Corrections are limited to adding missing information or correcting entries to match field notes and conditions present at the time the Inspection was performed. Deliver the signed and certified Inspection Report to the Engineer on the same day the Superintendent signs it. 

The Engineer will sign and certify the Inspection Report and will return the original to the Contractor within three working days. 

The Engineer may make corrections after the Superintendent has signed and certified the Inspection Report. The Engineer will initial and date each correction. If the Engineer makes corrections, the Superintendent must recertify the Inspection Report by entering a new signature and date in the white space below the original signature and date lines. Send a copy of the recertified Inspection Report to the Engineer on the day it is recertified.

If subsequent corrections to the certified Inspection Report are needed, document the corrections in an addendum that addresses only the omitted or erroneous portions of the original Inspection Report. The Superintendent and the Engineer must both sign and certify the addendum. 

3.
Inspection before Seasonal Suspension of Work.
Conduct an Inspection before seasonal suspension of work to confirm BMPs are installed and functioning according to the requirements of the SWPPP and CGP.
4.
Reduced Inspection Frequencies. 

Conduct Inspections according to the inspection schedule indicated in the approved SWPPP.  Any change in inspection frequency must be approved by the Engineer, and beginning and ending dates documented as an amendment to the SWPPP.

Inspection frequency during winter work or seasonal suspension of work may be reduced to at least one Inspection every 30 days if approved by the Engineer and the entire site is temporarily stabilized.
The Engineer may waive winter Inspection requirements 14 days after the freeze-up.  Inspections must resume inspections 21 days before thawing conditions are expected to result in a discharge, if all the following requirements are met:
a.
Frozen conditions are anticipated to continue for more than one month; and

b.
Soil disturbing or soil stabilizing activities have been suspended.

The Engineer may waive requirements for updating the Grading and Stabilization Activities Log and Daily Record of Rainfall during seasonal suspension of work.  If so, resume collecting and recording weather data on the Daily Record of Rainfall form one month before thawing conditions are expected to result in runoff.  Resume recording land disturbance and stabilization activities on the Grading and Stabilization Activities Log when Construction Activity resumes.

5.
Stabilization before Seasonal Thaw. 

Construction Activities within the Project Zone must be stabilized with appropriate BMPs prior to seasonal thaw. Seasonal thaw is the annual (first) recurrence of snow and ice melting after a prolonged period of freezing conditions.

6.
Inspection before Project Completion.
Conduct Inspection to ensure Final Stabilization is complete throughout the Project, and temporary BMPs that are required to be removed are removed. Temporary BMPs that are biodegradable and are specifically designed and installed with the intent of remaining in place until they degrade, may remain in place after project completion. 

7.
Items and Areas to Inspect.
Conduct Inspections of the areas required by the CGP and SWPPP.

8.
SWPPP Amendments and SWPPP Amendment Log.
The Superintendent and the SWPPP Manager are the only persons authorized to amend the SWPPP and update the SWPPP Amendment Log, Form 25D-114. The Superintendent or the SWPPP Manager must sign and date amendments to the SWPPP and updates to the SWPPP Amendment Log.
SWPPP Amendments must be approved by the Engineer.
Amendments must occur:
a.
Whenever there is a change in design, construction operation, or maintenance at the construction site that has or could cause erosion, sedimentation or the discharge of pollutants that has not been previously addressed in the SWPPP;

b.
If an Inspection identifies that any portion of the SWPPP is ineffective in preventing erosion, sedimentation, or the discharge of pollutants;

c.
Whenever an Inspection identifies a problem that requires additional or modified BMPs

d.
Whenever a BMP is modified during construction, or a BMP not shown in the original SWPPP is added; 

e.
If the Inspection frequency is modified (note beginning and ending dates); or 

f.
When there is a change in personnel who are named in the SWPPP, according to Subsection 641-2.01.4.
Do not record removal of BMPs as amendments to the SWPPP. See Subsection 641-3.03.9 for documenting removal of BMPs.

Amend the SWPPP narrative as soon as practicable after any change or modification, but in no case, later than seven days following identification of the need for an amendment.  Every SWPPP Amendment must be signed and dated. Cross-reference the amendment number with the Corrective Action Log or SWPPP page number, as applicable. When a BMP is modified or added, describe the BMP according to Subsection 641-2.01.3.

Keep the SWPPP Amendment Log current. Prior to performing each scheduled Inspection, submit to the Engineer a copy of the pages of the Amendment Log that contain new entries since the last submittal. Include copies of any documents amending the SWPPP.

Keep the SWPPP Amendment Log as an appendix to the SWPPP.

9.
Site Maps.
Document installation, routine maintenance, and removal of BMPs by making notes on the SWPPP Site Maps. Include the date and the recording person’s initials by these notes. Identify areas where Construction Activities begin, areas where Construction Activities temporarily or permanently cease, and areas that are temporarily or permanently stabilized. 
10.
Corrective Action Log.
The Superintendent and SWPPP Manager are the only persons authorized to make entries on the SWPPP Corrective Action Log, Form 25D-112. Document the need for corrective action within 24 hours of discovery.     

Modification or replacement of a BMP, installation of a new BMP not shown in the original SWPPP, or overdue maintenance (after a sediment trap exceeds 50% of design capacity) is a corrective action and must be documented on the Corrective Action Log. Do not record removal of BMPs on the Corrective Action Log. 

After each Inspection Report has been signed and certified, update the corrective action log with the date of inspection and include all proposed corrective actions noted on the Inspection Report. 

After the corrective action has been accomplished, note the action taken,  if a SWPPP amendment was needed, and date and initial the entry.  

Keep the Corrective Action Log current and submit a copy to the Engineer prior to performing each scheduled SWPPP Inspection.  

Keep the Corrective Action Log as an appendix to the SWPPP. 

11.
Grading and Stabilization Activities Log. 

The Superintendent and SWPPP Manager are the only persons authorized to date and initial entries on the SWPPP Grading and Stabilization Activities Log, Form 25D-110. Use the SWPPP Grading and Stabilization Activities Log, to record land disturbance and stabilization activities.

Keep the Grading and Stabilization Activities Log current and submit a copy to the Engineer prior to performing each scheduled SWPPP Inspection.  

Keep the Grading and Stabilization Activities Log as an appendix to the SWPPP. 

12.
Daily Record of Rainfall.
Use SWPPP Daily Record of Rainfall, Form 25D-115, to record weather conditions at the Project.  Update the form daily and include the initials of the person recording each day’s entry.  Submit a copy to the Engineer prior to performing each scheduled Inspection.  Keep the Daily Record of Rainfall as an appendix to the SWPPP.

641-3.04 FAILURE TO PERFORM WORK.  The Engineer has authority to suspend work and withhold monies, for an incident of non-compliance with the CGP, Consent Decree or SWPPP, that may endanger health or the environment. If the suspension is to protect workers, the public, or the environment from imminent harm, the Engineer may orally order the suspension of work. Following an oral order of suspension, the Engineer will promptly give written notice of suspension. In other circumstances, the Engineer will give the Contractor written notice of suspension before suspension of work. A notice of suspension will state the defects or reasons for a suspension, the corrective actions required to stop suspension, and the time allowed to complete corrective actions.

1.
If the Contractor fails to take the corrective action within the specified time, the Engineer may:

a.
Suspend the work until corrective action is completed; 

b.
Withhold monies due the Contractor until corrective action is completed;

c.
Assess damages or equitable adjustments against the Contract Amount; and

d.
Employ others to perform the corrective action and deduct the cost from the Contract amount.

2.
Reasons for the Engineer to take action under this section include, but are not limited to, the Contractor’s failure to:
a.
Obtain appropriate permits before Construction Activities occur;

b.
Perform SWPPP Administration;

c.
Perform timely Inspections;

d.
Update the SWPPP;

e.
Transmit updated SWPPP, Inspection Reports, and other updated SWPPP forms  to the Engineer;

f.
Maintain effective BMPs to control erosion, sedimentation, and pollution in accordance with the SWPPP, the CGP, and applicable local, state, and federal requirements;

g.
Perform duties according to the requirements of this Section 641; or

h.
Meet requirements of the CGP, SWPPP, or other permits, laws, and regulations related to erosion, sediment, or pollution control.
No additional Contract time or additional compensation will be allowed due to delays caused by the Engineer’s suspension of work under this subsection.

641-4.01 METHOD OF MEASUREMENT.  Section 109.
641-5.01 BASIS OF PAYMENT. See Subsection 641-3.04 Failure to Perform Work, for additional work and payment requirements.
The total value of this Contract will be adjusted as specified herein.  Withholding will be determined by the Department and assessed under Pay Item 641(6) SWPPP Price Adjustment, as follows:

TABLE 641-1 BMP VALUES

- RESERVED -

TABLE 641-2 EROSION, SEDIMENT AND POLLUTION CONTROL – LIQUIDATED DAMAGES

- RESERVED -

1.
Fines and Penalties:  A Price adjustment equal to any penalties and fines levied against the Department by local, state, or federal agencies for pollutant violations, including violations of the CWA and the CGP, except when due to Department negligence. An amount equal to the anticipated penalties and fines for the violation or violations, excluding any due to negligence by the Department, will be withheld until the actual cost of the penalties and fines is known.  Anticipated penalties and fines will be determined by the Engineer.  The Contractor is also responsible for the payment of penalties and fines levied against the Contractor.

2.
Failure to perform Inspections:  By each 24 hour period that a required SWPPP inspection is delayed or is not signed, certified, or completed in accordance with the schedule identified in the approved SWPPP a price adjustment of $750 will be assessed.

3.
Failure to perform Corrective Action.  By each 24 hour period following 24 hours after written notice by the Engineer, per occurrence, a price adjustment of $750 will be assessed where the Contractor:
(
fails to complete SWPPP administrative requirements as identified in the Contract or the CGP,

(
fails to initiate work required by the SWPPP, or 

(
fails to initiate corrective action to respond to a deficiency noted during an inspection or by the Engineer.

The same deficiency remaining uncorrected will be considered an additional occurrence for each additional 24 hour period, without requiring additional written notice by the Engineer.

Item 641(1) Erosion, Sediment and Pollution Control Administration. At the Contract lump sum price for administration of all work under this Section. Includes, but is not limited to, SWPPP and HMCP and SPCC Plan preparation, agency fees for SWPPP reviews, SWPPP Manager (when not included as a separate Pay Item under 641(7)) SWPPP amendments, pre-construction Inspections, Inspections, monitoring, reporting, and Record keeping or copying Records related to the SWPPP and required by the CGP, and Record retention.

Work required by the HMCP and SPCC Plan including hazardous material storage, containment, removal, cleanup and disposal, are subsidiary to Pay Item 641(1) Erosion, Sediment and Pollution Control Administration.  

Item 641(2) Temporary Erosion, Sediment and Pollution Control. At the contingent sum prices specified for all labor, supervision, material, equipment, and incidentals to install, maintain, remove and dispose of approved temporary erosion, sedimentation, and pollution control BMPs required to implement the SWPPP and SPCC Plan.  

Item 641(3) Temporary Erosion, Sediment and Pollution Control. At the Contract lump sum price for all labor, supervision, material, equipment, and incidentals to install, maintain, remove and dispose of temporary erosion, sedimentation, and pollution control BMPs identified in the SWPPP and SPCC Plan.  

Item 641(4) Temporary Erosion Sediment and Pollution Control Additives. At the contingent sum prices specified in the Directive to authorize the work, for all labor, supervision, materials, equipment, and incidentals for extra, additional, or unanticipated work, to install, maintain, remove and dispose of temporary erosion, sedimentation, and pollution control BMPs. All additional Erosion, Sediment, and Pollution Control Administration necessary due to this item will not be paid for separately but will be subsidiary to other bid items. 

Item 641(5) Temporary Erosion Sediment and Pollution Control by Directive. At the contingent sum prices specified in the Directive using time and materials to authorize the work, for all labor, supervision, materials, equipment, and incidentals to install, maintain, remove and dispose of temporary erosion, sedimentation, and pollution control BMPs. Prices for this item will be by time and materials according to Subsection 109-1.05, or by mutual agreement between the Engineer and Contractor.  All additional Erosion, Sediment, and Pollution Control Administration necessary due to this item will not be paid for separately but will be subsidiary to other bid items. 
Item 641(6) SWPPP Price Adjustment.  Withholding according to Section 641-3.04, equal to any penalties and fines levied against the Department by local, state, or federal agencies for pollutant violations, including violations of the CWA, CGP, and any other Permit, except when due to the Department’s sole negligence. The Contractor is also responsible for the payment of any and all penalties and fines levied against the Department or Contractor by entities (including agencies) other than the Department. 

The Department will not release performance bonds until penalties and fines, assessed according to Section 641, are paid to the Department; and all requirements, according to Subsection 103-1.05, are satisfied.
Item 641(7) SWPPP Manager. At the Contract lump sum price for a SWPPP Manager that conforms to this specification. When Item 641(7) appears in the Bid Schedule, the SWPPP Manager must be a different person than the superintendent, and must be on-site during construction activity with duties and authority described in Subsection 641-2.04. When Item 641(7) does not appear in the Bid Schedule, the SWPPP Manager is subsidiary to Item 641(1).

Subsidiary Items.  Temporary erosion, sediment and pollution control measures that are required outside the Project Zone are subsidiary. Work required by the HMCP and SPCC Plan including hazardous material storage, containment, removal, cleanup and disposal, are subsidiary to Item 641(1) Erosion, Sediment and Pollution Control Administration.  

Work under other pay items. Work that is paid for directly or indirectly under other pay items will not be measured and paid for under Section 641. This work includes but is not limited to: 
a.
Dewatering; 

b.
Shoring;

c.
Bailing;

d.
Permanent seeding; 

e.
Installation and removal of temporary work pads; 

f.
Temporary accesses; 

g.
Temporary drainage pipes and structures; 

h.
Diversion channels; 

i.
Settling impoundment; and

j.
Filtration.

Permanent erosion, sediment and pollution control measures will be measured and paid for under other Contract items, when shown on the bid schedule. 

Work at the Contractor’s Expense.  Temporary erosion, sediment, and pollution control measures that are required due to carelessness, negligence, or failure to install temporary or permanent controls as scheduled or ordered by the Engineer, or for the Contractor’s convenience, are at the Contractor’s expense.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
641(1)
Erosion, Sediment, and Pollution Control Administration
Lump Sum

641(2)
Temporary Erosion, Sediment, and Pollution Control
Contingent Sum

641(6)
SWPPP Price Adjustment
Contingent Sum

641(7)
SWPPP Manager
Lump Sum
Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

642(1)
Construction Surveying
Lump Sum

642(3A)
Three Person Survey Party
Hour

642(14)
Contractor Furnished Engineering Tools
Contingent Sum
SECTION 643

TRAFFIC MAINTENANCE

Special Provisions

643-1.01 DESCRIPTION.  Add the following:

Additional work:

(
Illuminate construction activities listed in Table 643-3, Night Work Illumination Level, and Area of Coverage, during hours of night work on roads open to the public inside the project limits.

643-1.02 DEFINITIONS. Add the following paragraphs after paragraph titled “Construction Phasing Plan”:

Balloon Light:  Light surrounding’s by a balloon-like enclosure kept inflated by pressurized air or helium, and producing uniform light through 360 horizontal degrees.  The top half of the balloon enclosure shall be constructed of an opaque material.

Night Work:  Work occurring between sunset and sunrise on all days, except the “No Lighting Required” period shown in Table 643-2, Night Work Lighting Requirements.

TABLE 643-2

NIGHT WORK LIGHTING REQUIREMENTS
	Latitude

(degrees)
	No Lighting Required
	Nearby Cities

	
	Start
	End
	

	
61
	June 11
	July 1
	Anchorage, Valdez, Girdwood

	
62
	June 2
	July 13
	Wasilla, Palmer, Glennallen, Talkeetna
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643-1.03 TRAFFIC CONTROL PLAN.  Replace the last paragraph with the following:

A waiver may be requested, in writing, of regulation 17 AAC 25 regarding oversize and overweight vehicle movements inside the project limits.  If the waiver is approved, movements of oversize and overweight vehicles in or near traffic inside the project limits will be done according to the provisions of an approved Traffic Control Plan.  Maintain a minimum 12 foot lateral separation between the nonstreet legal vehicles and the motoring public.  The Traffic Control Plan shall specify the traffic control devices required for these operations.

Add the following:

Road Closures and Major Traffic Sequencing (events).  Submit a written request to the Engineer for review and approval of each proposed event and event date.  Allow 7 days for the Engineer to review any proposed event or subsequent changes/corrections.  The proposed event date will be no less than 14 days from the date of written approval.

CR6431-110410

643-1.04 WORKSITE SUPERVISOR.
1.
Qualifications. Replace with the following:

Qualifications.  The Worksite Traffic Supervisor shall be knowledgeable and experienced regarding the requirements of the ATM and the implementation of those requirements.  The Worksite Traffic

Supervisor shall be familiar with the Plans, the Specifications, your proposed operations, and certified as one of the following:

a.
Traffic Control Supervisor, American Traffic Safety Services Association (ATSSA)

b.
Work Zone Safety Specialist, International Municipal Signal Association (IMSA)

Certify according to Form 25D-124 that the Worksite Traffic Supervisor is competent and capable, and has the authority to perform the duties and responsibilities in accordance with this Section.

Worksite Traffic Supervisors shall maintain current certification and be able to show their certification anytime they are on the project.

CR6432-110410

2.
Duties.  Add the following:

I.
Supervise lighting of Night Work.

ES14-031506

Add No. 3:

3.
Authority.
The Worksite Traffic Supervisor shall have the Contractor’s authority to stop work and implement immediate corrective action to unsafe traffic control, in locations where unsafe traffic control is present.

643-2.01 MATERIALS.  

4.
Portable Concrete Barriers.  Add the following:

Use reflective sheeting that meets AASHTO M 268 Type III, IV or V.

10.
Temporary Crash Cushions.  Replace with the following:

Temporary Crash Cushions.  Must have FHWA Acceptance letter for National Cooperative Highway Research Program (NCHRP) 350 or Manual for Assessing Safety Hardware (MASH), Test Level 3.  Use reflective sheeting that meets AASHTO M 268 Type III, IV or V.  Application of crash cushion must be appropriate for the intended use and be installed per manufacturer's recommendation.  Temporary crash cushions used as rail or barrier end treatments must be redirective.  Temporary crash cushions that are barrels or barricade filled with sand or water are considered nonredirective and may only be used when the forecasted temperature during their use is above 32 degrees Fahrenheit. 
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12.
Portable Changeable Message Board Sign.  Replace with the following:

Portable Changeable Message Board Sign.  Use new truck or trailer mounted portable changeable message board signs with self contained power supply for the sign and with:

a.
Message sign panel large enough to display 3 lines of 18 inch high characters.

b.
Eight character display per message module.

c.
Fully programmable message module.

d.
Remote control cellular, wireless radio frequency (RF), landline.

e.
Waterproof, lockable cover for the controller keyboard.

f.
Capacity for electric/hydraulic sign raising or lowering.

g.
Radar over speed detection.

h.
Variable flash and sequence rates.

i.
Light emitting diode (LED) display, using Institute of Transportation Engineers (ITE) amber/yellow

j.
The capacity for a minimum of 150 pre-programmed messages.

k.
Battery-Pack Operation Duration:  minimum of 55 hours under full load.

l.
Power chords shall comply with the National Electrical Code (NEC) Article 600.10 Portable and Mobile Signs, paragraph 600.10(c) (2) ground fault circuit interrupter (GFCI).  The chord will have integral GFCI protection located either in the attachment plug or 12 inches or less from the plug.
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13.
Plastic Safety Fence.  Replace a., b., and c. with the following:

a.
"Safety Fence" by Jackson Safety, Inc., Manufacturing and Distribution Center, 5801 Safety Drive NE, Belmont, Michigan, 49306.  Phone (800) 428-8185.

b.
"Flexible Safety Fencing" by Carsonite Composites, LLC, 19845 U.S. Highway 76, Newberry, South Carolina, 29108.  Phone (800) 648-7916.

c.
"Reflective Fencing" by Plastic Safety Systems, Inc., 2444 Baldwin Road, Cleveland, Ohio 44104.  Phone (800) 662-6338.

16.
Flagger Paddles.  Replace the last sentence with the following:

Use reflective sheeting that meets AASHTO M 268 Type VIII or IX.  Use background colors of fluorescent orange on one side and red on the other side.

Add No. 17:

17.
Truck Mounted Attenuator (TMA).  The TMA shall be mounted on a vehicle with a minimum weight of 15,000 pounds and a maximum weight per the manufacturer's recommendations.  The TMA shall comply with NCHRP 350 or MASH, Test Level 3 requirements.

CR6432-110410

Add No. 18:

18.
Flexible Markers.  Refer to Subsection 606-2.01 Materials.

CR6431-110410

Standard Modification

Replace Subsection 643-2.02 CRASHWORTHINESS with the following:

643-2.02 CRASHWORTHINESS.  Submit documentation, by the method indicated, that the following devices comply with the requirements of National Cooperative Highway Research Program (NCHRP) Report 350 or Manual for Assessing Safety Hardware (MASH), Test Level 3 on the given schedule.  

Submit documentation of compliance to the Engineer before installing devices on the project.

	Work Zone Traffic Control Device Compliance with NCHRP 350 or MASH

	Category
	Devices
	Method of Documentation

	1
	Cones, candles, drums w/o attachments, delineators
	Manufacturer's Certification for devices exceeding height and weight limits

	2
	Barricades, portable sign supports, drums w/lights, other devices weighing less than 100 pounds but not included in category 1
	FHWA acceptance letter indicating acceptance at Test Level 3 (when no test level is specified in the letter; it is implied that the tests were run for Test Level 3),

	3
	Truck mounted attenuators, redirective and nondirective temporary crash cushions
	FHWA acceptance letter indicating acceptance at Test Level 3 (when no test level is specified in the letter; it is implied that the tests were run for Test Level 3),

	
	Portable concrete barriers
	FHWA acceptance letter specifying the Test Level required in the Plans or Specifications.


Category 1 devices that exceed the following weights and heights require certification that they meet the evaluation criteria of NCHRP Report 350 or MASH, Test Level 3.  This certification may be a one-page affidavit signed by the vendor.  Documentation supporting the certification (crash tests and/or engineering analysis) must be kept on file by the certifying organization.  No certification is required for devices within the weight and height limitations.

	Device
	Composition
	Weight
	Height

	Cones
	Rubber
	20 lb.
	36 in.

	
	Plastic
	20 lb.
	48 in.

	Candles
	Rubber
	13 lb.
	36 in.

	
	Plastic
	13 lb.
	36 in.

	Drums
	Hi Density Plastic
	77 lb.
	36 in.

	
	Lo Density Plastic
	77 lb.
	36 in.

	Delineators
	Plastic or Fiberglass
	N/A
	48 in.
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643-3.01 GENERAL CONSTRUCTION REQUIREMENTS.  Add the following:

Immediately notify the Engineer of any traffic related accident that occurs within the project limits as soon as you, an employee, or a subcontractor becomes aware of the accident.

E90-100410

Add the following:

Where construction activity encroaches onto the safe route in a traffic control zone, station a flagger at the encroachment to assist pedestrians and bicyclists past the construction activity.

Maintain business access(s) during flagging operations.

643-3.02 ROADWAY CHARACTERISTICS DURING CONSTRUCTION. 
Add the following:

Seward Highway traffic shall be maintained with a minimum of two lanes in each direction at all times.  All other facilities shall be maintained with a minimum of 1 lane per direction unless otherwise noted on an approved TCP.

Traffic shall be maintained on paved surfaces unless otherwise noted on an approved TCP.

Add the following:

Pave lanes next to the median first.  Pave lanes next to exit and entrance ramps last.  Place temporary 12:1 sloped wedge of asphalt concrete against the abrupt pavement edge on lanes next to exit and entrance ramps.  Do not open the roadway to traffic until slope wedges are in place.

CR6431-110410
Standard Modification

Replace Subsection 643-3.03 PUBLIC NOTICE with the following:

643-3.03 PUBLIC NOTICE.  Make sure the Worksite Traffic Supervisor gives a minimum of 3 days notice before major changes, delays, lane restrictions, or road closures to local officials and transportation organizations, including but not necessarily limited to:

(
Alaska Carriers Association

(
Alaska Trucking Association

(
Alaska State Troopers

(
Division of Measurement Standards

(
Local Police Department

(
Local Fire Department

(
Local Government Traffic Engineer

(
School and Transit Authorities

(
Local Emergency Medical Services

(
Local Media (newspapers, radio, television)

(
Railroads (where applicable)

(
U.S. Postal Service

(
Major Tour Operators

Provide local traffic enforcement and maintenance agencies 24 hour notice before shutting down a traffic signal system.  Provide notice as required by utility companies before repairing or replacing a utility.

Provide the Alaska State Troopers, local police and fire department with the radio frequencies used on the project and the 24-hour telephone numbers of the Worksite Traffic Supervisor and the Project Superintendent.  Tell them to use these numbers to alert you when emergency vehicles must pass through the project.  When notified of emergencies, use all equipment and make every necessary effort to expedite rapid passage.

Additional notices may be given through the Navigator System for selected projects.  Check the special provisions for those requirements.
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643-3.04 TRAFFIC CONTROL DEVICES.  Replace paragraphs 6 and 7 with the following:

Use only traffic control devices that meet the requirements of the "Acceptable" category in the American Traffic Safety Services Association (ATSSA) "Quality Guidelines for Temporary Traffic Control Devices" and meet crashworthiness requirements per Section 643-2.02.

Immediately replace any devices provided under this Section that are lost, stolen, destroyed, inoperable or deemed unacceptable while used on the project.  Stock repair parts for each Temporary Crash Cushion used on the project.  Repair damaged crash cushions within 24 hours.

Maintain pre-existing roadside safety hardware at an equivalent or better level than existed prior to project implementation until the progress of construction necessitates removing the hardware.  All existing hazards that are currently protected with roadside safety hardware or new hazards which result from project improvements shall be protected or delineated as required in the Plans, Specifications, and approved TCPs until permanent roadside safety hardware is installed.  All temporary roadside safety hardware shall meet NCHRP 350 or MASH, Test Level 3 unless otherwise noted.
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Replace paragraph 8 with the following:

Items paid under this Section remain the Contractor’s property unless stated otherwise.  Remove them after completing the project.

1.
Embankments.  Add the following:

Close trenches and excavations at the end of each continuous work shift, except as indicated by the Engineer.

3.
Fixed Objects.  Add the following:

Remove obstructions greater than 4 inches above the nominal foreslope grade at the end of each continuous work shift.

4.
Flagging.  Replace with the following:

Furnish trained and competent flaggers and all necessary equipment, including lighting of the flagging position during nighttime operations, to control traffic through the traffic control zone.  The Engineer will approve each flagging operation before it begins and direct adjustments as conditions change.

Flaggers must be certified as one of the following:

a.
Flagging Level I Certification by IMSA (International Municipal Signal Association)

b.
Flagger Certification by ATSSA (American Traffic Safety Services Association)

c.
Traffic Control Supervisor, ATSSA

d.
Work Zone Safety Specialist, IMSA

e.
ATSSA Flagging Instructor

Flaggers shall maintain current flagger certification.  Flaggers must be able to show their flagger certification anytime they are on the project.

Flaggers must maintain their assigned posts at all times, unless another qualified flagger relieves them, or the approved traffic control plan terminates the flagging requirements.  Remove, fully cover, or lay down flagger signs when no flagger is present.  Keep the flaggers' area free of encumbrances, such as parked vehicles, so that flaggers can be seen easily.

Provide approved equipment for two-way radio communications between flaggers when flaggers are not in plain, unobstructed view of each other.

Obtain the Engineer's written approval before flagging signalized intersections.  When you flag a signalized intersection, either turn off and cover the traffic signal or place it in the All-Red Flash mode.  Coordinate changing traffic signal modes and turning off or turning on traffic signals with the agency responsible for signal maintenance and operation and the Engineer.  Get their written approval in advance.  Only uniformed police officers are permitted to direct traffic in an intersection with an operating traffic signal.

6.
Street Sweeping and Power Brooming.  Replace with the following:

Keep free of loose material paved portions of the roadway and haul routes open to the public, including sections of roadway off the project where the Contractor’s operations have deposited loose material.  Use equipment for brooming and sweeping as recommended by the manufacturer and the following:

Dirt, dust and construction materials, mobilized as a result of power brooming and or sweeping, shall not be pushed, ejected, thrown or drift beyond the lesser of, 2 feet from the equipment perimeter or the edge of the paved surface.

All equipment shall operate to typical industry standards.  Maintain equipment to operate as designed by the manufacturer.  Equipment will employ safety equipment, warning lights, and other as required by the Specifications and these Special Provisions.

Sweeper and Broom Options:  Table 643-4, Traffic Control Rate Schedule, Street Sweeping.

a.
Regenerative Sweeper:  Sweeper that blows a stream of air at the paved surface causing fine particles to rise and be caught through a vacuum system.

b.
Vacuum Sweeper:  Sweeper that creates a vacuum at the paved surface sucking dirt, dust, and debris into the collection system.

c.
Mechanical Broom Sweeper:  Sweeper designed to pick up and collect larger size road debris, stones and litter, etc.  In addition to the requirements noted in these Specifications, use of a mechanical broom sweeper requires the Engineer to approve the sweeper for the intended use.

d.
Power Broom:  Power brooming that wets, pushes and or ejects loose material directly into an attached collection/pickup container may be used when approved by the Engineer.  The added moisture will be contained to the paved roadway surface.


Dry Power Brooming is not permitted.  Power brooming without direct/immediate means of collection/pickup is not permitted.

CR6431-110410

Add No. 9:

9.
Truck Mounted Attenuator (TMA).  TMAs are mounted on the rear of work vehicles.  TMA shall be mounted on a vehicle with a minimum weight of 15,000 pounds and a maximum weight in accordance with the manufacturer's recommendations.  TMA shall have an adjustable height so that it can be placed at the correct elevation during usage and to a safe height for transporting.  Approach ends of TMAs shall have impact attenuator markings in accordance with the MUTCD.  Do not use a damaged attenuator in the work.  Replace at your expense, an attenuator damaged from an impact during work.

Add No. 10:

10.
Parallel Guardrail Terminal.  The price listed in the Traffic Control Rate Schedule, Table 643-4, will be full compensation for the purchase, installation, maintenance during construction, removal, and salvaging the Parallel Guardrail Terminal unit(s).  Deliver the salvaged unit(s) to the nearest ADOT&PF M&O yard or as directed by the Engineer.

CR6432-110410

643-3.05 AUTHORITY OF THE ENGINEER.  Replace the first sentence with:

When existing conditions adversely affect the public’s safety or convenience, the Contractor will receive an oral notice.  A written notice will follow the oral notice according to Subsection 105-1.01, Authority of the Engineer.

Add the following after the second sentence:

In no case shall this time exceed 24 hours.

CR6431-110410

643-3.06 TRAFFIC PRICE ADJUSTMENT.  Add the following in the second paragraph after the second sentence:

Temporary crash cushions required to protect motorists from incomplete guardrail installations, as described in Section 606-5.01 is also an unauthorized lane reduction.

CR6432-110410

Add the following after the third paragraph:

Failure to maintain an acceptable infrastructure or traffic control plan will result in a price adjustment equal to 100 percent of the applicable rate shown in Table 643-1, Adjustment Rates, for the time the roadway or pedestrian facility is in an unacceptable condition.

Replace Table 643-1 with the following:

TABLE 643-1

ADJUSTMENT RATES

	Published ADT
	Dollars/Minute of Delay/Lane

	0 – 5,000
	$ 30

	5,000 +
	$ 40


643-3.08 CONSTRUCTION SEQUENCING.
Replace the last sentence with:

Unless otherwise determined by the Engineer and on an approved Traffic Control Plan (TCP), do not restrict traffic during the times listed below.

1.
Monday through Friday:  0600 hrs to  2000 hrs.

2.
Around any Holiday: 

a.
If a holiday falls on Sunday, Monday, or Tuesday, the above stipulations apply from 1200 hrs on the Friday before the holiday to 0300 hrs on the day after the holiday.

b.
If a holiday falls on Wednesday, the above stipulations apply from 1200 hrs on the Tuesday before the holiday to 0300 hrs on the Thursday after the holiday.

c.
If a holiday falls on Thursday, Friday, or Saturday, the above stipulations apply from 1200 hrs on the day before the holiday to 0300 hrs on the Monday after the holiday.
3.
Sunday through Saturday: 24 hrs/day. No thru lane restrictions are allowed to Seward Highway mainline traffic. The Contractor shall maintain two thru lanes of traffic in each direction at all times.
Lane restrictions, if allowed shall be conducted so that no more than a 5-minute accumulated stopped delay, 20 vehicles, or 1/8 mile (660 feet) of traffic is detained, whichever occurs first, before releasing the detained motorists.  During paving operations, a 10-minute stopped delay, 40 vehicles, or 1/4 mile (1320 feet) of traffic detained, will be allowed for motorists, except school buses.  If a queue of traffic develops at a stop, the entire queue must be emptied to include the last car that entered the queue at the time the queue was released.

Obtain the local school bus schedule and coordinate work efforts to ensure the school buses are not delayed through the construction zone.  This plan shall be submitted, as a TCP, to the Engineer for approval before the implementation of the school bus coordination plan.

643-3.09 INTERIM PAVEMENT MARKING.  In the second paragraph, delete the words:

“or cover them with black removable preformed marking tape.”

Replace the first sentence in the last paragraph with the following:

Apply final pavement markings according to Subsection 670-3.01, Construction Requirements, of these Special Provisions.

Do not place final pavement markings until traffic has traveled over the seal coat or surface treatment for at least 15 days and no more than 21 days, as directed by the Engineer.
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Add the following Subsection 643-3.10:

643-3.10 LIGHTING OF NIGHT WORK.  Illuminate the night work areas specified in Table 643-3, Night Work Illumination Level, and Area of Coverage, to the light levels specified.

Table 643-3 does not provide a comprehensive list of operations that require lighting.  Provide lighting for other operations when necessary.

TABLE 643-3

NIGHT WORK ILLUMINATION LEVEL AND AREA OF COVERAGE

	Type of Work/Equipment
	Lighting Configuration

	Paving, Milling, Striping, Pavement Marking Removal, Rumble Strip Installation
	At least two machine mounted balloon lights with a cumulative wattage of at least 4000 watts.  Provide additional lights or wattage if necessary to provide complete coverage.

	Rolling, Pavement Sweeping
	At least four sealed beam halogen lamps in the front and four in the back.  Each should be at least 55 watts.

	Flagging
	Two balloon lights of at least 2000 watts each located within 30 feet of the normal flagger location.  Locate one on the right side of the road beyond the flagger and the other on the left side of the road in front of the flagger.

	Truck Crossings (meaning where haul vehicles cross or enter a road):

1)
Roads with ADTs over 10,000

2)
That are controlled by portable signals or flaggers
	Two Balloon lights of at least 2000 watts each located on the main road, one on the far right side of the intersection, the other on the near left.  Locate lights within 30 feet of the edges of the side street.  If there is a flagger at the crossing, locate the lights to also meet the requirements for flagging.


Use balloon lighting as the main light sources.  Do not use floodlights without prior approval by the Engineer.  When approved, install floodlighting in a manner that minimizes glare for motorists, workers, and residents living along the roadway.  Locate, aim louver, and/or shield light sources to achieve this goal.

The Engineer shall be the sole judge of when glare is unacceptable, either for traffic or for adjoining residences.  When notified of unacceptable glare, modify the lighting system to eliminate it.

If the Contractor fails to provide the lighting equipment specified in Table 643-3 or provides lighting that creates unacceptable glare at any time, the Contractor shall cease the operations that require illumination until the condition is corrected.

Lighting equipment shall be in good operating condition and in compliance with applicable OSHA, NEC, and NEMA codes.

Provide suitable brackets and hardware to mount lighting fixtures and generators on machines and equipment.  Design mountings so lights can be aimed and positioned as necessary to reduce glare.  Locate mounting brackets and fixtures so they do not interfere with the equipment operator or overhead structures.  Connect fixtures securely in a manner that minimizes vibrations.

Ensure ground, trailer, and equipment mounted light towers are sturdy and freestanding without the aid of guy wires.  Towers shall be capable of being moved to keep pace with the construction operation.  Position ground and trailer mounted towers and trailers to minimize the risk of being impacted by traffic on the roadway or by construction traffic or equipment.

Raise trailer or equipment mounted lights to maximum height, except do not exceed the clearance required for overhead objects such as trees, aerial utilities, or bridges.  Aim and adjust lights to provide the required light levels.  Provide uniform illumination on the hopper, auger, and screed areas of pavers.  Illuminate the operator’s controls on machines uniformly.

Furnish each side of nonstreet legal equipment with a minimum of 75 square inches high intensity retroreflective sheeting in each corner, so at least 150 square inches of sheeting is visible from each direction.  Provide red sheeting on the rear of the equipment and yellow sheeting elsewhere.

Existing street and highway lighting and conventional vehicle headlights do not eliminate the need for the Contractor to provide lighting meeting the requirements of Table 643-3.

Provide sufficient fuel, spare lamps, spare generators, and qualified personnel to ensure that required lights operate continuously during nighttime operations.  Ensure generators have fuel tanks of sufficient capacity to permit operation of the lighting system for a minimum of 12 hours.  In the event of failure of the lighting system, discontinue the operation until the required level and quality of illumination is restored.

Maintain a supply of at least 20 emergency flares for use in the event of emergency or unanticipated situations.  Comply with local noise ordinances.

Provide NCHRP 350-compliant breakaway bases for post mounted electroliers located within the clear zone.
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Standard Modification

Add the following Subsection 643-3.11:

643-3.11 HIGH VISIBILITY GARMENTS.  Ensure all workers within project limits wear outer garments that are highly visible and comply with the following requirements:

1.
Standards.  Use high visibility garments conforming to the requirements of ANSI/ISEA 107-2004, Class 2 for tops or Class E for bottoms, and Level 2 retroreflective material.

2.
Labeling.  Use garments labeled in conformance with Section 11.2 of ANSI/ISEA 107-2004.

3.
Tops.  Wear high visibility vests, jackets, or coverall tops at all times.

4.
Bottoms.  Wear high visibility pants or coverall bottoms during nighttime work (sunset to sunrise).  Worksite traffic supervisors, employees assigned to traffic control duties, and flaggers wear high visibility pants or coverall bottoms at all times.

5.
Outer Raingear.  Wear raingear tops and bottoms conforming to requirements in this Subsection, 643-3.11.

6.
Exceptions.  When workers are inside an enclosed compartment of a vehicle, they are not required to wear high visibility garments.

7.
Condition.  Furnish and maintain vests, jackets, coveralls, rain gear, hard hats, and other apparel in a neat, clean, and presentable condition.  Maintain retroreflective material to Level 2 standards.
Payment for high visibility garments for workers is subsidiary to other traffic Pay Items.
E90-100410

643-4.01 METHOD OF MEASUREMENT.
2.
Traffic Control Device Items.  Replace the second sentence with the following:

Special Construction signs are measured by the total area of legend bearing sign panel, as determined under Subsection 615-4.01 and compensation for a 24 hour period shall be made under Construction Signs in the Traffic Control Rate Schedule, Table 643-4.

CR6431-110410

Add No. 16:

16.
Hotline Road Report.  No measurement required to provide a 24 hour toll free (1-800 ###-####) “Hotline Road Report” telephone with a prerecorded message, and weekly notices with daily updates.  Work will be subsidiary to Pay Item 643(2), Traffic Maintenance.

643-5.01 BASIS OF PAYMENT. Add the following:

All work (including, but not limited to, labor, equipment and materials) needed to conform to Subsection 643-3.02 will not be measured for payment, but will be subsidiary to pay item 643(2).  This includes, but is not limited to, installation and removal of all temporary pavement and temporary crossover detours including hot mix asphalt, ATB, aggregate base coarse, and Selected Material, Type A.

All Temporary Pavement Markings installation and removal is subsidiary to Item 670. All Traffic Control required for the installation and removal of Temporary Pavement Markings is subsidiary to Item 670.
7.
Flagging and Pilot Car.  Add the following:

The Engineer will pay for Item 643(15) Flagging on a contingent sum basis at the rate of $48.00/hour.  The Engineer does not require a change order/directive for the flagging Pay Item.  Flagging associated with Change Order work will be paid at the prices according to Subsection 109-1.05 Compensation for Extra Work. 

11.
Traffic Control.  Add the following: 

The Engineer does not require a change order/directive for Pay Item 643(25), Traffic Control.

12.
Portable Changeable Message Board Sign.  Add the following:
Two Portable Changeable Message Board Signs used for Permanent Construction Signing will be paid for under Item 643(3) Permanent Construction Signs.  Additional portable changeable message board signs will be paid for under 643(25), Traffic Control.

CR6431-110410

Add No. 16:

16.
Work Zone Illumination.  Payment for work zone illumination is subsidiary to other items.

Add No. 17:

17.
High Visibility Garments.  Payment for high visibility garments for workers is subsidiary to other Pay Items.

***Deleted***

TABLE 643-4

	Traffic Control Rate Schedule
	Pay Unit
	Unit Rate

	Construction Signs
	Each/Day
	$   6.50  

	Special Construction Signs
	Sq Ft
	$ 28.00

	Type II Barricade
	Each/Day
	$   3.30

	Type III Barricade
	Each/Day
	$ 11.00     

	Traffic Cone or Tubular Marker
	Each/Day
	$   1.10

	Drums
	Each/Day
	$   3.30

	Sequential Arrow Panel
	Each/Day
	$ 55.00

	Portable Concrete or Steel F Shape Barrier 
	Each 
	$ 80.00  

	Temporary Crash Cushion / Sand or Water filled Barrels or barrier (all required per end)
	Each
	$1,250.00

	Temporary Crash Cushion / Redirective
	Each
	$2,500.00

	Pilot Car 
	Hour
	$ 73.00    

	***Deleted***
	***Deleted***
	***Deleted***

	Watering 
	M-Gallon
	$ 25.00      

	Street Sweeping (Regenerative Sweeper, Vacuum Sweeper, Mechanical or Power Broom with vacuum)
	Hour
	$175.00   

	40,000 GVW Truck with Crash Attenuator 
	Hour
	$  97.00     

	Plastic Safety Fence
	Foot
	$    1.00      

	Portable Changeable Message Board Sign
	Calendar Day
	$130.00    

	Temporary Sidewalk Surfacing
	Sq Ft
	$    2.00

	Flexible Markers (Flat Whip, Reflective)
	Each
	$  60.00

	***Deleted***
	***Deleted***
	***Deleted***

	Temporary Guardrail
	Lineal Foot
	$  25.00      

	***Deleted***

	***Deleted***
	***Deleted***
	***Deleted***


Replace Pay Item 643(15) with the following:

Pay Item No.
Pay Item
Pay Unit
643(15)
Flagging
Contingent Sum
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***Deleted***

SECTION 644

SERVICES TO BE FURNISHED BY THE CONTRACTOR

Special Provisions

644-2.01 FIELD OFFICE.  Delete this subsection in its entirety and substitute the following:

Furnish and maintain a suitable office for the Engineer, available for occupancy 30 days after the project award, through 60 days after issuance of the notice of project completion as defined in Subsection 105-1.15.  The following office requirements shall be met:

1.
A minimum of 2000 square feet of floor area.  The office area shall be divided so that it contains an office room separated by a closable door.  The office room shall have a minimum of 160 square feet of floor area.

2.
A thermostatically controlled interior heating system with necessary fuel.

3.
Adequate electrical lighting and 120 volt, 60 hertz power, with a minimum of 6 electrical outlets.

4.
A minimum of 100 square feet of window area and adequate ventilation.

5.
Adequate parking for a minimum of 16 vehicles, with one handicap parking space meeting the requirements of Americans with Disabilities Act Accessibility Guidelines (ADAAG).

6.
Attached indoor plumbing with sanitary lavatory facilities and potable drinking water provided.

7.
Provide engineering communication services to the field office, Subsection 644-2.08.

8.
If a part of the Contractor's building, it shall be completely partitioned off from the balance of the structure and provided with a separate outside door equipped with a lock.

9.
Located within 3 miles of the project.

10.
Weekly janitorial service consisting of emptying trash receptacles, vacuuming office area, and cleaning restrooms and counter areas.

11.
Provide one mobilization and one demobilization of the Engineer's office equipment and furniture.
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644-2.05 VEHICLES.  Delete the second and third paragraphs and substitute the following:

Pickup(LT)/Sport Utility Vehicle (SUV):  Furnish full-size, four-wheel drive vehicles, either pickup/light truck(s) with crew cabs or sport utility vehicle(s).  Provide vehicles less than three model years old, in good condition, with BLUETOOTH wireless technology equipped stereo, and with less than 36,000 miles on the odometer.  Furnish all fuels, maintenance and parts, and insurance during the Department’s operation and use.

Equip each vehicle with lightbars wired into the vehicle’s electrical system with a dash mounted switch easily accessible to the vehicle operator.  Provide Code 3; Model 6005H (formerly PE 6200 LE) lightbars, or approved equal.  Approved equal equipment shall have the following characteristics:

(
(4) 55 watt rotators with amber filters

(
1200 flashes per minute

(
(2) diamond mirrors

(
55 inches in length

If you are working after October 1, provide four studded snow tires mounted on each vehicle.

You are responsible for normal wear and tear, and any other incidental damage including broken windshields, occurring during the Department’s operation and use.  The Department is responsible for damage to any vehicle caused by its own negligent operation.

CR644LTSUV-033111

Add the following Subsection:

644-2.08 ENGINEERING COMMUNICATION.  Engineering Communications, minimum service includes:

a.
Three phone/facsimile lines (different phone numbers for each line)

b.
High speed internet service with modem (DSL or Cable, 18 Mbps minimum)

CR644FOCOM-080511

Add the following Subsection:

644-2.09 IMAGE DOCUMENTATION.  Provide secure "digital image" (image) documentation of the construction of the four Campbell Creek bridges; inclusive of an integrated, professional-grade, high resolution digital webcam image system designed for the construction industry with camera(s) and related hardware, mounting equipment, software, data transmission service, website hosting, image hosting, storage/archiving and online interface for the system with technical support and as further defined herein.

1.
Period of Service.  Begin Image Documentation one week before construction begins through one week after project completion. 

2.
Ownership of Image Documentation.  All images are the copyright of the Department including still images and time-lapse movies.  The Contractor and Vendor may not use the image documentation without the written approval of the Department.

3.
Ownership of Camera(s) and Accessories.  The camera(s) is the property of the Contractor.

4.
Submittals.  Provide complete submittals (3 printed copies), to the Engineer for review and approval, 21 days before beginning Construction activity.  Submittals will be returned to the Contractor, within 14 days from the date submitted, marked as approved by the Department, or requiring revisions.  Amend and resubmit the documents for review until approved by the Engineer.

Include the following:

a.
Shop Drawings.  Submit a key plan of the project site and construction to be documented with vantage points marked for location and direction of each camera. Coordinate layout and installation of cameras to avoid interference from trees and to prevent sunlight and light from fixtures entering directly into the camera lens.  Indicate camera mounting heights relative to ground and the construction being documented.  Include mounting structure, if required, and mount.

Coordinate with the Engineer the location(s) (plan and elevation) to capture the specified activity.

b.
Data Sheets and Certificates:  Submit the technical data sheets and certificates for materials including equipment and software.

c.
Maintenance:  Submit maintenance requirements with a schedule and service instructions.

d.
Qualifications:  Submit:

(
Technical Representative’s Resume:  name, education, training and two years minimum experience providing same or similar service.  Include names of individuals and contact information for verification of service.

(
Vendor Qualifications:  Name and qualifications including five years minimum experience providing completed successful same service.  Include names of projects, project descriptions and contact information for individuals able to verify service.

5.
Materials.

a.
Camera.  Provide 3 camera(s) with specifications similar to those listed below with equivalent to or better performance.

CAMERA SPECIFICATIONS

	Features

	Imager:
	6 Megapixels, minimum

	Lens:
	

	F-Stop
	f/3.5 - f/5.6

	Zoom:
	18 mm - 55 mm

	Optical:
	3x min.

	Resolution: (minimum)
	

	Stills:
	3088 x 2056

	Angle of View:
	Cover intended site area

	Auto Features:
	ISO, shutter, white balance, and focus

	Compression:
	JPEG, Motion JPEG

	Communication:

	IP Addressing:
	Dynamic or Static

	Types:
	Provide stable communication, by one or more of the following types, dependant on the availability with the order of precedence as follows:

1.
Wired Broadband (10Base-T/100Base-TX)

2.
Wireless (802.11n)

3.
Cellular (3G min)

4.
Satellite Broadband

	Base:
	
	
	

	Fixed Positiion
	Yes


b.
Online Access, Interface and Online Software.  Contractor's System Vendor shall provide an online based interface and online software as managed service to allow the viewing of all still images captured and stored/archived during construction, from any location with internet access using a PC computer and/or cellular device.  The Department will not be required to own specific software or operating equipment proprietary to the system vendor to utilize any part of the Vendors service.

1)
Solution Service:  provide solution service, including technical corrective service, continuous 24 hrs, 7 days a week during period of service.

2)
Machine to machine automated maintenance of the camera system providing continual operation without interruption.

3)
Communication:

a)
Broadband/High-Speed connection (1.5 Mbps)

b)
WiFi G or N // 3G cellular connection

4)
Accessibility:  The Engineer will coordinate with the Central Region Web Manager to provide a link to the vendors site for this project on the Department's Navigator Construction Project Site and the Central Region web page;
"Alaska DOT&PF Project Information",

http://www.dot.state.ak.us/stwdplng/projectinfo/central.shtml,

"Central Region Projects" ***deleted***
Seward Highway, Dowling Road to Tudor Road Reconstruction Project – Live Photos 

***deleted***

a)
Public:  Provide the public with viewing access of still image documentation.

b)
Department:  Provide the Department with viewing access of the still images and live video as specified in 6) User Screen Viewing.

5)
System Navigation:  Calendar based.

6)
User Screen Viewing:  Display the Project Name and Number; Owner and Contractor Logo.  Multifunction image browsing (still images, multiple images, online time-lapse movies) per individual camera and between multiple cameras.  Additional viewing requirements include:

Public and Department.

(
Images: include time and date.

(
Navigation: calendar to navigate between documentation.

(
Weather Data:  graphical display of local weather data including long term forecast (4-7 day forecast including, sun, overcast, rain, snow, wind speed, temperature, high and low pressure systems and others).

(
Multiview Screen:  instant view/image of past days, weeks, months, or years at one time.

(
Time-lapse movies:  not real-time video.

(
Split Screen:  Instant play back, two or more discreet images side by side from one or more cameras.

(
Full-Screen:  screen maximizing view of images on users monitor.

(
Share Image Tools:  save, print, email, and post to message board or, mobile devices.

(
Map:  aerial and satellite view by Google or other.

Department Only.  Provide password protection for Department only viewing.

(
Pan-tilt-zoom control within a high-definition image and by operable motorized/robotic base when included in camera types specified.

(
Real-Time Image Browsing/Viewing:  view images and video from all cameras in the same display at the same time by day, week, year, and event.

(
Overlays:  graphical mark-up tools for detailing and creating overlays from multiple discrete images.

(
Automated progress reports: Power Point, Open Office and PDF formats.
c.
Environmental.  Camera and supporting equipment shall be designed for continual operation in all weather conditions relative to the project site, 24 hrs each day, each day of the week.  Weather conditions including but not limited to:

1)
Wet:  water proof.

2)
Operational Temperatures:  

-50˚F to +120˚F

 (thermostatically controlled heater and blower or other as required).

3)
Winds:  110 mph (3sec gust)

4)
Fugitive Materials:  Dust, rain, snow and similar.

d.
Physical.  Designed and constructed for the conditions existing at the project site.

1)
Housing:  impact resistant, water proof enclosure constructed of aluminum with stainless steel fittings and UL rated compression glands.

a)
Adjustability:  adjustable camera sled.

b)
Operational Options:  (See camera specifications for actual)

(
Fixed (pan-tilt-zoom in high-definition image provided by software interface)

(
Operable remotely controlled (pan-tilt-zoom)

2)
Viewing Window:  impact resistant with remotely controlled washer/wiper.

3)
Security:  Protect against vandalism.  Lockable housing secured in-place to prevent unauthorized removal from project site. 
e.
Power.  Provide continuous uninterrupted power as required by the Vendor to operate and maintain the image documentation system.

6.
Vendors.

	EarthCam, Inc.

84 Kennedy Street,

Hackensack, NJ 07601

Ph:
800.327.8422 

Ph:
201.488.1111

Fax:
201.488.1119

www.EarthCam.net
	OnsiteView, Inc.

Shipping:

7901 Cameron Rd

Bldg. 3, Suite 301

Austin, Tx 78754

Mail:

P.O. Box 190139

Dallas, Texas 75219

Ph:
866.701.2020

Ph:
512.301.2848

www.OnsiteView.com
	OxBlue Corporation

814 Bellemeade Ave. NW

Atlanta, GA 30318

Ph:
888.849.2583

Ph:
404.917.0200

Fax:
404.917.0201

www.OxBlue.com
	Work Zone CAM, LLC

331 W 57th St, Suite 310

New York, NY 10019

Ph:
877.966.3101

www.Workzonecam.com


7.
Security.  Provide security for the image documentation and documentation system.  Prevent; interruption of the continuous documentation, damage to the documentation (data corruption, theft, or loss of the data), and damage to the system (the physical equipment, interface, software, data collection, and storage).

Maintain all images on System Vendor owned and operated secure and redundant servers, in a secure area at a location owned by the Vendor.  Minimum levels of security include multiple levels of password protection, IP address block/permission and SSL protection of the user login password.

8.
Installation and Maintenance.  Provide initial installation by the Vendor, or other as approved by the Vendor, with the option to move the camera(s) 4 times(s); and maintain the system through project completion without interruption except as may be specified in this specification.  Damaged or failed parts and service complications, resulting in documentation interruption, are to be repaired, replaced, and resolved within 48 hrs from the time of interruption.

9.
Documentation.  During a 24 hr period, during the day and/or night, document the construction activity.  Approximate times are included herein; the approximate location of the camera(s) is provided in the Plans (plan and profile sheets coordinated with the summary sheets).  Coordinate with the Engineer, adjusting the times of documentation and actual location(s) (plan and elevation) to capture the specified activity.

Make time-lapse movies at regular intervals from the beginning of service until project completion, season changes, specific construction milestones and other events as noted in these specifications and indicated by the Engineer.  Create a final time-lapse movie of construction from beginning of service through project completion combining the time-lapse movies created previously into this final movie.

For all image documentation include the project name and number with the date and time.  The date and time for a still image would be at the time of capture and for a time-lapse movie the time from start to finish of the movie.

a.
Type.

1)
Still Image Capture.  Capture still image at regular intervals.  
Intervals = 15 minutes.

2)
Pan-Tilt-Zoom.  Real-time video and stills with high-definition image.  Available on an as-needed basis, except restricted to periods each side of the scheduled still image capture and timed out after a predetermined set time coordinated with the Engineer.

3)
Time-Lapse.  Time-lapse movie from start of service period thru the project completion and at the regular interval, change of seasons, construction milestones, and events; include as follows:

Regular Interval.
Time-Lapse Movie Interval = End of Each Month.

Seasons.

(
Construction season

(
Winter shut-down

Milestones and Events.

(
Bridge Work 

(
Bridge abutments

(
Bridge substructure or superstructure

	Bridge Number
	Bridge Name

	1157
	Campbell Creek – Brayton Drive

	1160
	Campbell Creek – Northbound Seward Highway 

	1350
	Campbell Creek – Homer Drive

	1861
	Campbell Creek – Southbound Seward Highway 


Period of Service.  At the end of the Period of Service, create a time-lapse movie of the construction activity(s) from the beginning of service to the end of service.

10.
Removal.  Remove the complete system after project completion.  The Engineer may direct the system to be removed prior to project completion.

11.
Deliverables.  Provide the Engineer with (2) DVDs (2 copies) of:

a.
Stills:  as originally recorded in the digital camera, without alteration, manipulation, editing, or modifications, in compressed JPEG format, no more than 72 hrs after project completion.

b.
Time lapse-movies, compressed motion JPEG format, no more than 72 hrs after each interval, season change, construction milestone, other event specified in 9) "Documentation," and project completion.
CR644CMRA-032211

644‑3.01 METHOD OF MEASUREMENT. Delete the third paragraph and substitute the following: 

Vehicle (LT/SUV). For each vehicle provided. If a replacement vehicle is necessary, no additional measurement will be made. 

CR644LTSUV-033111

Add the following:

Image Documentation.  No additional measurement will be made if any part of the documentation system requires replacement.
CR644CMRA-032211

644-4.01 BASIS OF PAYMENT.  Add the following:

Pay Item 644(8) Vehicle (LT/SUV):

1.
A percentage of the Contract unit price, to be determined by the Engineer, will be paid as full compensation for furnishing the vehicle at the site.

2.
The balance of the Contract unit price will be prorated over the anticipated active construction period with a portion included as part of each interim payment, for maintenance, repairs, and fuel and, at the end of the project, for removing it from the site.  If anticipated construction period changes, the final increment will be held until final payment. 

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

644(8)
Vehicle (LT/SUV)
Each

CR644LTSUV-071009
Add the following:

Pay Item 644(10) Engineering Communications.  Usage services including long distance calls made by State personnel and the Internet service provider will be reimbursed by the State.  Payment for communication usage services shall be based on paid receipts to the service provider plus 15%.

Connection fees (initial connection) local calls, providing equipment and disconnection are subsidiary to Pay Item 644(1) Field Office and as such are paid by the Contractor.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
644(10)
Engineering Communications
Contingent Sum
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Pay Item 644(17) Image Documentation.  At the Contract lump sum price to include labor, equipment, materials, fees, and service specified.  The lump sum price is inclusive of all cameras specified in 2.09.

Lump Sum Items.  Payment for lump sum items will be made as follows:

1.
A percentage of the Contract lump sum amount, to be determined by the Engineer, will be paid as full compensation for a complete properly functioning image documentation system including site installation(s), power, camera(s), and operating system(s), with automatic archiving, set up and interfaced with internet access via the specified device(s).

2.
The balance of the Contract lump sum amount will be prorated over the anticipated active construction service period with a portion included as part of each interim payment, for maintenance, repairs, utilities, fees and for removing the complete documentation system from the site with the final payment being made after all deliverables are received as specified.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
644(17)
Image Documentation
Lump Sum

Standard Modifications

Add the following Pay Items:
Lump Sum Items. Payment for lump sum items will be made as follows:

1.
A percentage of the lump sum amount, to be determined by the Engineer, will be paid as full compensation for furnishing the facility at the site.

2.
The balance of the lump sum amount will be prorated over the anticipated active construction period with a portion included as part of each interim payment, for maintenance, repairs, providing all utilities, and for removing it from the site.  If anticipated construction period changes, the final increment will be held until final payment. 

Special Provision

Add the following Section:

SECTION 645

TRAINING PROGRAM
645-1.01 DESCRIPTION. This Training Special Provision implements 23CFR230, Subpart A, Appendix B.

As part of the Equal Employment Opportunity Affirmative Action Program, provide on-the-job training aimed at developing full journey status in the type of trade or job classification involved.  The number of individuals to be trained and the number of hours of training to be provided under this contract will be as shown on the bid schedule.

645-2.01 OBJECTIVE.  Training and upgrading of minorities and women toward journey status is the primary objective of this program.  Enroll minorities and/or women, where possible, and document good faith efforts prior to the hire of non-minority males in order to demonstrate compliance with this Training Special Provision.  Specific good faith efforts required under this Section for the recruitment and employment of minorities and women are found in the Federal EEO Bid Conditions, Form 25A-301, items 7.b, 7.c, 7.d, 7.e, 7.i, 7.j, and 7.l, located in the "yellow pages" of this document.

645-3.01 GENERAL.  Determine the distribution of the required number of apprentices/trainees and the required number of hours of training among the various work classifications based upon the type of work to be performed, the size of the workforce in each trade or job classification, and the shortage of minority and female journey workers within a reasonable area of recruitment.

Training will be provided in the skilled construction crafts unless the Contractor can establish before contract award that training in the skilled classifications is not possible on a project; if so, the Department may then approve training either in lower level management positions such as office engineers, estimators, and timekeepers, where the training is oriented toward construction applications, or in the unskilled classifications, provided that significant and meaningful training can be provided.  Some offsite training is permissible as long as the training is an integral part of an approved training program and does not comprise a significant part of the overall training.

Credit for offsite training hours indicted above may only be made to the Contractor where the apprentices/trainees are concurrently employed on the project and one or more of the following occurs: contribute to the cost of the training, provide the instruction to the apprentice/trainee, or pay the apprentice's/trainee's wages during the offsite training period.

Where feasible, 25 percent of apprentices or trainees in each occupation shall be in their first year of apprenticeship or training.

Prior to award of the contract, submit Form 25A-311, Training Utilization Report, indicating the training program to be used, the number of apprentices/trainees to be trained in each selected classification, the number of hours of training to be provided, and the anticipated starting time for training in each of the classifications.

Training must begin within 2 weeks of the anticipated start date(s); unless otherwise authorized by a Directive.  Such authorization will be made only after submission of documentation by the Contractor, and approval by the Engineer, of efforts made in good faith which substantiate the necessity for a change.

Contractors may use a training program approved by the U.S. Department of Labor, Bureau of Apprenticeship & Training (USDOL/BAT), or one developed by the Contractor and approved prior to contract award by the Alaska Department of Transportation and Public Facilities (ADOT&PF) Training Program Representative, using Form 25A-310.
The minimum length and type of training for each classification will be established in the training program selected by the Contractor.  Training program approval by the Department for use under this Section is on a project by project basis.

It is expected that each apprentice/trainee will begin training on the project as soon as feasible after start of work utilizing the skill involved and remain on the project as long as training opportunities exist or until training has been completed.  It is not required that apprentices/trainees be continuously employed for the duration of the contract.

If, in the Contractor's judgment, an apprentice/trainee becomes proficient enough to qualify as a journey worker before the end of the prescribed training period and the Contractor employs that individual as a journey worker in that classification for as long as work in that area remains, the individual's training program will be considered completed and the balance of training hours required for that apprentice/trainee shall be waived.

Furnish each ADOT&PF training program trainee a copy of the program (Form 25A-310) to be followed during training on the project, and with a written certification showing the type and length of training completed on the project.  Existing USDOL/BAT apprentices should already have a copy of their program.  No employee shall be employed for credit as an apprentice/trainee in a classification in which that employee has previously worked at journey status or has previously completed a training course leading to journey status.

Periodically review the training and promotion potential of minority and women employees and shall encourage eligible employees to apply for such training and promotion.

Provide for the maintenance of records and the furnishing of periodic reports documenting the progress of each apprentice/trainee. Submit Form 25A-313 by the 15th of each month and provide each ADOT&PF trainee written evaluation reports for each unit of training provided as established on Form 25A-310.

645-3.02 WAGES.  Trainees in ADOT&PF approved training programs will be paid prevailing Davis-Bacon fringe benefits plus at least 60 (but less than 100) percent of the appropriate minimum journey rate specified in the contract for the first half of the training period, at least 75 (but less than 100) percent for the third quarter of the training period, and at least 90 (but less than 100) percent for the last quarter of the training period.  Trainee wages shall be identified on Form 25A-310.  Apprentices in USDOL/BAT training programs shall be paid in accordance with their approved program.  Beginning wages of each trainee/apprentice enrolled in a Section 645 Training Program on the project shall be identified on Form 25A-312.

645-3.03 SUBCONTRACTS.  In the event a portion of the work is subcontracted, the Engineer shall determine how many, if any, of the apprentices/trainees are to be trained by the subcontractor.  Any such subcontracts shall include this Section 645, Form 25A-311 and Form 25A-310, where appropriate.  However, the responsibility for meeting these training requirements remains with the Contractor; compliance or non-compliance with these provisions rests with the Contractor and sanctions and/or damages, if any, shall be applied to the Contractor according to Subsection 645-5.01, Basis of Payment.

645-4.01 METHOD OF MEASUREMENT.  The Contractor will be credited for each approved apprentice/trainee employed on the project and reimbursed on the basis of hours worked, as listed in the certified payrolls.  There shall be no credit for training provided under this Section before the Contractor's submittal and approval by the Engineer of Form 25A-312 for each apprentice/trainee trained under this Section.  Upon completion of each individual training program, no further measurement for payment shall be made.

645-5.01 BASIS OF PAYMENT.  Payment will be made at the contract unit price for each hour of training credited.  Where a trainee or apprentice, at the Contractor's discretion, graduates early and is employed as a journey worker according to the provisions of Subsection 645-3.01, the Contractor will receive payment only for those hours of training actually provided.

This payment will be made regardless of other training program funds the Contractor may receive, unless such other funding sources specifically prohibits the Contractor from receiving other reimbursement.
Payment for training in excess of the number of hours specified on the approved Form 25A-311, may be made only when approved by the Engineer through Change Order.

Noncompliance with these specifications shall result in the withholding of progress payments until good faith efforts documentation has been submitted and acceptable remedial action has been taken.

Payment will be at the end of the project following the completion of training programs approved for the project.  No payment or partial  payment will be made if the Contractor fails to do the following and where such failure indicates a lack of good faith in meeting these requirements:

1.
provide the required hours of training (as shown on the approved Form 25A-311),

2.
train the required number of trainees/apprentices in each training program (as shown on the approved Form 25A-311), or

3.
hire the apprentice/trainee as a journey worker in that classification upon completion of the training program for as long as work in that area remains.

Failure to provide the required training damages the effectiveness and integrity of this affirmative action program and thwarts the Department's federal mandate to bring women and minorities into the construction industry.  Although precise damages to the program are impractical to calculate, they are at a minimum, equivalent to the loss to the individuals who were the intended beneficiaries of the program.  Therefore, where the Contractor has failed, by the end of the project, to provide the required number of hours of training and has failed to submit acceptable good faith efforts documentation which establishes why the Contractor was unable to do so, the Contractor will be assessed an amount equal to the following damages to be ducted from the final progress payment:

Number of hours of training not provided, times the journey worker hourly scale plus benefits.  The journey worker scale is that for the classification identified in the approved programs.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
645(1)
Training Program, 6 Trainees/Apprentices
Labor Hour

S16-102991
SECTION 646

CPM SCHEDULING

Special Provisions

646-2.01 SUBMITTAL OF SCHEDULE.  Replace this Subsection with the following:

Submit a detailed initial CPM Schedule at the preconstruction conference for the Engineer’s acceptance as set forth below.

The construction schedule for the entire Project shall not exceed the specified contract time.  Allow the Engineer 14 days to review the initial CPM Schedule.  Revise promptly.  The finalized CPM Schedule must be completed and accepted before beginning work on the Project.

646-3.01 REQUIREMENTS AND USE OF SCHEDULE.  Delete No. 2.

2.
60-Day Preliminary Schedule.

Delete the first sentence of No. 3. Schedule Updates. and substitute the following:

Hold job site progress meetings with the Engineer for the purpose of updating the CPM Schedule.  Meet with the Engineer monthly or as deemed necessary by the Engineer.

CR261-121302

Special Provision

Add the following Section:

SECTION 647

EQUIPMENT RENTAL

647-1.01 DESCRIPTION.  This item consists of furnishing construction equipment, operated, fueled and maintained, on a rental basis for use in construction of extra or unanticipated work at the direction of the Engineer.  Construction equipment is defined as that equipment actually used for performing the items of work specified and shall not include support equipment such as, but not limited to, hand tools, power tools, electric power generators, welders, small air compressors and other shop equipment needed for maintenance of the construction equipment.

The work is to be accomplished under the direction of the Engineer, and the Contractor's operations shall at all times be in accordance with the Engineer's instructions.  These instructions by the Engineer shall be to the Contractor's supervisory personnel only, not to the operators or laborers.  In no case shall these instructions by the Engineer be construed as making the Department liable for the Contractor's responsibility to prosecute the work in the safest and most expeditious manner.

647-2.01 EQUIPMENT FURNISHED.  In the performance of this work, the Contractor shall furnish, operate, maintain, service, and repair equipment of the numbers, kinds, sizes, and capacities set forth on the Bid Schedule or as directed by the Engineer.  The operation of equipment shall be by skilled, experienced operators familiar with the equipment.

The kinds, sizes, capacities, and other requirements set forth shall be understood to be minimum requirements.  The number of pieces of equipment to be furnished and used shall be, as the Engineer considers necessary for economical and expeditious performance of the work.  The equipment shall be used only at such times and places as the Engineer may direct.

Equipment shall be in first class working condition and capable of full output and production.  The minimum ratings of various types of equipment shall be as manufactured and based on manufacturer's specifications.  Alterations will not be considered acceptable in achieving the minimum rating.  Equipment shall be replaced at any time when, in the opinion of the Engineer, their condition is below that normal for efficient output and production.

Equipment shall be fully operated, which shall be understood to include the operators, oilers, tenders, fuel, oil, air hose, lubrication, repairs, maintenance, insurance, and  incidental items and expenses.

647-2.02 EQUIPMENT OPERATORS AND SUPERVISION PERSONNEL. Equipment operators shall be competent and experienced and shall be capable of operating the equipment to its capacity.  Personnel furnished by the Contractor shall be, and shall remain during the work hereunder, employees solely of the Contractor.

The Contractor shall furnish, without direct compensation, a job superintendent or Contractor's representative together with such other personnel as are needed for Union, State, or Federal requirements and in servicing, maintaining, repairing and caring for the equipment, tools, supplies, and materials provided by the Contractor and involved in the performance of the work.  Also, the Contractor shall furnish, without direct compensation, such transportation as may be appropriate for the personnel.

647-3.01 CONSTRUCTION REQUIREMENTS. The performance of the work shall be according to the instructions of the Engineer, and with recognized standards and efficient methods.

The Contractor shall furnish equipment, tools, labor, and materials in the kinds, number, and at times directed by the Engineer and shall begin, continue, and stop any of the several operations involved in the work only as directed by the Engineer.

Normally, the work is to be done when weather conditions are reasonably favorable, 6 days per week, Mondays through Saturdays, except holidays.

The Engineer will begin recording time for payment each shift when the equipment begins work on the project.  The serial number and brief description of each item of equipment listing in the bid schedule and the number of hours, or fractions thereof to the nearest one quarter hour, during which equipment is actively engaged in construction of the project shall be recorded by the Engineer.  Each day's activity will be recorded on a separate sheet or sheets, which shall be verified and signed by the Contractor's representative at the end of each shift, and a copy will be provided to the Contractor's representative.

647-4.01 METHOD OF MEASUREMENT. The number of hours of equipment operation to be paid for shall be the actual number of hours each fully operated specified unit of equipment, or each fully operated specified combination of units of equipment, is actually engaged in the performance of the specified work on the designated areas in accordance with the instruction of the Engineer.  The pay time will not include idle periods, and no payment will be made for time used in oiling, servicing, or repairing of equipment, or in making changeovers of parts to the equipment.  Travel time to or from the project, will not be authorized for payment.  Hours paid shall be supported by certified payroll.

647-5.01 BASIS OF PAYMENT. 

Payment for Item 647(1) Wide Pad Dozer, 65 hp Min will be paid on a contingent sum basis on a per hour basis of $125/hour.

Payment for Item 647(5) Backhoe, 4WD, 1 cy Bucket, 75 hp Min, 15 ft Depth will be paid on a contingent sum basis on a per hour basis of $125/hour.

This shall be full compensation for furnishing, operating, maintaining, servicing, and repairing the equipment, and for incidental costs related to the equipment.  Furnishing and operating of equipment of heavier type, larger capacity, or higher wattage than specified will not entitle the Contractor to any extra compensation.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
647(1)
Wide Pad Dozer, 65 hp Min
Contingent Sum

647(5)
Backhoe, 4WD, 1 CY Bucket, 75 HP Min, 15 Ft Depth
Contingent Sum

CR15-082405
SECTION 660

SIGNALS AND LIGHTING

Special Provisions
660-1.01 DESCRIPTION.  Add the following:
This work is limited to the installation of a highway lighting system only, no traffic signals are included in this work.
660-2.01 MATERIALS Under No. 1.b. change title by removing:  Materials Not on the "Approved Products List:" and replace with:  Materials on the "Qualified Products List:"
E36-012707
660-2.01 MATERIALS.  Add the following:
Anchor Bolts:





Section 740-2.02
1.
Equipment List(s) and Drawings. Delete No. a. in its entirety and the last sentence in No. d. and substitute the following:
a.
Materials on the Qualified Products List: The Qualified Products List does not apply to the 660 items.  Provide catalog cuts of materials to the Engineer for review and approval.
d.
Materials Not Requiring Certification: Only submit these materials for review and approval if they are included on the Materials Certification List (MCL).
2.
As-Built Plans.  Add the following:  Place 1 copy of the controller cabinet diagram, detector assignment sheet and the intersection and phase diagram as reviewed by the Engineer in clear plastic envelopes and attach to the inside of each controller cabinet.
In addition, submit two complete sets of all electrical related plan sheets. The engineer will deliver one copy of each to MOA Signal Electronics and MOA Street Light Maintenance.
CONSTRUCTION REQUIREMENTS
660-3.01 GENERAL.  In No. 1., Scheduling of Work. Add the following to the first paragraph:  Contact the regional Traffic Signal Technician DOT&PF 24 hours in advance of work on a lighting system. Contact shall be made through the Engineer.
After staking pole foundations, verify there will be no overhead or underground utility conflicts with foundations, poles, mast arms, or conduits.  Locate and protect existing underground and overhead utilities.  The location of cables, conduits, J-boxes, foundations and poles that are shown on the Plan sheets are approximate and it is the Contractor’s responsibility to verify the actual location when working in the area.  See Subsection 105-1.06.
Incidental materials and other items that are not shown on the Plans, assembly drawings, or specified herein, that are necessary to complete the system, must be furnished and installed as though such materials and other items were shown on the Plans, assembly drawings, or specified herein.
Protect metallic materials against corrosion.  Hot-dip galvanize ferrous metals such as bolts, braces, bodies, clamps, fittings, guards, nuts, pins, rods, shims, thimbles, washers, and miscellaneous parts not of corrosion resistant steel, according to ASTM A 123 or A 153, except where other equivalent protection treatment is specifically approved in writing by the Engineer.
Asphalt Patches placed in existing asphalt for loops and conduit crossings must be placed prior to the end of shift in which the loops and crossings are placed. Asphalt patches will match the thickness of the existing asphalt to a maximum of 3 inches thick. Where the existing asphalt is thicker than 3 inches, use compacted crushed aggregate base course to make up the difference.
In No. 2., Safety Precautions. Add the following:
Existing circuits listed on the wiring diagrams and Plan sheets were obtained from as-built information and must be verified before work involving those circuits.
Delete No.s 3. through 8. in their entirety and substitute the following:
3.
Excavating and Backfilling. Complete excavation and backfill required to install the signal and lighting components embedded in the roadway as shown in the Plans, including foundations, conduits, junction boxes, and loop detectors before final lift paving.  Provide traffic control to complete this work according to the requirements of Section 643.  Place excavated materials where it will not interfere with surface drainage.
Support and protect conduits and utilities scheduled to remain in service when encountering them during excavation.
Excavate trenches wide enough to install the number of conduits specified and to compact the bedding and backfill materials according to these specifications.
To install conduits, excavate trenches deep enough to allow for 6 inches of bedding material, the depth of the largest conduit, and the minimum burial depth specified between the top of the conduit and finished grade of the ground above the conduit.  Keep the longitudinal profile of trench bottoms free of irregularities that would prevent the assembled conduit run from continuously contacting the top of the bedding material.
When conditions allow HDPE conduit to be installed by a plowed technique, restoring the area disturbed from the process, shall be accomplished according to Subsection 204-3.01. Density testing may be waived and compactive effort substituted at the discretion of the Engineer.  This work is subsidiary to conduit installation.  Use Selected Material, Type A for backfill.
Dispose of, according to Subsection 203-3.01, excavated materials that remain after completing backfill work and excavated material not meeting the requirements of Selected Material, Type C, as defined in Subsection 703-2.07. Disposal of this material is subsidiary to the 660 Pay Items.
Dewater foundation and conduit excavations immediately before and during embedding and backfilling operations.  Backfill excavations with materials that meet the following requirements:
a.
Backfill foundations with material that meets the requirements of Selected Material, Type A that passes through a 3 inch sieve.
b.
Within the limits of the typical section, embed conduits and backfill trenches using material that meets the requirements of the lift where it is located, reusing excavated materials if it meets the requirements of the applicable lift.
c.
In other locations, embed conduits and backfill trenches using material that meets the requirements of Selected Material, Type C, reusing excavated materials if it meets this requirement.
d.
Import, when ordered, embedment and backfill materials that satisfy the preceding materials requirements.
Embed conduit(s) between two 6 inch lifts of material cleaned free of rocks exceeding a 1 inch maximum dimension.  Grade and compact the first lift to provide a surface that continuously contacts the assembled conduit run.
Within 6 feet of paved surfaces and around foundations, backfill in uniform layers no more than 6 inches deep and compact each layer according to Subsection 203-3.04.  In other locations, compaction may be as approved by the Engineer.
4.
Welding.  Complete welding according to Subsection 504-3.01.8. Welding and approved shop drawings.  
Submit shop drawings of the proposed work with the welding plans for approval.  The shop drawings shall include material specifications, component dimensions, the types of welds that will be made, and the proposed type and extent of weld inspection.
Repair the holes that were used to mount equipment, in reused poles and mast arms by welding in disks flush with the adjoining surface.  For the disk material, use steel that matches the ASTM designation, grade, and thickness of the steel used to fabricate each pole.  Cut disks that match the dimensions of the hole being repaired from pieces of steel plate bent to match the pole’s radius at the hole.  Grind the welds smooth and flush with the adjoining pole and disk surfaces.  Repair the damaged finish according to Subsection 660-3.01.8.
5.
Removing and Replacing Improvements.  The Contractor shall complete the following work at the Contractor’s expense.

a.
Remove improvements that block completion of the work detailed in the Plans as specified herein.
b.
Reconstruct with new materials the nonreusable improvements the Contractor removed to complete the work. 
c.
Replace with new materials the reusable items damaged by the Contractor, that are specified for reuse. 
d.
Reconstruct with new materials improvements damaged or removed by the Contractor not conflicting with the work and not scheduled for removal.
Nonreusable improvements consist of cast in place items, including: asphalt concrete pavement, sidewalks, curb and gutter, lawns, and traffic markings.  Reusable improvements include the items that were made before installation.  Crushed aggregate base material may not be used as backfill in the base course if excavation depth exceeds the thickness of the base course.
Complete reconstruction work, including materials, according to the applicable sections of the Alaska SSHC, and leave the work in a satisfactory and serviceable condition.  In completing the reconstruction work, match the alignments, widths, thicknesses, shapes, sizes, cross sections, and finishes of the existing improvements.
If removing a portion of sidewalk or curb and gutter, remove an entire segment between the weakened plane contraction joints or between an expansion joint and a weakened plane contraction joint.
Before removing a segment of Portland or asphalt cement concrete material, cut completely through the material with a saw along the outline of the area to be removed.  Make cuts neat and true and prevent shatter outside the area removed.
To replace lawns, leave the top of the backfilled excavation low enough to install 4 inches of compacted topsoil.  Match the top of the topsoil with the bottom of the vegetative mat. Apply seed and keep the seeded areas watered according to Section 618. 
Remove, keep alive, and replant trees, shrubs, and plants according to Section 621.  Replace the trees, shrubs, and plants that do not survive with plants of like size and type.
6.
Salvaging and Reusing Electrical Equipment.  When the Plans include existing electrical equipment scheduled for removal or relocation, remove, and store the equipment listed in the following paragraph without damaging it.  Deliver removed equipment not scheduled for reuse to the local District Maintenance Station or place specified in the Plans or Special Provisions.  Notify the district superintendent or person specified by telephone one week before planned delivery date.
Salvage the luminaires, lighting standards, and poles, mast arms, load centers, and the lids of junction boxes scheduled for removal and other materials scheduled for relocation.  The Contractor shall replace at the Contractor’s expense salvaged equipment damaged or destroyed before or during delivery or reinstallation.
Controller assemblies and load centers include the cabinet and equipment contained in the cabinet before Contract award.
Remove from the highway right-of-way materials associated with the equipment removed or relocated and not scheduled for reuse, including conduits, junction boxes, conductors, and foundations. Remove unused wiring and conductors from all conduit systems to be abandoned or removed. Raze the tops of foundations abandoned in place according to Subsection 660-3.02.  Fill the holes left by removing junction boxes and foundations with Selected Material, Type A and compact as directed.
With approval, after removing conductors, buried conduits that do not interfere with other construction may be abandoned in place.  The Department may require a credit for this waiver.  Remove the ends of abandoned conduits from the junction boxes that will remain in service.
Within 15 days of the Notice to Proceed, complete an inventory of the materials that will be salvaged in the presence of the Engineer.  Note the location and condition of the materials.  When material specified for reuse is found in an unserviceable condition, the Engineer will determine whether to repair it or replace it with new material that will be paid for as extra work under Subsection 109-1.05.  Retain a copy of the inventory and give the original documents to the Engineer.
When the Plans specify reinstalling existing equipment at new locations and installing State furnished equipment, complete the following work at the Contractor’s expense.
a.
For poles, install new foundations, furnishing the new nuts, bolts, washers, and conduits needed to complete the installations.
b.
For lighting poles, install new illumination tap wires and fused disconnect kits.
c.
For luminaires, clean the luminaires inside and out and install new lamps of the same wattage.
d.
For poles and undisturbed poles from which the Plans specify removing equipment, repair the holes that were made to mount equipment according to Subsection 660-3.01.4 Welding and repair the finishes according to Subsection 660-3.01.8 Repairing Damaged Finishes.
When ordered, the Engineer will pay for repairing existing damaged finishes on existing equipment according to Subsection 660-3.01.8 as extra work.
If deciding to use new equipment rather than reusing the equipment specified, notify the Engineer of the change and include a submittal according to Subsection 660-2.01.1.
Deliver the salvaged materials undamaged to the local DOT & PF Maintenance and Operations Yard.
Contact the local state Electrician one week before planned delivery.
7.
Field Tests.  Electrical circuits must pass the following tests before the Engineer will accept the work for payment.  Perform these tests in the presence of the Engineer, and document the results of each test on a per circuit basis.  Retain a copy of test results and give the original documents to the Engineer.  Furnish equipment needed to perform these tests.
Replace or repair at the Contractor’s expense, and in an approved manner, faulty materials and work revealed by these tests.  After making repairs, repeat tests on the repaired circuit and continue this process until circuits have passed required tests.  The Department reserves the right to have the Contractor retest circuits, and to use the retest results to accept or reject individual circuits.
a.
Grounds. Before completing the circuitry and functional tests, physically examine conduits ends, junction box lids, load centers, and the foundations for and lighting poles to ensure the grounding system required by Subsections 660-3.06 and 661-3.01 has been installed and splices and connections are mechanically firm.
b.
Insulation Resistance (megohm) Test.  Complete this test to verify the integrity of each conductor’s insulation after pulling the conductors and cables into position and before terminating the conductors.  At 500 VDC, each conductor’s insulation shall measure a minimum resistance of 100 megohms or the minimum specified by the manufacturer.  With single conductors, complete the test between each conductor and ground.  In each multiconductor cable, complete the test between conductors and between each conductor and ground.
c.
Functional.  Perform the following tests on the lighting system after the component circuits have satisfactorily passed the tests for continuity, grounding, insulation integrity, and circuitry.

 (1)
Perform the functional test for each highway lighting system until the systems burn continuously 5 days without the photocell, followed by a 5 day operational test using the photocell.

 2
Perform a continuous 5 day burning test on underpass lighting system before final acceptance.
A shut down of the electrical system due to a power interruption does not constitute discontinuity of the functional test if the system functions normally when power is returned.
8.
Repairing Damaged Finishes.  Examine new, reused, and State furnished equipment for damage to its finish before putting the equipment into service.  Repair the damaged finishes found according to the following:
a.
Galvanized.  Repair damaged areas more than 12 inches away from welds and slip fit areas, by applying minimum 7.8 mils of zinc based alloy applied according to ASTM A780.
If the damaged areas are within 12 inches of welds and slip fit areas, make the repair by applying a minimum 7.8 mils of zinc rich paint applied according to ASTM A780.
b.
Painted.  Repair damage to painted finishes according to the following

(1)
Wash the equipment with a stiff bristle brush using a solution containing two tablespoons of heavy duty detergent powder per gallon of water.  After rinsing, wire brush surfaces to remove poorly bonded paint, rust, scale, corrosion, grease, or dirt.  Remove dust or residue remaining after wire brushing before priming.

(2)
Factory or shop cleaning methods may be used for metals if equal to the methods specified herein.

(3)
Immediately after cleaning, coat bare metal with pretreatment, vinyl wash primer, followed by 2 prime coats of zinc chromate primer for metal.

(4)
Give signal equipment, excluding standards, a spot finishing coat on newly primed areas, followed by 1 finishing coat over the entire surface.

(5)
Give nongalvanized standards 2 spot finish coats on newly primed areas.
Paint coats may be applied either by hand brushing or by approved spraying machines.  Perform the work in a neat and workmanlike manner.  The Engineer reserves the right to require the use of brushes for the application of paint, should the work done by the paint spraying machine prove unacceptable.
Add the following new No. 9:
9.
Regulation and Code.  Complete work according to the standards of the NEC, the NESC, and local safety codes as adopted and amended by the Authority Having Jurisdiction.
660-3.02 FOUNDATIONS.  Under No. 1.  Cast-in-Place Foundations. Add the following to the first paragraph:  Locate the tops of traffic signal post and pole foundations flush with the adjacent finished walkway, shoulder, or surrounding ground.
1.
Cast-in-Place Foundations.
f.
Revise the second sentence to read:  Before placing the form or reinforcing steel cage, remove loose material to ensure the foundation rests on firm, undisturbed ground.
i.
In the second sentence delete "prior to grouting." and substitute "before attaching the skirt."
j.
In the first sentence delete "concrete pile caps" and add, "foundations." Add the following to the end of the paragraph:  Protect foundation anchor bolts from damage before installing controller cabinets.  The Engineer must approve the method used for protection.  This work does not relieve the Contractor of responsibility specified under Subsection 107-1.15.
Replace k with the following:
k.
Furnish anchor bolts that conform to ASTM F1554, the grade and supplementary Charpy V-Notch requirements listed in the Plans. Furnish each anchor bolt with three nuts and two washers.
Install the bottoms of the bottom leveling nuts in a level plane within 1 inch of the top of foundations.  Adjust nuts until their tops form a level plane.  Install one washer on top of leveling nuts and, after setting the pole on these washers, install one washer under top nuts.
Bring leveling nuts (bottom nuts) to full bearing on the bottom of the base plate.
Generously lubricate the bearing surface and internal threads of top nuts with beeswax.  Tighten top nuts to a "snug" condition.  Use a click type torque wrench to apply 600 foot-pounds of torque to the "snug" top nuts.
After the top nuts are tightened to the correct torque, use a hydraulic wrench to rotate top nuts an additional one sixth (60() turn, while preventing the leveling nuts from turning.
Add l.
l.
Attach a #4 AWG, bare, copper wire as a grounding electrode conductor to the #4 spiral bar in the reinforcing steel cage.  Use an irreversible compression connector to make the attachment.  Protect the attachment during concrete placement.  In foundations that lack reinforcing steel cages, install 21 feet of coiled #4 AWG, bare, copper wire as the grounding electrode. Route the conductor to protrude near the top, center of the foundations.  Slide a minimum 6 inch long, PVC or HDPE, protective sleeve over the conductor.  Allow 1 inch of the sleeve and 24 inches of conductor to protrude from the foundations.
2.
Pile Foundations.  Add the following new subparagraph:
g.
Use no more than one splice per foundation.  Locate the splice at least 10 feet from the top of pile.
3.
All Foundations.
d.
Replace the last sentence with the following:  Backfill the resulting hole with Selected Material, Type A and compact material as directed by the Engineer.
Add the following new Subsection:
Replace Subsection 660-3.03 with the following:
660-3.03 CONDUIT.  Electrical conductors shall be installed in conduit, except for overhead wiring, wiring inside poles, and when otherwise specified.  Use rigid metal conduits (RMC) and fittings for raceways, including bored casings, except when the Plans specify using polyethylene conduits.  Install conduits of the sizes specified along the routes detailed on the Plans.  When routing is not shown, route conduits as directed by the Engineer.
1.
Install conduits at least 30 inches below the finished grade of the ground above the conduit, except conduits that will be sealed under a minimum 4 inch thick Portland cement concrete sidewalk may be installed a minimum of 18 inches below the top back of curb or surface above the conduit, whichever is lower.
2.
Install conduits that cross unpaved areas and paved roadways that will be overlaid in excavated trenches.  Excavate, bed conduits, and backfill trenches according to Subsection 660-3.01.3, Excavating and Backfilling.
3.
Install conduit(s) under paved roadways and approaches that will not be overlaid by boring or drilling methods.  Jacking conduits into position is allowed.  However, if subsurface conditions prevent the successful completion of the work, install the conduit(s) by boring or drilling methods without additional compensation.
4.
If encountering obstructions during jacking or drilling operations obtain approval and cut small holes in the pavement to clear the obstruction.  Locate the bottom inside face of the bore pit no closer than the catch point of a 11/4 to 1 slope (a horizontal to vertical ratio) from the edge of pavement.  Do not leave these pits unattended until installing an approved means of protection.
5.
Sweep both rigid metal and polyethylene conduits through the open bottom of junction boxes by installing 90 degree rigid metal elbows on the ends of conduit runs.  To each elbow, install a nipple that terminates 5 to 12 inches above the bottom edge of each junction box.
6.
Drill a 3/8 inch drain hole in the bottom of the lower straight section of elbows and in the bottom of conduits at the low points of conduit runs.  Smooth the edges of the drilled holes on the inside of elbows to prevent scraping the conductors.  Cover the holes with a wrap of approved filter cloth secured with 2 self clinching nylon cable ties.
7.
Keep conduits clean.  Install grounding bushings and approved plastic insert type plugs on the ends of conduit runs before backfilling around the conduit ends.
8.
At the low points of conduit runs, install sumps containing a minimum 2 cubic feet of coarse concrete aggregate material that conforms to Subsection 703-2.02.  Compact the aggregate sumps as directed to prevent settlement of the trench backfill.
9.
Install conduits that must cross existing facilities such as storm drain pipes, duct systems, and other underground utilities at the minimum depths specified, going under the facilities if necessary.  Install additional drains and aggregate sumps at the low spots, if any.
10.
Position conduits in trenches, junction boxes, and foundations to provide clearances of at least 21/2 inches around 2 inch conduits and at least 2 inches around conduits larger than 2 inches.
11.
Fabricate rigid metal conduits less than 10 feet long from standard lengths of conduit.  Cut conduits squarely to ensure the threading die starts squarely on the conduit.  Cut the same number of threads as found on the factory threaded ends.  Ream the inside of conduit ends cut in the shop or field to remove burrs and sharp edges.  Do not use slip joints or pieces of running thread pipe.
12.
Coat drilled holes, shop and field cut threads, and the areas with damaged zinc coating with zinc rich paint.
13.
When standard couplings cannot be used to join conduit components, use approved threaded unions.
14.
Bury a continuous strip of 4 mils thick, 6 inch wide polyethylene marker tape above underground conduit runs.  Install the tape 9 inches (± 3 inches) below finished grade, using two strips side by side to mark road crossings.  Furnish tapes with a black legend on a red background.
15.
When the Plans specify using polyethylene conduit, install RMC in structures and foundations, between load centers and the nearest junction box, and on the surfaces of poles and other structures.

16.
In foundations, install 90 degree elbows and conduits of the size and quantity shown on the Plans.  Extend the conduits a maximum of 2 inches above the top of the foundations for posts and poles with breakaway bases and 4 inches above the top of foundations for fixed base structures.
17.
Seal conduits leading to electrical equipment mounted on soffits, walls, and other locations below the grade of the serving junction box with an approved duct sealing compound.
18.
Install expansion fittings in conduits that cross expansion joints.
19.
Install a polypropylene pull rope with a minimum 200 pound tensile strength in future use or spare conduits, and reinstall the plugs.  Double back pull rope, at least two feet, into both ends of each conduit.
20.
The Contractor may install conduits larger than the sizes specified.  If used, it must be for the entire length of the run.  Reducing couplings or bushings are not allowed.  Complete work associated with installing conduits larger than specified without extra compensation.
21.
Clean existing conduits that will remain in service using a heavy duty air compressor that delivers at least 125 cubic feet of air per minute at a pressure of 110 pounds per square inch.  Clean the conduits before pulling in new cables and after removing cables to be removed or replaced as follows:
a.
When the conduits contain cables that will remain in service, leave the cables in place during the cleaning, and 

b.
Ream empty conduits with a mandrel or cylindrical wire brush before blowing them out with compressed air.
22.
When modifying existing conduit runs, complete the work as required for new installations using the same sizes and types of conduit.  When extending existing conduits, add no more than a 90 degree horizontal bend to the extension.
23.
When installing a junction box in a continuous run of existing conduit, remove a length of conduit in each conduit run and complete the work of installing the conduits, elbows, and nipples as required for a new installation.
24.
When adjusting existing junction boxes to a new grade, remove cables and replace the nipples as required to provide the clearances specified for new installations.
25.
Remove the ends of abandoned conduits from junction boxes that will remain in service.
26.
When Plans call for connecting polyethylene conduit to RMC use a UL listed electrofusion coupler rated for direct bury application. The coupler must be rated for same wall thickness as the adjoining conduits.  Thread the ends of the RMC with the same number of threads as found on the factory threaded ends of RMC.  Ream the inside of conduit ends cut in the shop or field to remove burrs and sharp edges.
Replace Subsection 660-3.04 with the following:
660-3.04 JUNCTION BOXES.  Install precast reinforced concrete junction boxes of the types specified.  For junction boxes that contain lighting conductors exclusively, furnish cast iron lids with the word LIGHTING inscribed into them.
Junction Box Location
When shown, install junction boxes at the station and offset locations specified.  When lateral locations are not specified, install junction boxes 8 feet from the face of curb or edge of pavement.  If the 8 feet offset falls:

1.
In a pedestrian facility separated less than 7 feet from the roadway face of curb or edge of pavement, increase the offset and install the junction boxes on the backside of the facility. When lacking the right of way to install junction boxes outside the pathway, install at locations as directed, avoiding curb ramps, curb ramp landings, and the middle of walkways.

2.
In a pedestrian facility separated at least 7 feet from the roadway face of curb or edge of pavement, reduce the offset and install the junction box next to the facility.

3.
Outside the right of way, install the boxes just inside the right of way line.

4.
In a raised median, install junction boxes near the center of the median.

5.
In a ditch bottom or area that collects drainage, install the junction boxes at locations as directed.

6.
Behind guardrails that shield slopes steeper than 3:1 (a horizontal to vertical ratio), install junction boxes between posts and at least 5 feet back from the face of rail.

7.
On top of underground utilities or storm drains, install the junction boxes at locations as directed.

Longitudinally, install junction boxes adjacent pole they serve, except avoid installing Type 1A junction boxes in driveways and in locations subject to use by heavy trucks.  When shown near the ends of medians, install junction boxes at least 10 feet from the median end.  When the offsets for electroliers place them near the junction boxes that serve them, install the junction boxes on the side of the electroliers and posts downstream of traffic flow.  When installing copper signal interconnect cable use minimum size Type II junction boxes.

Four (4) Limitations

Limit the distance between adjacent junction boxes to the following dimensions: 

1.
300 feet for conduits that contain signal interconnect cable only.

2.
300 feet for conduits, that exclusively contains two loop lead-in cables.

3.
300 feet for conduits that contain a single cable other than signal interconnect.

4.
190 feet for conduits, that contains more than one cable.

If the preceding limitations require installing additional junction boxes not shown on the Plans, the Engineer will pay for them as extra work; otherwise, installing additional junction boxes will be at the Contractor’s expense.

After grading the roadside, vertically adjust those junction boxes that do not conform to the following criteria.  In unpaved areas that will not be seeded, in areas adjacent to pedestrian facilities, and in paved medians, install the tops of junction boxes 1 inch below finished grade.  In seeded areas, install the tops of junction boxes to 2 inches below the seeded surface.

Bond junction box lids to an equipment grounding conductor according to Subsection 660-3.06.  Attach the jumpers to the lids with brass or stainless steel hardware.

Install a stone drain under each junction box.  Drains shall consist of porous aggregate for concrete that conforms to Subsection 703-2.10.  Minimum drain dimensions include an 18" depth and a length and width equal to those of the junction box it drains.  Compact the aggregate material as directed to prevent junction box settlement.
In every new and reused junction box, install an electronic marker.  Conform markers to the American Public Works Association Standards including but not limited to:

(
Color - red

(
Material - high-density polyethylene

(
Shape - round (ball like)

(
Size - 4 to 5 inches in diameter

(
Configuration - encapsulating an antenna tuned to the appropriate frequency for locating power

(
Responsive range - up to 5 feet away from the locator device

(
Environmental conditions - including extremes in temperature at the installation site

(
Contain no internal power source

Acceptable marker manufacturers include:

(
3M, Dynatel EMS ball marker model no. 1402-XR

(
Tempo (a Textron Company), Omni Marker

(
Substituted, equivalent approved equal device

660-3.05 WIRING. Change last sentence of the first paragraph to read: Run signal cabling continuously without splices from the controller cabinet to the termination lugs in the signal housing.  Do not splice conductors within cabinets, poles, signal heads, and luminaries.

Delete the second paragraph in its entirety and substitute the following:

Conditions.

Do not pull conductors into conduits until the following conditions are met:

(
The prescribed clearances around conduit ends are provided,

(
Crushed rock sumps are installed under junction boxes,

(
Conduit ends protrude above the bottom of junction boxes within the prescribed range,

(
New conduits are free of material that became lodged in them during the completion of the work,

(
Reused conduits are cleaned according to Subsection 660-3.03,

(
Junction boxes are set to grade, and 

(
Grounding bushings are installed on the ends of metallic conduits.

Add the following line to Table 660-1 under a. of No. 9. 

	LOOP DETECTOR NUMBER
	COLORED PAIR

	Usually a spare pair
	Orange and Black


Delete subparagraph 11 and 12 and replace with the following:

11.
Encapsulate illumination cable splices in rigid 2 piece plastic molds filled with an insulating and sealing epoxy resin.  Furnish molds large enough to complete the splices and encase the cable jackets in the epoxy resin.  Furnish molds rated for 600 VAC operation, feature fill, and vent funnels for epoxy resin.  Fill the splice mold bodies with epoxy resin that is resistant to weather, aromatic and straight chain solvents, and that will not sustain combustion.

When approved by the Engineer, one splice may be used in the following cases:

a.
An in-line splice may be used when a planned cable run exceeds the length available from the manufacturer on a single spool of cable.

b.
In a run of 1,000 linear feet or more.

When a cable is spliced, it shall occur within an appropriately sized junction box or in the base of an electrolier designed for said splice.
12.
Encapsulate loop lead in and telemetry cable splices in rigid, transparent, PVC molds filled with reenterable polyurethane electrical insulating and sealing compound.  Furnish splice kits rated for 1000 volts AC operation and direct burial.
Provide reusable four piece molds that are held together with stainless steel hose clamps.  Two pieces form a cylinder and two flexible end caps seal the ends and allow the conductor entry.  Use molds with dimensions suitable for the splice made, encase the cable jackets, and have fill and vent funnels.
Insert a loose woven polyester web that allows a full ¼ inch of insulating compound to flow between the splice and the inside of the mold.  Fill the PVC molds with reenterable polyurethane electrical insulating and sealing compound that cures transparent, is nontoxic, is noncorrosive to copper, and does not support fungi or mold growth.
Add the following No. 18, 19, and 20:
18.
Retrofit reused poles with new tap wires, fused disconnect kits, and fuses.
19.
Whenever conductors cannot be terminated as specified in the Plans in circuit breakers due to size, splice a piece of #8 AWG power conductor onto the end of each conductor using an overlap type, irreversible compression connector.  Insulate the splice with heat shrink tubing.  Complete the splice in the space between the top of the load center foundation and the bottom of the cabinet. Limit the length of the #8 AWG conductors to 5 feet.
20.
Spare lighting conductors shall be capped in the pole bases and load centers by cutting the wire flush with the end of the insulation and bending the conductor back against itself and securing with three layers of electrical tape to prevent any possibility of making contact with ground or current carrying conductors.
Replace Subsection 660-3.06 with the following:
660‑3.06 BONDING AND GROUNDING.  Bond and ground branch circuits according to the NEC and the following requirements:  Make noncurrent carrying but electrically conductive components, including: metal conduits, junction box lids, cabinets, transformer cases, and metal posts and poles, mechanically and electrically secure to an equipment grounding conductor.  Make fixtures mounted on metal poles, including luminaires, mechanically and electrically secure to the pole.
Install grounding bushings with insulated throats on the ends of metallic conduits. 
Install a bare stranded copper wire for the equipment grounding conductor in conduits, except those conduits installed for future use.  Install size #8 AWG grounding conductors, except in those conduits that contain circuit conductors larger than #8 AWG.  In this case, install a wire equal in size to the largest circuit conductor.  Attach the grounding conductors to the grounding bushings, leaving 12 inches of slack between each bushing.  Connect grounding conductors together using irreversible compression type connectors to form a fully interconnected and continuous grounding system.
Retrofit existing spare conduits that will contain new cables exclusively with new grounding bushings.  When the Plans require installation or removal of conductors from existing conduits, retrofit with new grounding conductors sized according to the preceding paragraph.
Bond junction box lids to the grounding conductor using copper braid with a cross sectional area equal to a #8 AWG and eyelet spaced at 6 inch intervals.  Connect bonding jumpers to the grounding conductors using irreversible compression type connectors.  Replace missing or damaged conduit and junction box lid bonding jumpers.
Join the equipment grounding conductors from the conduits to the #4 AWG grounding electrode conductor using irreversible compression connectors at Portland cement concrete foundations.  For pile foundations, attach the equipment grounding conductor from the conduit to the pile cap adapter with a listed mechanical grounding connector.
When installing lighting standards with frangible coupling bases, run a 5 feet long grounding conductor from the grounding bushing on the conduit to the grounding lug located in the handhole of each pole.

Bond slip base type standards and pedestals by using 2 conductors from the conduit, one attached with a ground rod clamp to an anchor bolt and the other connected to the grounding lug located in the handhole of each pole.
Ground one side of the secondary circuit of a transformer.
Install a 3/4 inch by 10 feet copper clad ground rod inside each controller cabinet foundation and a 6 AWG bare stranded copper wire for the grounding electrode conductor.
When routing a new conduit into an existing junction box or replacing an existing junction box, new and existing conduits shall have the grounding improved to current specifications.
Replace Subsection 660-3.08 with the following:
660-3.08 LIGHTING INSTALLATION REQUIREMENTS.  Install lighting equipment according to the details shown on the Plans and the following:
Apply antiseizing compound to the following fasteners:  frangible couplings, mechanical grounding connectors, bolts that secure handhole covers and signal mounting hardware to poles and mast arms.  Remove the fasteners from luminaire mounting brackets, fused disconnect kits, grounding bushings, and signal faces that secure the visors, and apply antiseizing compound to these fasteners before completing the installation.
Before passing conductors through the holes made in posts, poles, and mast arms for wireways, remove the burrs and sharp edges from the inside and outside of these holes.
When not shown in the Plans, determine the shaft lengths of lighting poles and mast arm connector plate locations to provide the plan mounting heights of luminaires.
Furnish work to install foundations for relocated poles, including: conduit, excavation, reinforcing steel, class A concrete, anchor bolts, nuts, and washers.
1.
Electrolier Installation.  Before installing electroliers, check the socket position of each luminaire to verify it matches the position indicated in the instructions for the light distribution type shown on the Plans.
Install electroliers with mast arms with a slight rake by plumbing the side of the pole opposite the mast arm.  After the pole has been plumbed, level the luminaire as recommended by the manufacturer.
Install electroliers without mast arms with the centerline of the pole plumb.
2.
Underpass Lighting System Installation.  Mount the luminaires as detailed on the drawings to orient the axis of the lamp perpendicular to the axis of the underpass. For the lights along the Campbell Creek Trail mounted to the underside of the bridges, the lights shall be mounted 5-feet north of the Campbell Creek Trail alignment; oriented north and perpendicular to the alignment. The lighting installation shall be coordinated with the bridge structure drawings.
3.
Wood Pole Installation.  Place the poles in the ground to at least 6 feet deep.
After setting each pole in the ground, backfill the space around the pole with selected earth or sand, free of rocks 4 inches and larger, or deleterious material.  Place the material in layers approximately 4 inches thick and thoroughly compact them with mechanical tampers.
Furnish poles that provide a minimum vertical clearance of 21 feet between the pavement and low point of overhead conductor.
Replace Subsection 660-3.09 with the following:
660-3.09 MAINTAINING EXISTING AND TEMPORARY ELECTRICAL SYSTEMS.  This work consists of protecting and maintaining the existing and temporary electrical systems during the life of the Contract.  The work includes: locating, repairing, replacing, adjusting, realigning, cleaning, and relocating components of lighting systems to keep them wholly operational and positioned according to the following specifications.
If existing lighting systems are not kept fully operational as specified herein, the Engineer will reduce the payments under Pay Item 660(22) Illumination Price Adjustment.
Furnish the Engineer with the name and phone number of the person who will maintain the existing and temporary electrical facilities at the Preconstruction Conference.  Make this person available at times until the date of Acceptance for Traffic and Maintenance and provide labor, materials, and equipment this person may need to complete repairs ordered by the Engineer.
When beginning work, the Engineer will notify the Contractor and the local maintenance agencies in writing of the transfer of maintenance responsibilities, providing an effective date and time.  Maintenance does not include replacing defective equipment or repairing equipment damaged before the transfer of maintenance responsibility.  Therefore, before starting work on the project, inventory the condition of the existing equipment with the Engineer and document the damaged and defective equipment.  If beginning work before providing the Engineer with an inventory, the Contractor waives the right to claim extra compensation when the Engineer later finds damaged or defective equipment.
Keep components of the existing and temporary electrical systems operational during the progress of the work, except when the Engineer allows shutdowns to alter or remove the systems. The Engineer will consider these systems operational when no damaged or defective equipment is found in service, components are clean, located, and aligned as specified herein, and photoelectric controls operate the lighting systems.  The State will pay for electricity used to operate the systems, if the public benefits from their operation.  Furnish replacement equipment compatible with equipment used in the Central Region.

Begin work to repair, replace, adjust, realign, clean, and/or relocate components of an affected system within one hour when ordered by the Engineer.  If work is not complete, the Engineer may have outside forces complete the repairs and deduct the amount billed from monies due the Contractor.
Locate existing conduit runs, buried cables, junction boxes, and underground utilities before starting work that may damage these facilities or interfere with these systems.
Where roadways remain open to traffic and the work includes modifying the existing lighting systems, energize the modified circuit by sunset on the same day the Contractor retires the original circuit.
Relocate or replace lighting standards and load centers  whenever reducing clearance from the traveled way to less than 15.0 feet.
When no longer required, salvage original and Department provided equipment according to the Plans and No. 6.  Salvaging or Reusing Electrical Equipment, found in Subsection 660-3.01.  Remove other materials used in the temporary systems from the project.
Add the following Subsection:
660-3.11 SIGNAL SYSTEM TIMING AND ADJUSTMENTS.  The Engineer will use Municipality of Anchorage (MOA) signal maintenance personnel for certain work inside controller cabinets.  Before MOA personnel arrive to terminate conductors, ensure terminal connectors are attached to conductor ends and paired loop detector conductors and cables are labeled as specified in subsection 660-3.05, Wiring.
1. Loop Detector Wiring.  Municipality of Anchorage Traffic Signal Maintenance (MOA Signal Maintenance) will test and connect paired loop detector conductors to the terminal blocks.
2. Control Cable Wiring.  When modifying an operational signal system or controller assembly, MOA Signal Maintenance will connect control cables within the controller cabinet to the terminal blocks.
3. Timing Adjustments.  During construction, MOA Signal Maintenance may adjust the system and intersection operational timing to accommodate project conditions.
4. Interconnect Wiring.  MOA Signal Maintenance will test and connect interconnect wiring to the terminal blocks.

660-4.01 METHOD OF MEASUREMENT.  
Delete the third paragraph and Replace with the following:

Pay Item 660(11) Fifteen Traffic Loop Detectors. Fifteen traffic loops, complete and in place, including all conduit, conductors and other equipment to the nearest junction box. Includes removal of existing traffic loop detectors and installation of fifteen loop detectors as shown in the Plans.
Add the following:
Pay Item 660(14) Temporary Electrolier.  By each electrolier and foundation furnished, installed, and maintained as directed by the Engineer.
Pay Item 660(22) Illumination Price Adjustment.  By the mile of roadway with all or part of the existing illumination systems inoperative.   A divided roadway is considered one roadway.  Ramps are considered a separate roadway.  The Engineer will measure each unlit section less than one mile long as one mile.
660-5.01 BASIS OF PAYMENT.
Payment includes labor, equipment, and materials required to provide fully functional lighting systems, permanent and temporary, using new equipment.  Remanufactured or rebuilt equipment will not be permitted.
Subsidiary to each Pay Item including but not limited to (Except when included as a separate Pay Item):

(1)
General construction requirements,

(2)
Bonding and grounding,

(3)
Bored Casings,

(4)
Completing tests,

(5)
Conductors,

(6)
Conduit,

(7)
Dewatering excavations,

(8)
Excavation, trenches in rock or soil, bedding, backfill for foundations, conduits, components,

(9)
Foundations including concrete to complete foundations,

(10)
J-boxes including adjustment to final grade,

(11)
Labeling conductors,

(12)
Maintaining temporary and existing electrical systems,

(13)
Minor routing changes directed by the Engineer,
(14)
Preparing as-builts,
(15)
Removal and disposal of existing/new unused foundations, conduit, conductors, and J-boxes,

(16)
Removing, repairing and replacing improvements,
(17)
Removal of signs and reinstallations required to install foundations, conduits, and J-boxes,

(18)
Repairing damage to finishes on new equipment,
(19)
Salvaging reusable equipment and materials and delivering to the local Maintenance and Operations station including but not limited to existing signal structure,
(20)
Wiring
660 Pay Items do not include:  roadway planing, roadway paving, drainage structures, erosion, sediment and pollution control, signing, striping and pavement markings, traffic control, and components of the traffic signal communication system.
Pay Item 660(14) Temporary Electrolier. 

1.
Work to have plans and materials approved.

2.
Temporary electrolier including the structures, foundations, and load centers (as needed) and their removal.  Moving the electroliers, assembly and operational installation, removing and replacing, and installing conductors (in conduit or direct bury only).  Furnishing and installing temporary electrical load centers when existing load centers are not available for use. 

3.
Temporary electrolier will be paid on a contingent sum basis at the unit price of $2400/each.  The Engineer does not require a change order/directive for this Pay Item.
Pay Item 660(22) Illumination Price Adjustment.  Each day the existing illumination system(s) is inoperative, partially or completely, the Engineer will deduct $1275 per mile from the total value of the Contract.  A mile is measured as noted in 660-4.01 under:  Pay Item 660(22) Illumination Price Adjustment.
Replace Pay Items 660(5) and 660(11) with the following:
Pay Item No.
Pay Item
Pay Unit
660(5)

Structure Illumination System Complete (Pedestrian Undercrossing)
Lump Sum
660(11)

Fifteen Traffic Loop Detectors

Lump Sum
Add the following Pay Items:
Pay Item No.
Pay Item
Pay Unit
660(14)

Temporary Electrolier 

Contingent Sum
660(15)

Salvage Existing Electrolier 

Each

660(22)

Illumination Price Adjustment

Contingent Sum

SECTION 661

ELECTRICAL LOAD CENTERS

Special Provisions

661-1.01 DESCRIPTION.

Add the following:  Furnish and install load center assembly Type 1A to power lighting equipment.

Replace the second paragraph and load center type list with the following:

Use load centers of the following types as shown on the load center detail sheets:

Type 1A:
Pad mounted with underground service (small)

Add the following Subsections 661-1.02 Acronyms, 661-1.03 Definitions:

661-1.02 ACRONYMS.

LC
Load Center

661-2.01 MATERIALS.  Add the following:

Anchor Bolts
Section 740-2.02

Load Center.  Replace the 1st paragraph with the following:

NEMA 3R enclosure constructed of .125” thick aluminum, with no external screws, bolts, or nuts.

(7)
Load Center for Temporary Power:

Use the following load centers for distribution of power for temporary lighting and signals including the control systems.  Provide work needed to modify load centers to provide functional temporary lighting systems according to the NEC.

(a)
Permanent load centers installed in their plan location.

(b)
Existing load centers scheduled to remain intact until completion of the project.  Relocate and reuse existing load centers only if approved.

(c)
Approved temporary load centers with photoelectrical controlled lighting circuits.  Provide a temporary load center when retiring an existing load center that is not approved, and when approved load centers are unavailable.

Approved load centers include load centers UL labeled as Service Equipment, or UL labeled as Industrial Control Equipment and marked “Suitable for use as service equipment.”

Equipment List(s) and Drawings.

Delete No. 1. and replace with the following:

1.
Materials on the Approved Products List:  The Approved Products List does not apply to the 661 Pay Items.  Provide catalog cuts of materials to the Engineer for review and approval.

Under No. 2. Change title by removing:  Materials Not on the "Approved Products List." and replace with Materials Not on the "Qualified Products List."
Add No. 3.:

3.
Materials Not Requiring Certification:  Only submit these materials for review and approval if they are included on the Materials Certification List (MCL).

Add the following materials:

Ground Rods.  Furnish one piece 3/4” diameter by 10 feet long copper clad steel rods.

Ground Rod Clamps.  Furnish one piece bronze clamps with a hex head setscrew that are suitable for direct burial and for use with copper clad ground rods.

Meters.  Furnish meter sockets and landing pads rated for 200 Ampere Service.

Photoelectric Controls.  Delete the first sentence and substitute the following:

Use three wire photoelectric controls that directly switch a circuit from one conductor to another.  Furnish two piece photoelectric controls that consist of a plug-in control unit and a locking type receptacle set in a cast aluminum adapter.

1.
Plug-in Control Unit.

Furnish photoelectric control units that consist of a light sensitive element connected directly to a normally closed, single-pole, single-throw, and control relay free of intermediate amplifications.  For highway lighting, use horizontal or zenith type sensing units that:

a.
Operate at voltages between 120 and 277 VAC, 60 Hz,

b.
Handle loads up to 1,800 volt-amperes,

c.
Operate at temperatures from -40 °F to +150 °F,

d.
Consumes less than 10 watts of power,

e.
Feature a 3-prong, EEI-NEMA standard, twist-lock plug,

f.
Turn-on between 1.0 and 5.0 foot-candles and turn-off at light levels between 1.5 and 5.0 times those at turn-on.

Measurements must meet the procedures in EEI-NEMA Standards for Physical and Electrical Interchangeability of Light-Sensitive Control Devices used in the Control of Roadway Lighting.
Screen the photoelectric control units to prevent artificial light from interfering with normal photoelectric control operation.  Extend screens to the top of the control units.  Use 3 inch wide x 0.063 inch thick (min) aluminum meeting ASTM B209, Alloy 3003-H14.
2.
Locking Receptacles.
Furnish twist lock type, phenolic resin receptacles set in one of the following cast-aluminum adapters.

a.
For photoelectric controls installed on signal poles and load centers, furnish a mounting adapter with a threaded connection that fits conduit outlet bodies threaded for 1/2 inch rigid metal conduit, General Electric model MB-PECTL or approved equal.
b.
For photoelectric controls installed atop lighting poles (with mast arms,) furnish a pole top adapter:  equipped with a terminal block, made to slip over the ends of poles 3 1/2 to 4 1/2 inches in outside diameter, and secured by set-screws, General Electric model PTA-PECTL or approved equal.

661‑3.01 CONSTRUCTION REQUIREMENTS.  Replace the 11th paragraph with the following:

Install two ground rods at least 6 feet apart at each load center.  Connect the neutral bus to the ground rods with a soft drawn bare copper conductor sized per the NEC, 6 AWG minimum.  Bond non-current carrying metal parts in each load center to the ground bus.  At Type 1 load centers, install one ground rod inside the base, readily accessible though the removable cover, and the second ground rod outside the base.  Route the grounding electrode conductor to the second ground rod through one of the knockouts.

Replace the 12th paragraph with the following:

Install photoelectric controls at the locations indicated. Orient photoelectric control units to face the north sky.  Install a screen to prevent artificial light from interfering with normal photoelectric control operation.

For photoelectric controls installed on load centers, install a Myers hub in a cabinet wall shielded from traffic.  To the hub, attach an assembly that consists of a Type LB conduit body, a length of conduit, and a Type C conduit body.  Fabricate the conduit at least 3 ft long and locate the photoelectric control 1 ft above the top of the load center.  Mount the photoelectric control adapter on the Type C conduit body.  Install a conduit hanger to brace the top of the conduit.

For photoelectric controls installed on signal poles, install a Myers hub in the center of the rain cap.  Attach a Type C conduit body to the hub with a close nipple.  Mount the photoelectric control adapter on the conduit body.  Use five conductor 14 AWG wire to connect the photoelectric control to the load center.

For photoelectric controls installed on electroliers, install a pole top adapter.  When the photoelectric control is on a lighting standard with a slip base or frangible coupling style base, use an approved breakaway disconnect in the base of the light standard.  Restrain the cable in a similar manner as the illumination cable in the pole base.  Use five conductor 14 AWG wire to connect the photoelectric control to the load center. 

Add the following:

New Load Centers Type 1A.  Coordinate with existing and or new service utilities.

661‑5.01 BASIS OF PAYMENT.  Add the following:

The following work is subsidiary to 661 Pay Items:

(
All necessary hardware for mounting (shelf angles, rack, shelving, harness, etc.).
(
Removing existing load centers being replaced with new load centers, their foundations, and ground rods.
(
Payment of fees required by the local authority for electrical inspection(s) and the costs of correcting the deficiencies noted during the inspection(s).
(
All work including, but not limited to, contacting and coordinating with the utilities for service; the utility costs, fees, installation, activation, maintenance and usage payments until the Engineer provides the notice of final acceptance. 

Special Provision

Add the following Section:

SECTION 662

SIGNAL INTERCONNECT

662‑1.01 DESCRIPTION.  
This item consists of the work required to furnish and install signal interconnect in conduit between the controller assemblies shown on the Plans along the route indicated or on a route as directed by the Engineer.  This item also consists of the work required to remove and dispose of signal interconnect wiring, conduit and pullboxes between the controller assemblies shown on the Plans.

662-1.02 REGULATIONS AND CODE.  Complete the work according to these Specifications and Section 660, Signals and Lighting.  The Department requires third party certification for high density polyethylene conduit.  Equal to or exceeding UL 651 B and NEMA TC-7.

662‑2.01 MATERIALS.  Submit the materials for review and approval according to the requirements of No 1. Equipment List and Drawings. of Subsection 660-2.01, Materials.

Furnish a 25 pair #19 telephone cable conforming to REA Specification PE-39 for the interconnect cable.  Install the interconnect cable in a 2 inch polyethylene conduit.

Encapsulate completed splices in waterproof reenterable type splice kits of the same type used for loop lead-in cable splices.  REA Bulletin 344‑2 entitled "Lists of Materials Acceptable for use on Telephone Systems of REA Borrowers" provides a list of acceptable splice materials.

662-2.02 POLYETHYLENE DUCT SYSTEM.  Install a polyethylene duct system in which to pull the interconnect cable.  The Department will not permit the installation of the polyethylene conduit in a plowed trench.

Furnish a Type III polyethylene duct made from extra high molecular weight, high density, polyethylene (PE) pipe, with a cell classification equal to or exceeding 335444C when tested according to ASTM D 3350.

Furnish fittings used in the duct system, such as elbows, made from the same type polyethylene as the duct.  Fuse connections using the manufacturer’s recommended procedure and equipment.  Except elbows weeping into junction boxes shall be rigid metal conduit.  Join the rigid metal conduit to the HDPE with Electrofusion Type Coupler.

Keep junction boxes and ends of conduit covered unless pulling conductors.

Mark underground conduits with a continuous strip of polyethylene marker taped.  Furnish marker tape with a black legend on a red background that is 4 mil thick and 6 inches wide.  Install the tape 6 inches below finished grade.

Use care during compaction operations to prevent damage to the junction boxes and conduits.  Remove and replace items damaged during the backfill and compaction operations at no additional cost to the Department.

After testing and installing the conductors, plug conduit openings with duct seal to prevent water from entering the duct system.

662-2.03 JUNCTION BOX.  Furnish precast, reinforced concrete junction boxes conforming to the sizes and details shown on the Plans.  Install junction box lids made of cast iron.

Install the polyethylene conduits at least 30 inches below finished grade.

Install junction boxes at abrupt changes in conduit alignment and on 300 foot maximum centers.  Angle points and curves with delta angles greater than 45 degrees constitute an abrupt change.  ***DELETED*** Complete the interconnect cable splices in Type II or III junction boxes.  Complete the splices according to Rural Electrification Administration (REA) Specification PC-2 for splicing telephone cables.  The Contractor shall determine the locations for making signal interconnect splices.  The Engineer, however, will not allow splices to be made at low points in the terrain or the bottom of sag vertical curves.  Keep splices in the interconnect cable to an absolute minimum and get the splice locations approved by the Engineer beforehand.

MOA Signal Maintenance will test and connect interconnect wiring to the terminal blocks.

662-3.02 EXCAVATING AND BACKFILLING.  Backfill the excavations according to Section 204.

The Engineer will not allow ripping or plowing for installation of conduit.  Backfill around the polyethylene conduit with a 6 inch lift of material free of rocks exceeding a 1 inch maximum dimension.

662‑4.01 METHOD OF MEASUREMENT.  Section 109.

662‑5.01 BASIS OF PAYMENT.  The lump sum payment is full compensation for furnishing, installing, and testing the new signal interconnect as specified and shown in the Plans. Payment of Item 662(1) Signal Interconnect includes full compensation for labor, materials, and equipment required to remove and dispose of the existing signal interconnect as shown in the Plans.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit
662(1) 
Signal Interconnect
Lump Sum

Special Provision

Add the following Section:

SECTION 663

ACTIVE ADVANCE WARNING FLASHER

663-1.01 DESCRIPTION. Work under this section consists of furnishing all labor, supplies, and equipment required to install, modify, remove, or salvage one or more Active Advance Warning Flasher (AAWF) assemblies at the locations specified on the Plans. Each assembly includes but is not limited to the following items:

1. 
All required conduit, conductors, and junction boxes.

2. 
An AAWF sign support and foundation. See the details in the plan set.

3. 
Two 12-inch LED amber signal heads.

4. 
A 48-inch x 96-inch LED flashing, extinguishable message PREPARE TO STOP sign.

Where an existing system is to be modified or upgraded, reuse the existing material in the revised system as shown on the Plans or as specified herein, and salvage or dispose of all other materials.

System Descriptions

1. 
North AAWF. The existing AAWF display is controlled by remote relay from the signal controller unit at 36th Avenue and Seward Highway. This method of control shall be maintained when the project has been completed.

2. 
South AAWF. The south AAWF is the system to be relocated. The AAWF display shall be capable of being controlled automatically based on the traffic speeds on the Seward Highway. When the traffic is detected to be moving slower than the preset speed, the extinguishable message sign and flashing beacons shall be activated. When the traffic is moving above the preset speed, the extinguishable message sign and flashers shall deactivate. Traffic speeds shall be detected by video detection. The South AAWF shall be independent of existing traffic signal systems.

663-2.01 MATERIALS. Materials shall be in conformance with this Section and Sections 615, 660, and 740. 

663-2.02 FIELD TESTS. The system shall be tested in accordance with the requirements of Sections 660 and 740 for a flashing beacon system.

663-3.01 CONSTRUCTION REQUIREMENTS. Meet the requirements of Section 660, unless otherwise required. 

After staking pole foundations, verify that there will be no overhead or underground utility conflicts with foundations, poles, mast arms, or conduits. Locate and protect existing underground and overhead utilities. The location of cables, conduits, J-boxes, foundations, and poles that are shown on the Plan sheets are approximate, and it is your responsibility to verify the actual location when working in the area. See Subsection 105-1.06.

Conduct all work with the existing traffic signal systems remaining in operation unless authorized otherwise by the engineer.

Incidental materials and other items which are not shown on the Plans, shown on the assembly drawings, or specified herein, which are necessary to complete the system, must be furnished and installed as though such materials and other items were shown on the Plans, shown on the assembly drawings, or specified herein.

Protect metallic materials against corrosion. Hot-dip galvanize all ferrous metals such as bolts, braces, bodies, clamps, fittings, guards, nuts, pins, rods, shims, thimbles, washers, and miscellaneous parts not of corrosion-resistant steel in accordance with ASTM A 123 of A 153, except where other equivalent protection treatment is specifically approved in writing by the engineer.

Support and protect conduits and utilities scheduled to remain in service when encountering them during excavation.

Dewater foundation excavations before and during backfilling operations. Backfill foundations with materials that meet the requirements of Selected Material, Type A, that passes through a 3-inch sieve.

Backfill around foundations in uniform layers no more than 6 inches deep and compact each layer according to Subsection 203-3.04. In other locations, compaction may be as approved by the engineer. Provide 3-foot by 3-foot work pad on the hand hole side of each pole and on the door side of each cabinet with a maximum 5 percent slope, or as required in the Plans. The work pad shall not be treated with topsoil or seed and shall have positive drainage.

Repair the holes that were used to mount equipment, in reused poles and mast arms by welding in disks flush with the adjoining workspace. For the disk material, use steel that matches the ASTM designation, grade, and thickness of the steel used to fabricate each pole. Cut disks that match the dimensions of the hole being repaired from pieces of steel plate bent to match the pole’s radius at the hole. Grind the welds smooth and flush with the adjoining pole and disk surfaces. Repair the damaged finish according to Subsection 660-3.01.8.

Provide new foundations, anchor bolts, nuts, and washers of the proper number, type, and size for standards that are installed. Install the anchor bolts on a bolt circle that matches the base plate.

Furnish required sign mounting hardware in accordance with extinguishable sign manufacturer requirements of Standard Drawing S-22.00.

663-3.07 METHOD OF MEASUREMENT. Section 109 and the following:
663(11), Relocate Existing Active Advance Warning Flasher. By each unit, complete and in place, and functional.

663-5.01 BASIS OF PAYMENT. The price for these items shall include full compensation for furnishing labor, materials, tools, equipment, and incidentals required to install or relocate the AAWF system and make it operational. This includes any necessary excavation and backfill, concrete foundations, galvanized steel poles and mast arms, LED signal heads, LED extinguishable message signs, connecting hardware, vehicle detection hardware and software, junction boxes, conduits, cabinets, and conductors and making all required tests.

Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

663(11)
Relocate Existing Active Advance Warning Flasher
Each
SECTION 670

TRAFFIC MARKINGS
Special Provisions

670-1.01 DESCRIPTION.  Add the following:
Furnish, locate and install Pavement Markings as shown on the Plans and as directed.

Pavement Marking Type:  Methyl Methacrylate (MMA)

670-2.01 MATERIALS.  Replace the material reference,
“Methyl Methacrylate Markings






Subsection 712-2.17”, with,
Methyl Methacrylate Pavement Markings



Subsection 712-2.17

Methyl Methacrylate Pavement Markings are a combination of methyl methacrylate, glass beads and anti-skid aggregate.

Replace the last sentence with the following:
Submit a single certification from the manufacturer of the marking material, for each material combination, certifying the combination of marking material, glass beads and anti-skid aggregate, as furnished, provides the durability, retroreflectivity, and skid resistance specified.

670-3.01 CONSTRUCTION REQUIREMENTS.  Delete No. 4 and substitute the following:

4.
Methyl Methacrylate Pavement Markings (MMA).

a.
General.  15 days before starting work meet with the Engineer for a prestriping meeting.  At this meeting, do the following:
(1)
Furnish a striping schedule showing areas and timing of work, placing materials and the Traffic Control Plans to be used.

(2)
Discuss placement of materials, potential problems.

(3)
Discuss work plan at off ramps, on ramps and intersections.

(4)
Discuss material handling procedures.

(5)
Provide copies of the manufacturer’s installation instructions and copies of the Material Safety Data Sheets.

b.
Manufacturer’s Representative.  Provide the services of a manufacturer’s representative (the “Manufacturer’s Representative”).  Ensure the Manufacturer’s Representative observes the application of the pavement marking materials.  Cooperate with the Manufacturer’s Representative and the Engineer to ensure that the materials are placed according to these Specifications and the manufacturer’s recommended procedures.

c.
Manufacturer Certified Installers.  Install pavement markings using only striping installers certified by the marking materials manufacturer for the specific striping material and method.  Submit these certifications to the Engineer at the Preconstruction Conference.

d.
Preparation.  Prepare the roadway surface to receive pavement markings according to these Specifications and the manufacturer’s recommendations.  Clean and dry the roadway surface.  Completely remove contaminants such as dirt, loose asphalt, curing agents, surface oils, or existing road marking materials before applying pavement marking material.

e.
Equipment.

(1)
Grooving Equipment.

Use grooving equipment that produces a dry cut.  Use vacuum shrouded equipment or other equally effective containment procedures.

(2)
Marking Equipment.

(a)
Longitudinal Marking:  Use truck mounted application equipment capable of installing a double centerline and a single shoulder line in a single pass.  Use automatic bead applicators that place a uniform layer of beads on the lines.  Hand units are not permitted.

(b)
Other Markings:  Use manual or automatic application equipment.  Use stencils or extruders to form sharply defined markings.

f.
Application.  Apply marking material according to these Specifications and the manufacturer’s recommendations.  Use equipment designed and capable of properly mixing at the place and time of application and approved by the manufacturer for the type of product being installed.

Anti-skid Aggregate.  During marking material application, anti-skid aggregate will be evenly distributed and visible throughout the top 20 mils of the marking material mixture, and after the application, in the surface of the cured material.

SURFACE APPLIED 
Marking thickness will be measured from the pavement surface.

(1)
Longitudinal Markings.  Apply markings for lane lines, edge lines, and centerlines to yield a thickness of 60 mils.

(2)
Other Markings.
(a)
Transverse and Symbol Markings:

Apply marking for symbols, arrows, stop bars, railroad symbols, and cross walks to yield a thickness of 60 mils.

(b)
Gore Markings:

Apply diagonal gore markings to yield a thickness of 60 mils.

INLAID
Groove the area(s) designated in the Plans.  Install markings in the same work shift as the grooving operation.  Markings will be measured flush with the pavement surface.
(1)
Longitudinal Markings.  Groove the pavement to a depth of 250 mils.  Apply markings for lane lines, edge lines, and centerlines to yield a thickness of 250 mils.

(2)
Other Markings.  

(a)
Transverse and Symbol Markings:

Groove the area for inlaid markings to a depth of 250 mils.  Apply marking for symbols, arrows, stop bars, railroad symbols, and cross walks to yield a thickness of 250 mils.

(b)
Roundabouts:

As designated on the plans, groove the area for inlaid markings in roundabouts to a depth of 500 mils.  Apply markings to yield a thickness of 500 mils.

(c)
Gore Markings:

Diagonal gore markings will not be inlaid unless shown in the Plans.

g.
Disposal of Waste.  Waste material(s) are the Contractor’s property.  This includes grindings and removed marking material.  Do not dispose of or store waste material(s) on State property.  Dispose of waste material(s) according to applicable Federal, State, and local regulations.

h.
Sampling.  On the form provided by the Engineer, record the following readings and locations where they were taken using project stationing, and submit them to the Engineer with 24 hours for evaluation.  Thickness of material and depth of slot are measured from the surface of the pavement.

SURFACE APPLIED

(1)
For surface applied longitudinal applications, measure the thickness of the lines (above the pavement surface) at the time of application, every 500 feet.

(2)
For surface applied other markings measure the thickness in three locations for each marking.

INLAID

(1)
For inlay longitudinal applications, record the depth of the slot every 500 feet during the grinding operation.

(2)
For inlay other markings measure the thickness in three locations for each marking.

Inspect the markings initially, and again two weeks after placement, to ensure the material has cured properly.  Remove soft spots or abnormally darkened areas and replace with material meeting specifications.

The Engineer may elect to use the Contractor’s readings or perform additional sampling.

Add the following:

Refer to the Survey Field Books identifying the no passing zones (see Subsection 642-3.01)

670-3.04 PAVEMENT MARKING REMOVAL.  Add the following:

Coordinate removal work with construction activity.  Remove pavement markings the same day permanent markings are applied, unless otherwise directed.  Use vacuum shrouded equipment or other equally effective containment procedures.

Add the following Subsection:
670-3.06 TOLERANCE FOR LANE STRIPING.

1.
Length of Stripe.  ± 2 inches.

2.
Width of Stripe.  ± 1/8 inch.

3.
Lane Width.  ± 4 inches from the width shown on the Plans.

4.
Stripes on Tangent.  Do not vary more than 1 inch laterally within a distance of 100 feet when using the edge of the stripe as a reference.

5.
Stripes on Curves.  Uniform in alignment with no apparent deviations from the true curvature.

6.
All Stripes.  Keep the center of the stripe within planned alignment.

7.
Double Stripes.  ± 1/4 inch.

8.
Thickness of Surface Applied.  Minimum specified to a maximum of + 30 mils.

9.
Depth of Inlay Slot.  Minimum specified to a maximum of + 40 mils.

10.
Thickness of Inlaid Marking Material.  Fill inlay area completely from the bottom of the inlay to the surface of the pavement.

If it is determined that the material is being placed too thin, the beads are not properly placed, the anti-skid aggregate is not visible, or otherwise not to specification, make immediate adjustments to correct the problem.

Pavement markings applied by any method will be unacceptable if:

1.
Marking is not straight or wide enough.

2.
Thickness of line is not uniform.

3.
Thickness of line is less than specified.

4.
Material is uncured.

5.
Material blackens or is inconsistent in color.

6.
Inlay slot is not the specified depth.

7.
Inlay slot is not filled to the specified depth.

8.
Edge of the markings is not clear cut and free of overspray.

9.
Reflective elements are not properly embedded.

10.
Retroreflectivity of the markings is less than specified.

11.
Anti-skid aggregate is not visible in the marking material during application and the dried surface.

12.
Markings exhibit poor adhesion.

13.
Color is not as specified.

Perform repairs using equipment similar to the equipment initially used to place the materials.  Do not perform repairs in a “patch work” manner.  If more than one repair is required in a single 500 foot section, grind and repair the entire section.

670-4.01 METHOD OF MEASUREMENT.  Add the following:
Thickness will be measure from the top of the marking to the top of the pavement surface.  Marking material placed in a depression left by pavement line removal will not be included in measuring the thickness of the line.

Delete No. 2. 
Delete No. 3 and replace with the following:
3.
Each.  Pavement markings using letters, numbers, and arrows will be measured on a unit basis with each separate word or symbol constituting a unit.  Railroad Markings will be measured by the complete unit shown for each lane of travel.

Add the following No. 4:

4.
Foot Basis.  Longitudinal pavement markings, transverse, and gore markings, surface applied or inlaid will be measured by the linear foot of 4 inch wide line.  Wider striping will be measured in multiples of 4 inches.

670-5.01 BASIS OF PAYMENT.  Add the following:

For all phases of construction:  There will be no separate payment for:

(
Over-runs of material caused by the variation of the gradation of the asphalt

(
Additional material required to achieve the thickness specified on open graded pavement

All work and materials associated with pavement markings are subsidiary to 670 items, including but not limited to:

(
Milling for installation of the inlaid pavement markings including the removal of millings

(
Temporary pavement markings and removal of conflicting markings, including repair of the roadway surface, milled surface or otherwise

(
Traffic Control required for the installation of permanent and temporary pavement markings, removal of conflicting markings, and repairs

Replace Item 670(10) with the following:
Payment will be made under:

Pay Item No.
Pay Item
Pay Unit

670(10A)
MMA Pavement Markings, Longitudinal Surface Applied
Linear Foot
670(10B)
MMA Pavement Markings, Symbols and Arrow(s) Surface Applied
Each
670(10C)
MMA Pavement Markings, Transverse and Gore Surface Applied
Linear Foot
670(10D)
MMA Pavement Markings, Longitudinal Inlaid
Linear Foot
670(10E)
MMA Pavement Markings, Symbols and Arrow(s) Inlaid
Each
670(10F)
MMA Pavement Markings, Transverse and Gore Inlaid
Linear Foot

Delete Items 670(11) and 670(12).
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Special Provisions

Add the following Section:

SECTION 682
UTILITY POTHOLING

682-1.01 DESCRIPTION.  Determine and record the horizontal and vertical location of subsurface utilities using a vacuum-extract truck.

682-2.01 MATERIALS. 

Backfill Material  


Subsection 703-2.03, Aggregate Base Course, Grading D-1

Asphalt Patch Material  

Section 401, HMA, Type II; Class B 

682-3.01 CONSTRUCTION.  Submit the utility potholing schedule to the Engineer and utility companies at least 5 days before starting potholing.  Remove materials using a vacuum-extract truck to expose and identify the utilities.  Survey the location and elevation of the utilities using the project horizontal and vertical control.  Log as-built information at each pothole location.

Backfill immediately after the Engineer accepts the logged data.  Backfill and compact the first six vertical inches using the excavated material or other approved materials.  Backfill and compact the remaining pothole void using Aggregate Base Course, Grading D-1.  If the pothole is located in a paved area, provide a pavement patch using Hot Mix Asphalt (HMA) material of the thickness equal to the adjacent asphalt concrete. 

Immediately contact the Engineer and the affected utility if utility facilities are damaged during the potholing operations.  Costs associated with repairing damaged utilities will be borne by the Contractor. 

682-3.02 AS-BUILTS.  Maintain a complete log of pothole information, including the station, offset, and elevation of subsurface utilities located, and other pertinent data.  Comply with the requirements of Subsection 642-3.06. Submit the completed log to the Engineer within two working days following the start of the pothole excavation.

682-4.01 METHOD OF MEASUREMENT.  The number of hours of equipment operation to be paid for shall be the actual number of hours each fully operated specified unit of equipment, or each fully operated

specified combination of units of equipment, is actually engaged in the performance of the specified work

on the designated areas in accordance with the instruction of the Engineer. The pay time will not include

idle periods, and no payment will be made for the time used in oiling, servicing, or repairing of equipment,

or in making changeovers of parts to the equipment. Travel time to or from the project, will not be authorized for payment. Other related work, including but not limited to removal of pavement, backfilling, pavement patching, shoring, labor, and equipment, will not be paid for separately, but will be subsidiary to 682 Items. Potholing for the Contractors information and not shown on the Plans or directed by the Engineer will be the Contractor’s responsibility and will not be paid for.  As-built surveying per Subsection 682-3.02 will be a subsidiary obligation.
682-5.01 BASIS OF PAYMENT.  Payment for Item 682(1) Vac-Truck Pothole will be paid on a contingent sum basis at the rate of $450/hour for the locations shown in the Plans or as directed by the Engineer. 
Pay Item No.
Pay Item
Pay Unit
682(1)
Vac-Truck Pothole
Contingent Sum

Special Provisions

Add the following Section:

SECTION 690

EROSION, SEDIMENT AND POLLUTION CONTROL - MEASURES

690-1.01 DESCRIPTION.  Furnish, install, and maintain measures, countermeasures and associated materials as part of BMP(s) to prevent, control and contain erosion, erosion materials, sediments and pollution contaminates, on and off project site.

Measures:

(
Permanent Measures – include, the materials, hardware, equipment, and labor required for installation and maintenance of erosion, sediment, and pollution control material(s).

(
Temporary Measures - include, in addition to the requirements of Permanent Measures, removal and disposal of the erosion, sediment, and pollution control material(s).

Related Specifications:

Erosion, Sediment and Pollution Control
Section 641

Silt Fence
Section 633

Seeding
Section 618

Soil Stabilization
Section 619

690‑2.01 MATERIALS.

Erosion Sediment and Pollution Control – Materials
Section 744

Others as specified in related Sections.

CONSTRUCTION REQUIREMENTS

690-3.01 GENERAL.  BMP(s) may include individual or a combination of measures and countermeasures, including but not limited to temporary seeding, mulch, matting, staples, stabilizing emulsions, blankets and mats, soil binders, non-erodible cover, dustless sweeping, dust palliatives.   Refer to Subsection 690-1.01, Related Specifications, for measures not included here.

690-3.02 MATERIAL STORAGE AND PROTECTION.  General:  Store materials elevated off the ground and covered protecting them from construction and or damage from the environment and as follows:

Sediment Filter Rolls.  Additionally, protect sediment filter rolls from:  precipitation, extended ultraviolet radiant including sunlight, chemicals that are strong acids or other, flames including welding sparks, excess temperatures, and any other environmental conditions that may damage the physical property value of the rolls.

690-3.03 FABRICATION.

Sandbags:  Sand bags shall measure 15 inches by 30 inches.  Use prayer type seams with a minimum of two rows of stitching using a Federal Stitch Type 401 Chain Stitch.  Place approximately 1.0 cubic foot of Select Material, Type B, in each sandbag sack.  Close the open end of the sandbag, after filling, with 2 cinch ties or as recommended by the manufacturer of the sandbag material.

690-3.04 PLACEMENT AND INSTALLATION.  Place and install where shown and detailed in the Plans and Specifications including Section 641, and as recommended by the manufacturer, directed by the Engineer and as follows:

Temporary Seeding.  Annual Ryegrass per Subsection 724-2.02, Table 724-1.  Apply at a rate of 1/2 lb/1000 sq. ft., minimum, on level ground to a maximum of 1 1/2 lb/1000 sq. ft., maximum, on sloping ground and highly erodible soils.  Confirm application of temporary seeding with the Engineer.

Prepare the surface to be seeded to reduce erosion potential and to facilitate germination and growth of vegetation cover.  Maintain seeded areas.  Refer to Section 620 for further surface/topsoil preparation requirements.

Reseed where water quality standards are being exceeded as a result of insufficient vegetative cover.  Review with Engineer prior to reseeding.

Refer to Section 618 for further information.

690-3.05 MAINTENANCE.  Maintain the integrity of the erosion, sediment and pollution control measures for the duration of the project.  Inspect as required by the APDES CGP and SWPPP and correct any deficiencies immediately.  Remove and dispose of temporary measures including trapped sediment contaminants off project at approved locations. Materials manufactured as biodegradable may be left in place when approved by the Engineer.

690-4.01 METHOD OF MEASUREMENT.  Section 109 and as follows:

Sediment Filter Rolls: By length, measured along the centerline of the sediment filter roll, complete in place. Quantities of fiber rolls to be paid for will be determined by the linear foot measured along the centerline of the installed roll.  Where fiber rolls are joined and overlapped, the overlap will be measured as a single installed roll.

Manufactured Inlet Protection Systems:  By each, complete in place.

Sandbag Inlet Sediment Trap:  By each, complete in place.

Silt Fence:  Section 633.

Seeding:  Section 618.

Stabilization:  Section 619.

690–5.01 BASIS OF PAYMENT.  Section 641.

Remove Section 701 and replace with the following:
SECTION 701

HYDRAULIC CEMENT AND SUPPLEMENTARY CEMENTITIOUS MATERIALS 

701-1.01 GENERAL. Meet the following general requirements for all cementitious materials furnished:

Before using, retest Portland cement stored longer than 3 months in bags or 6 months in bulk for compressive strength, time of setting, and loss on ignition according to AASHTO M 85. Store separately different types or brands of cementitious materials, or cementitious materials from different mills. 

Protect cementitious materials from dampness during shipment and storage. Do not use partially set cement or cement which contains caked lumps. Do not use cement salvaged from discarded or used bags.

701-2.01 PORTLAND CEMENT. Meet AASHTO M 85, Type I, II, or III including the low-alkali cement requirement shown in Table 2. 

701-2.02 BLENDED HYDRAULIC CEMENT. Meet AASHTO M 240, Type IP, or Type IS. Report the weight of pozzolan and ground granulated blast furnace slag as percent of weight of the total cementitious material.  Do not vary the pozzolan and ground granulated blast furnace slag constituent content from the certified value more than ±5 percent by weight of the total cementitious material. Limit pozzolan in Type IP to fly ash.  Meet the replacement limits in Table 701-1

TABLE 701-1
BLENDED HYDRAULIC CEMENT LIMITS

	Cement Type
	Constituent
	Percent of Total Cementitious Material by Weight

	
	
	Maximum

	Type IP
	Fly Ash
	35%

	Type IS
	Slag cement
	40%


701-2.03 GROUT. Non-shrink, non-corrosive, non-metallic, cement-based grout meeting ASTM C 1107, except develop a 28-day compressive strength of at least 9,000 psi when tested according to AASHTO T 106 or ASTM C 109.

701-2.04 FLY ASH. Meet AASHTO M 295, Class C or Class F, including optional chemical requirements as set forth in Table 2.

701-2.05 GROUND GRANULATED BLAST-FURNACE SLAG. Meet AASHTO M 302, Grade 100 or Grade 120. 

701-2.06 SILICA FUME. Meet AASHTO M 307. 

701-2.07 DS GROUT. Use drilled shaft (DS) grout conforming to the following requirements:

1.
Portland Cement Type I or Type II cement meeting the requirements of Subsection 701-2.01. 

2.
Fine Aggregate: Use fine aggregate meeting Subsection 703-2.01, except 100 percent passing the No. 4 sieve.

3.
Potable Water: Use water meeting the requirements of Subsection 712-2.01. 

4.
Proportioning: Mix grout in proportions using at least 564 lbs/yd3 of Portland cement, fine aggregate, and with enough water to produce a flowable mixture.  Do not exceed 67 gal/yd3 of water.

Thoroughly mix DS grout to a uniform consistency before injecting into soil surrounding drilled shaft casing and filling CSL tubes.

701-2.08 POST-TENSION GROUT. Use pre-packaged thixotropic grout formulated specifically for bonded post-tensioned concrete structures in aggressive exposures.

Ship grout in weather proof packages, plainly marked with the name, weight, and volume of the grout, together with the lot number, date of manufacture, mixing instructions, and the name and address of the manufacturer.

Protect grout against dampness. Do not use grout that has become partially set or which contains lumps of caked grout. Do not use grout salvaged from discarded or used bags. Do not use grout with a total time from manufacture to usage in excess of six months unless the manufacturer tests and certifies the product meets the requirements in Table 701-2. 

Batch grout using the entire contents of each bag in accordance with all of the manufacturer’s written recommendations and instructions.

1.
Materials. Use grout that conforms to the following requirements:

a.
Portland Cement. Type I or Type II cement meeting the requirements of Subsection 701-2.01.

b.
Potable Water. Use water meeting the requirements of Subsection 712-2.01.  

c.
Fly Ash. Class C or Class F fly ash meeting the requirements of Subsection 711-2.03. Limit fly ash content to a maximum of 20% by weight of Portland cement.

d.
Ground Granulated Blast Furnace Slag. Grade 120 slag conforming to Subsection 701-2.05. Limit blast furnace slag content to a maximum of 40% of the weight of Portland cement.

e.
Silica Fume. Silica fume conforming to Subsection 701-2.06. Limit silica fume content to a maximum of 15% of the weight of Portland cement.

f.
Set Control and Water-Reducing Admixtures. Type D, Type F, and Type G admixtures conforming to AASHTO M 194. Limit Type F and Type G admixtures to 45 oz. per 100 pounds of Portland cement. 

g.
Air Entraining Admixtures. Do not use grout with air entraining admixtures.

h.
Expansion Causing Admixtures. Do not use grout with expansive cement or expansion causing admixtures that contain aluminum powder or components that produce hydrogen, carbon dioxide or oxygen gas.

i.
Corrosion Inhibitor Admixtures. Do not use grout with corrosion inhibitor admixtures.

j.
Pumping Aid Admixtures. Do not use pumping aid admixtures.

2.
Physical Properties. Use grout that satisfies the requirements in Table 701-2.

TABLE 701-2

POST TENSION GROUT

	Property
	Requirements
	Test Method

	Total Chloride Ions
	Max. 0.08% by weight of cementitious materials
	ASTM C 1152

	Setting Time
	Min. 3 hours

Max. 12 hours
	ASTM C 953

	Strength
	Min 3000 psi after 7 days

Min 5000 psi after 28 days
	ASTM C 942

	Permeability @ 28 days
	Max. 2500 Coulombs at 30 V after 6 hours
	ASTM C 1202

	Volume Change
	Maximum 0.0% after 24 hours

Maximum +0.2% after 28 days
	ASTM C 1090 (modified)*

	Expansion
	≤ 2.0 % for up to 3 hours
	ASTM C 940

	Fluidity
	a) Immediately after mixing:

Min. 9 sec.

Max. 20 sec.

b) 30 minutes after mixing:

Max. 30 sec.
	ASTM C 939 (modified)**

	Wick Induced Bleed
	Max 0.0% 
	ASTM C 940 (modified)***

	Wet Density
	Report maximum and minimum obtained test value in pounds per cubic foot
	ASTM C 185


*
Modify ASTM C1090 to include verification at both 24 hours and 28 days.

**
Modify the ASTM C 939 test by filling the flow cone to the top instead of to the standard level. The efflux time is the time to fill a one liter container placed directly under the flow cone.

***
Modify ASTM C940 to conform with the wick induced bleed test as follows:

(a)
Use a wick made of a 20-inch length of ASTM A416 seven-wire 1/2 inch diameter strand. Wrap the strand with 2-inch wide duct or electrical tape at each end prior to cutting to avoid splaying of the wires when it is cut. Degrease (with acetone or hexane solvent) and wire brush to remove any surface rust on the strand before temperature conditioning.

(b)
Condition the dry ingredients, mixing water, prestressing strand and test apparatus overnight at 65° F to 75° F.

(c)
Mix the conditioned dry ingredients with the conditioned mixing water and place 800 ml of the resulting grout into the 1,000 ml graduate cylinder. Measure and record the level of the top of the grout.

(d)
Completely insert the strand into the graduated cylinder. Center and fasten the strand so it remains essentially parallel to the vertical axis of the cylinder. Measure and record the level of the top of the grout.

(e)
Store the mixed grout at the temperature range listed above in (b).

(f)
Measure the level of the bleed water every 15 minutes for the first hour and hourly for two successive readings thereafter.

(g)
Calculate the bleed water, if any, at the end of the three hour test period and the resulting expansion per the procedures outlined in ASTM C940, with the quantity of bleed water expressed as a percent of the initial grout volume. Note if the bleed water remains above or below the top of the original grout height. Note if any bleed water is absorbed into the specimen during the test.

701-2.09 CERTIFICATION. Furnish 5 copies of a Certified Test Report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:

1.
the project name and number;

2.
the manufacturer's name;

3.
the name of the product or assembly;

4.
a complete description of the material;

5.
country of origin;

6.
the lot, heat, or batch number that identifies the material;

7.
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 701-2.09.6;

8.
a statement, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying Certified Test Report.
SECTION 702

ASPHALT MATERIALS

Special Provision

702-2.01 ASPHALT CEMENTS.  Meet AASHTO M 320 and the following:

ADDITIONAL REQUIREMENTS FOR

PERFORMANCE GRADED ASPHALTS
Replace the column heading, PG 64-28, with, PG 58-34.
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SECTION 703

AGGREGATES
Special Provisions
703‑2.03 AGGREGATE FOR BASE.
Delete Table 703-2 and substitute the following:
TABLE 703-2

AGGREGATE FOR UNTREATED BASE
(Percent Passing By Weight)

	Sieve Designation
	Grading C-1
	Grading D-1
	Grading E-1

	1 ½ inch
	100
	-
	-

	1 inch
	70-100
	100
	100

	3/4 inch
	60-90
	70-100
	70-100

	3/8 inch
	45-75
	50-79
	50-85

	No. 4
	30-60
	35-58
	35-65

	No. 8
	22-52
	20-47
	23-50

	No. 30
	10-33
	10-26
	13-31

	No. 50
	6-23
	6-19
	10-26

	No. 200
	0-6
	0-6
	8-15


Replace Subsection 703-2.04 with the following:

703-2.04 AGGREGATE FOR HOT MIX ASPHALT PAVEMENT.  Process and crush aggregate that is free from clay balls, organic matter, other deleterious material, and not coated with dirt or other finely divided mineral matter.  Aggregate used must consist of sound, tough, durable rock of uniform quality.

Remove all natural fines passing a No. 4 sieve before crushing aggregates for Type IV, V and R mixtures.

Coarse Aggregate.  Aggregate retained on the No. 4 Sieve.

Meet the following requirements:

	Description
	Specification
	Type IIA
	Type I, IIB, III
	Type IV
	Type V, R

	LA Wear, % max
	AASHTO T 96
	45
	45
	45
	45

	Degradation Value, Min
	ATM 313
	30
	30
	30
	30

	Sodium sulfate Loss % max (5 cycles)
	AASHTO T 104
	9
	9
	9
	9

	Fracture, min %
	WAQTC FOP for AASHTO TP 61
	90, 2 face
	80, 1 face
	90, 2 face
	98, 2 face

	Flat-Elongated Pieces, max %
	ATM 306
	
	
	
	

	1:5
	
	8
	8
	8
	8

	1:3
	
	20
	-
	-
	20

	Absorption, max. %
	AASHTO T 85
	2.0
	2.0
	2.0
	2.0


Fine Aggregate.  Aggregate passing the No. 4 sieve.

Aggregate shall meet the quality requirements of AASHTO M 29, including S1.1, Sulfate Soundness.

Aggregate for Type IV, V, and R mixes:

(
do not blend back natural sand

(
shall be non-plastic as determined by WAQTC FOP for AASHTO T 90

(
shall have a minimum uncompacted void content (Fine Aggregate Angularity) determined by AASHTO T 304, Method A, of 45%

TABLE 703-3

BROAD BAND GRADATIONS FOR HOT MIX ASPHALT PAVEMENT AGGREGATE

(Percent Passing by Weight)

	Sieve
	Gradation

	
	Type I
	Type II
	Type III
	Type IV
	Type V
	Type R

	1 inch
	100
	-
	-
	-
	-
	-

	3/4 inch
	80-90
	100
	-
	-
	100
	100

	1/2 inch
	60-84
	75-90
	100
	100
	65-90
	70-100

	3/8 inch
	48-78
	60-84
	80-90
	80-95
	55-80
	50-70

	No. 4
	28-63
	33-70
	44-81
	55-70
	40-60
	30-42

	No. 8
	14-55
	19-56
	26-70
	35-50
	≤ 45
	20-32

	No. 16
	9-44
	10-44
	16-59
	20-40
	≤ 35
	15-25

	No. 30
	6-34
	7-34
	9-49
	15-30
	≤ 25
	10-20

	No. 50
	5-24
	5-24
	6-36
	10-24
	≤ 20
	7-15

	No. 100
	4-16
	4-16
	4-22
	5-15
	≤ 12
	5-12

	No. 200
	3-8
	3-8
	3-8
	4-8
	3-8
	4-10


Note:

1.
No tolerance is allowed beyond the Broad Band Limits of the No. 200 Sieve.

2.
For Type R, the mix design gradation JMD shall provide a minimum of 8% difference of percent passing the No. 4 and the No. 8 sieve.

CR7031-101110

Add the following Subsections:
703-2.13 STRUCTURAL FILL. Aggregate containing no muck, frozen material, roots, sod or other deleterious matter and with a plasticity index not greater than 6 as tested by WAQTC FOPs for AASHTO T 89 and T 90. Meet the following gradation as tested by WAQTC FOP for AASHTO T 27/T 11:

TABLE 703-9

REQUIREMENTS FOR GRADING FOR STRUCTURAL FILL MATERIAL

	SIEVE 
	PERCENT PASSING BY WEIGHT

	3 in. 
	100

	3/4 in.
	75-100

	No. 4
	35-65

	No. 40 
	0-50

	No. 200
	0-6


703-2.14 AGGREGATE FOR ABRASIVE FINISH. Crushed silica sand, oven dried, and stored in moisture-proof bags. Free from clay balls, vegetative matter, or other deleterious matters (AASHTO T 112). Not coated with dirt or other finely divided mineral matter. Meet the grading requirements of Table 703-10 (WAQTC FOP for AASHTO T 27/T 11).

TABLE 703-10

REQUIREMENTS FOR SAND FOR ABRASIVE FINISH
	SIEVE 
	PERCENT PASSING BY WEIGHT

	No. 12
	100

	No. 40 
	0-5


Remove Section 705 and replace with the following:
SECTION 705

JOINT MATERIALS 

705-2.01 JOINT FILLERS. Meet AASHTO M 213.

705-2.02 JOINT SEALER. 


Silicone Joint Sealer
ASTM D 5893

Hot Pour Joint Sealer (Asphalt)
AASHTO M 324, Type IV

Hot Applied Joint Sealer (Concrete)
AASHTO M 282

Hot Pour Joint Sealant (Concrete, Fuel-Resistant)
ASTM
D 3581

705-2.03 BRIDGE SEALS. 
1.
Preformed Strip Seals and Compression Seals. Use preformed seals constructed with only virgin natural polyisoprene (natural rubber) as the raw polymer in the elastomeric compound. Do not use polychloroprene (neoprene). Use steel extrusions meeting ASTM A 709 Grade 36. Galvanize steel extrusions in accordance with Subsection 716-2.07. Use preformed material meeting the following requirements of ASTM D 2000:

M4AA 514 A13b13c12f17
Use a lubricant-adhesive for installing preformed strip seals and compression seals meeting ASTM D4070.

a.
Certification. Furnish 5 copies of a Certified Test Report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:

(1)
the project name and number

(2)
the manufacturer's name

(3)
the name of the product or assembly

(4)
a complete description of the material

(5)
country of origin

(6)
the lot, heat, or batch number that identifies the material

(7)
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 705-2.03.1.a.(6)

(8)
an affidavit, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying Certified Test Report. 

2.
Silicone Expansion Joint Seals. Use materials that conform to the following:

a.
Silicone Joint Sealants.

(1)
Horizontal Joints.  Use formed-in-place sealant composed of 100 percent silicone that is self-leveling, cold applied, and two-part formulation meeting the requirements in Table 705-1.

(2)
Vertical Joints.  Use formed-in-place sealant composed of 100 percent silicone meeting the requirements of ASTM D 5893, Type NS (Non-Sag). Do not use acid cure sealants.  Ensure the silicone sealant is compatible with the surface to which it is applied. 

b.
Bond Breaking Backing Material. Use closed-cell expanded polyethylene foam backer rod meeting the requirements of ASTM D 5249.

TABLE 705-1

SELF-LEVELING SEALANT REQUIREMENTS

	Property
	Requirements
	Test Method

	Extrusion Rate
	Min, 50 mL/minute
	ASTM C 1183 (type S)

	Specific Gravity
	Min. 1.25 

Max. 1.35
	ASTM D 1475

	Joint Elongation
	Min. 600%
	ASTM D 5329 (modified)*

	Joint Modulus (at 100% elongation)
	Min. 3 psi 

Max. 12 psi 
	ASTM D 5329 (modified)*


 *
Modify the ASTM D5329 test by using a pull rate of 2 inches per minute and a joint size of 1/2 inch x 1/2 inch x 2 inch.

705-2.04 JOINT MORTAR. Use a mixture of one part Portland cement and two parts approved sand with water as necessary to obtain the required consistency. Use mortar within 30 minutes after its preparation. 

705-2.05 FLEXIBLE WATERTIGHT GASKETS. 

1.
Ring gaskets for rigid pipe and precast manhole sections meeting AASHTO M 198.

2.
Ring gaskets for flexible metal pipe meeting ASTM C 443. Continuous flat gaskets for flexible metal pipe meeting ASTM D 1056, Grade 2B3. Use gaskets with a thickness 1/2 inch greater than the nominal depth of the corrugation for bands with projections or flat bands and 3/8 inch for corrugated bands.

705-2.06 EXPANDED POLYETHYLENE. Use closed-cell expanded polyethylene with a density of at least 2.1 lb/ft3 as determined by ASTM D3575 and with a minimum compressive stress of 9 psi at 25% deflection as determined by ASTM D3575. 
SECTION 706

CONCRETE AND PLASTIC PIPE
Standard Modifications

706-2.06 PLASTIC PIPE.  Delete the first sentence and replace with the following:

Semi-rigid, smooth-wall pipe meeting the following:

E63-072808

SECTION 707

METAL PIPE

Standard Modification

Delete Subsection 707-2.07 and replace with the following:

707-2.07 GALVANIZED STEEL WATER CONDUIT.  Meet the following:

Galvanized Pipe

ASTM A 53 or ASTM A 120, galvanized according to AASHTO 111

Galvanized Fittings

ASTM A 234 galvanized according to AASHTO M 232

E17-063004

Remove Section 709 and replace with the following:
SECTION 709

REINFORCING STEEL AND WIRE ROPE 

709-2.01 REINFORCING STEEL. 

1.
Reinforcing Steel Bars. Furnish deformed reinforcing steel bars of the type, grade, and size as specified. For steel reinforcing bars used in bridge structures, use bars meeting ASTM A 706, Grade 60. For all other structures, use bars meeting AASHTO M 31, Grade 60.

2.
Headed Reinforcing Steel Bars. Furnish headed reinforcing steel bars meeting the requirements of ASTM A 970, Class HA. Use reinforcing steel meeting Section 709-2.01.1 unless otherwise noted.

3.
Epoxy-Coated Reinforcing Steel Bars. Furnish epoxy-coated steel bars meeting the requirements of AASHTO M 284. Coat epoxy-coated reinforcing steel in an epoxy coating applicator plant certified in accordance with the Concrete Reinforcing Steel Institute (CRSI) Voluntary Certification Program. Use reinforcing steel meeting Section 709-2.01.1 unless otherwise noted.

4.
Steel Wire. Furnish plain steel wire of the size specified that meets the requirements of AASHTO M 32.

5.
Steel Bar Mats. Furnish deformed steel bar mats of the type, grade, size, and spacing as specified. Unless otherwise noted, furnish steel bar mats meeting the requirements of AASHTO M 54, Grade 60.

6.
Steel Welded Wire Fabric. Furnish plain steel welded wire fabric of the size and spacing specified that meets the requirements of AASHTO M 55.

7.
Epoxy-Coating Patch Material. Furnish epoxy-coating patch material meeting the requirements of AASHTO M 317.

8.
Certification. Furnish 5 copies of a Certified Test Report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:

a.
the project name and number

b.
the manufacturer's name

c.
the name of the product or assembly

d.
a complete description of the material

e.
country of origin

f.
the lot, heat, or batch number that identifies the material

g.
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 709-2.01.8.f

h.
an affidavit, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying Certified Test Report. 

709-2.02 WIRE ROPE OR WIRE CABLE. Meeting AASHTO M 30, 3/4 inch Type 1, Class A.

709-2.03 BAR SUPPORTS. 

1.
Precast Mortar Blocks. Provide mortar blocks meeting the following:

a.
Ensure the mortar blocks have compressive strength at least equal to the strength of the concrete in which the mortar blocks are embedded. Sample and test the mortar for compressive strength according to AASHTO T 106. Each test will be considered to represent no more than 2,500 mortar blocks made of the same mortar and cured under the same conditions. 

b.
Ensure the bearing area of the mortar block is less than 2 inches in each dimension.

c.
Secure to the reinforcing steel with either a grooved top that will hold the bar in place or a protruding embedded wire that is tied to the reinforcing steel. 

2.
Metal Supports. Provide metal supports meeting at least one of the following:

a.
Galvanized after fabrication according to AASHTO M 232 Class D,

b.
Stainless steel meeting the requirements of ASTM A 493, Type 302, or

c.
Plastic coated using coatings that do not react chemically with the concrete, have a minimum thickness of 3/32 inch where the support touches the form, do not crack at or above -5°F, and do not deform enough to expose the metal at or below 200°F.

3.
Plastic Supports. Provide plastic supports meeting the following:

a.
Non-porous. 

b.
Chemically inert in concrete.

c.
Have rounded seats.

d.
Do not deform under load during normal temperatures.

e.
Do not shatter or crack under impact loading in cold weather.

f.
Have at least 25 percent of their gross area perforated. 

Do not use plastic supports that prevent complete concrete consolidation in and around the support or require supports less than 1 foot apart along the length of the bar.
SECTION 710

FENCE AND GUARDRAIL
Special Provisions

710-2.03 CHAIN LINK FABRIC.

In the 1st sentence between the parenthesis, replace "Class D" with the following:

(Class C or D coating)

CR7101-110410

Standard Modification

Delete Subsection 710-2.04 METAL BEAM RAIL and replace with the following:

710-2.04 METAL BEAM RAIL.  Meet AASHTO M 180-00, Class A, Type II.  Galvanize the rail per ASTM A653 after factory roll formed and punched.

E83-100410

Delete Subsection 710-2.06 GUARDRAIL POSTS AND BLOCKS and replace with the following:

710-2.06 GUARDRAIL POSTS AND BLOCKS.  Furnish posts and blocks, as specified, meeting the following requirements.

1.
Wood Posts and Blocks.  Use timber with a stress grade of 1200 psi or more.  Testing must meet the standards of the West Coast Lumber Inspection Bureau.  Use timber for posts and blocks that is either rough sawn (unplaned) or S4S with nominal dimensions indicated.  Allowable size tolerance of rough sawn blocks in the direction of the bolt holes is ( 1/4 inch.  Only one combination of post and block finish may be used for any one continuous length of guardrail.  Treat all timber to meet Section 714.

2.
Steel Posts and Blocks.  Meet the section and length specified or shown on the Plans.  Use copper bearing steel when so specified.  Use steel meeting the requirements of ASTM A 36 and galvanized per ASTM A 123.

3.
Synthetic Blocks.  Product made from alternate materials may be used if accepted by the FHWA for use on the National Highway System.

E84-100410

Delete Subsection 710-2.11 GUARDRAIL TERMINALS and replace with the following:

710-2.11 GUARDRAIL TERMINALS.  Meet coating requirements of AASHTO M 180, Class A, Type II.  Galvanize after fabrication.  Fabrication includes forming, cutting, shearing, punching, drilling, bending, welding, and riveting.  Provide one of the following terminal types, as shown on the plans, for single-rail W-beam guardrail.  Provide terminals that pass NCHRP 350 or MASH Test Level 3 and meet the following requirements:

1.
Controlled Release Terminal.
Meet the requirements of Standard Drawing G-25.

2.
Parallel Terminal.

a.
Requirements:

(1)
Crashworthiness:  Provide terminals that pass NCHRP 350 or Mash Test Level 3.

(2)
Length:  50 feet.

(3)
End Offset:  0 to 2 feet (25:1 or flatter straight taper) offset end as shown on the plans.

(4)
Posts:  Use posts that are:

(a)
***Deleted***
(b)
Yielding or breakaway steel post in steel tube

b.
Acceptable models include the following or approved equivalent:

(1)
Sequential Kinking Terminal (SKT) manufactured by Road Systems, Inc., 3616 Old Howard County Airport, Big Spring, Texas 79720, Telephone (432) 263-2435.

(2)
Extruder Terminal (ET-Plus) manufactured by Trinity Highway Products, L.L.C., 950 West 400 South, Centerville, Utah 84014, Telephone (801) 292-4461.

c.
Install AASHTO M 268, Type III, IV, or V retro-reflective sheeting (2.0 square feet, minimum) on the end section of parallel terminals consisting of yellow and black bars sloping 45 degrees downward toward the traffic side of the terminal.

3.
Buried in Backslope Terminal.  Meet the requirements of Standard Drawing G-15.

E85-100410

Remove Section 711 and replace with the following:
SECTION 711

CONCRETE CURING MATERIALS 

AND ADMIXTURES 

711-2.01 CURING MATERIALS.
Burlap Cloth made from Jute or Kenaf
AASHTO M 182, Class 4

Sheet Materials for Curing Concrete
AASHTO M 171

Liquid Membrane-Forming 

Compounds for Curing Concrete
AASHTO M 148, Type I-D Class B, except do not use compounds containing linseed oil.

711-2.02 CHEMICAL ADMIXTURES.
Air-Entraining Admixtures
AASHTO M 154

Water-Reducing Admixtures
AASHTO M 194, Type A

Set-Retarding Admixtures
AASHTO M 194, Type B

Set-Accelerating Admixtures
AASHTO M 194, Type C

Water-Reducing and Set-Retarding Admixtures
AASHTO M 194, Type D

Water-Reducing and Set-Accelerating Admixtures
AASHTO M 194, Type E

Water-Reducing Admixtures
AASHTO M 194, Type F

High Range Water-Reducing and Set-Retarding Admixtures
AASHTO M 194, Type G

Specific Performance Admixtures

ASTM C 494, Type S
SECTION 712

MISCELLANEOUS
Standard Modifications

712-2.06 FRAMES, GRATES, COVERS, AND LADDER RUNGS.  In Gray iron castings, delete text and replace with:

AASHTO M 306 and AASHTO M 105, Class 35B.

E46-012707

Special Provisions

712-2.17 METHYL METHACRYLATE PAVEMENT MARKINGS.  Replace No. 1. Quality Requirements: with the following:

1.
Quality Requirements:  Use a marking material formulated for the application type specified.  Use a marking material manufactured from new materials and free from dirt and other foreign material.  Use a methyl methacrylate based resin system for part “A”.  Use benzoyl peroxide system for part “B”.

Extruded or stenciled application:  Material formulated for extruded or direct stenciled application with factory intermix beads, and anti skid aggregate and the application of additional surface applied beads.

Submit a manufacturer certification for both the methyl methacrylate material, glass beads and anti-skid aggregate to ensure that the materials furnished conform to these Specifications.

2.
Performance Properties:  Add the following:

I.
Color:
Yellow, PR-1 Chart, 33538 Federal Yellow.  White, minimum daylight reflectance of 84.

712-2.18 GLASS BEADS FOR METHYL METHACRYLATE PAVEMENT MARKINGS.  Replace the bead table with the following:

Use the type and quantity of beads specified in writing by the marking material manufacturer required to satisfy the specified performance requirements.  The written certification will note the bead coating is compatible with the marking material binder.

1.
Bead Manufacturer and Type.  

a.
Swarco, Plus9beads or

b.
Potters Industries Ultra 1.9 beads or

c.
Approved equal beads

Approved Equal Beads.  Equal beads will demonstrate:

(1)
Bead coatings compatible with marking materials.  Marking Material Manufacturer will certify compatibility.

(2)
Lasting retro reflectivity.
(3)
Refractive Index greater than or equal to 1.9.

(4)
Bead size gradation of 300 to 1000 microns with the intermix determined by the manufacturer as part of the striping mix design.     

Add the following Subsections:

712-2.17 EPOXY FOR BONDING DOWELS. Use an epoxy cartridge system that consists of the following:

1.
A bonding material that is a two-component epoxy contained in a cartridge having two separate chambers

2.
An applicator that is a special dispensing gun having a replaceable static mixing nozzle. 

3.
Use an epoxy cartridge system appropriate for the service temperature and ambient concrete temperature at the time of installation.

Epoxy cartridge systems are subject to the approval of the Engineer. Use epoxy cartridge systems that meet the requirements of the “Acceptance Criteria for Adhesive Anchors in Concrete and Masonry Elements,” AC58, by the International Code Council Evaluation Service (ICC-ES). Meet the suitability requirements for creep, in-service temperature, dampness, freezing and thawing, and seismic qualification of these acceptance criteria. Approval of epoxy cartridge systems is contingent upon the Contractor submitting to the Engineer one sample of each type of epoxy cartridge system, manufacturer’s installation instructions, and certified results of tests, either by a private testing laboratory or the manufacturer, indicating compliance with the above requirements. 

Unless shown otherwise, do not use epoxy cartridge systems when:

1.
Temperature of concrete is above 110°F or below 40°F
2.
There is a likelihood of fire
3.
Coated bars or rods are specified unless the embedment depth is increased by 50%

Provide epoxy cartridges clearly and permanently marked with the manufacturer’s name, model number of epoxy cartridge system, manufacturing date, and lot number. For each carton of epoxy cartridges, provide the manufacturer’s recommended installation procedures, minimum cure time, and such warning or precautions concerning the contents as may be required by State or Federal Laws and Regulations.

Provide a certificate of compliance with each shipment of the epoxy cartridge system, regardless of which epoxy product is furnished, as provided in Section 106-1.05. Provide a certificate of compliance to the Engineer that the repair procedure using the epoxy cartridge system was completed in conformance with the manufacture's recommendations. 

712-2.19 LOW-VISCOSITY RESIN. Meet AASHTO M 235, Type IV, Grade 1, with the following revisions:

Amend Table 1 as follows: Replace "2.0[20]" with "0.105[1.05]" in the row labeled "Grade 1, max".

712-2.20 CONCRETE ANCHOR INSERTS. 
1. Coil Anchor Inserts. Use 1-inch diameter galvanized inserts with a minimum safe working load of 7,500 pounds.  Hot-dip galvanize anchors according to AASHTO M 111 or AASHTO M 232.

2. Threaded Anchor Inserts. Use 1-inch diameter galvanized ferrule inserts with a minimum safe working load of 6,500 pounds.
Remove Section 713 and replace with the following:
SECTION 713

STRUCTURAL TIMBER

713-.201 GENERAL REQUIREMENTS. Furnish structural timber manufactured according to the Voluntary Product Standard PS 20 as published by the United States Department of Commerce.

Use timber free of heart center or pith of the log.

713-2.02 SPECIES REQUIREMENTS. Furnish Douglas Fir-Larch as described in ASTM D 1165, unless otherwise noted. 

713-2.03 GRADE REQUIREMENTS. Furnish timber graded according to the West Coast Lumber Inspection Bureau (WCLIB) grading rules or the Western Wood Products Association (WWPA) grading rules. Meet the following minimum grade requirements, unless otherwise noted: 

Dimension Lumber
No. 2 (WCLIB & WWPA)

Beams and Stringers
No. 1 (WCLIB & WWPA)

Posts and Timbers
No. 1 (WCLIB & WWPA)

713-2.04 SURFACING AND SEASONING REQUIREMENTS. Furnish timber surfaced on four sides (S4S) when the wood moisture content is less than 19%, unless otherwise noted.

713-2.05 INSPECTION, GRADE STAMPING, AND CERTIFICATION. Furnish timber inspected by the West Coast Lumber Inspection Bureau (WCLIB), Western Wood Products Association (WWPA), or the Pacific Lumber Inspection Bureau (PLIB). Ensure timber delivered to the project bears the certified lumber grade stamp provided by the inspecting agency. Provide grading certificates issued by either the inspecting agency whose stamp is shown on the timber, or by the lumber mill supervised by the inspecting agency including the following:

1.
Name of the mill performing the grading

2.
The grading rules being used

3.
The name and certification of the person doing the grading

4.
Signature of a responsible representative of the mill

5.
Date the timber was graded

6.
Grade, dimension, and quantity of timber
Remove Section 715 and replace with the following:
SECTION 715

STEEL FOR PILES 

715-2.01 SCOPE. Steel used for Structural Steel Piling and Sheet Piling.

715-2.02 GENERAL REQUIREMENTS. Furnish steel piles of the dimensions, weights, cross-sections, and grades specified. Satisfy the impact test requirements of Subsection 716-2.02. Meet the following:

1.
Structural Steel HP Piling. Furnish "HP" shape piles meeting ASTM A 709, Grade 50T3. 

2.
Structural Steel Pipe Piling. Furnish pipe piles meeting one of the following:

a.
American Petroleum Institute (API) 5L X52 PSL2 fabricated by an API licensed fabricator

b.
ASTM A 709, Grade 50T3 fabricated according to API 2B by an API licensed fabricator
3.
Pile Tip Reinforcing. Use pile tip reinforcement conforming to the requirements of ASTM A 27 Grade 65-35 or ASTM A 148 Grade 90-60. Make each pile tip in one piece of cast steel. Weld tip reinforcing to the piles in conformance with the manufacturer's written directions.

4.
Structural Steel Sheet Piling. Furnish sheet piles meeting AASHTO M 202.

715-2.03 CERTIFICATION. Furnish 5 copies of a certified test report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:

1.
the project name and number;
2.
the manufacturer's name;
3.
the name of the product or assembly;
4.
a complete description of the material;
5.
country of origin;
6.
the lot, heat, or batch number that identifies the material;
7.
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 715-2.03.6;
8.
an affidavit, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

For pipe manufactured to API 5L, submit a certified test report according to API 5L SR15.1.

715-2.04 MARKING. Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying certified test report. 

Remove Section 716 and replace with the following:
SECTION 716

STRUCTURAL STEEL
716-2.01 SCOPE. Structural steel for highway bridges and other structural purposes.

716-2.02 GENERAL REQUIREMENTS. Meet the following:

1.
General requirements for delivery of rolled steel plates, 


shapes, sheet piling, and bars for structural use
ASTM A 6

2.
Structural Steel
ASTM A 709

3.
Filler Metal for Applicable Arc-Welding Electrodes
AWS Specifications

4.
Stud Shear Connectors
ASTM A 108



Gr. 1015, or 1020

5.
Raised Pattern Plate. Where raised pattern plate is shown on the Plans, use plates with a raised pattern surface meeting the following requirements:

a.
Use diagonal type pattern, with the intersecting diagonals at right angles to one another. Use the same material for the raised portions of the pattern as the base metal of the plate. The raised pattern must be an inherent part of the plate. The pattern must be continuous throughout the surface of the plate and the projections along any diagonal must be spaced alternately with the projections along the normal diagonals.

b.
Use plate with projections that are self-draining and self-cleaning and provide a skid-resistant surface from all angles of approach. The projections must have flat tops and be designed not to chip, crack, split, or buckle at their intersection with the base metal. 

6.
Impact Test Requirements. Use Structural Steel and Filler Metal for Applicable Arc-Welding Electrodes meeting the following requirements:

a.
For Structural Steel, meet the impact testing requirements and marking requirements of ASTM A 709 for the specified grade, type of component, and impact testing temperature zone.  If the grade is not specified, use Grade 36 steel.  If the type of component is not specified, use steel grades marked with suffix T.  If the impact testing temperature zone is not specified, use steel marked for Zone 3.

b.
For Filler Metal for Applicable Arc-Welding Electrodes, meet the minimum average energy values of the base metals to be joined when tested at or below the temperature corresponding to the specified impact testing temperature zone of the base metal.  Perform impact tests according to ASTM A 370.

716-2.03 FASTENERS. Meet the following:

1.
High Strength Bolts
AASHTO M 164

2.
Nuts
AASHTO M 291

3.
Hardened Steel Washers
AASHTO M 293

4.
Zinc Coated Load Indicating Washers
ASTM F 959 Type 325

716-2.04 Steel Grid Floors. Meet ASTM A 709, Grade 36. If the material is not galvanized, ensure the steel has a copper content of 0.2% minimum.

Unless painting of floors is specified in the Special Provisions, open type floors must be galvanized.

716-2.05 Machine Bolts. Meet ASTM A 307. 

716-2.06 STEEL PIPE. Meet ASTM A 53 Grade B.

716-2.07 GALVANIZING. Hot-dip galvanize structural steel shapes, plates, bars and their products according to AASHTO M 111. Galvanize tubes and piles on inside and outside surfaces.

Hot-dip galvanize steel poles, mast arms, pedestals, and posts, according to AASHTO M 111. Submerge each component in the galvanizing kettle in one dip. Use only the dry kettle method of fluxing for high tower poles.

Hot-dip galvanize all anchor bolts, nuts, washers, tie-rods, clamps, and other miscellaneous ferrous parts in conformance with AASHTO M 232. After galvanizing, ensure that the bolt threads accept galvanized standard nuts without requiring tools or causing removal of protective coatings.

Galvanize rigid metal conduit in conformance with AASHTO M 232. 

For Steel Bridge members, apply 10 mils zinc galvanizing by spray-metalizing process according to Steel Structures Painting Council's  coating system guide SSPC-CS 23.00. Prepare surfaces before galvanizing according to Steel Structures Painting Council's surface preparation guide SSPC-SP 5, White Metal Blast Cleaning.

Repair damaged coatings according to ASTM A 780 annex A1 or annex A3, except as described herein. Clean the damaged area according to SSPC-SP 2, Near-White Blast Cleaning for repairs meeting annex A1 and SSPC-SP 5, White Metal Blast Cleaning for repairs meeting annex A3. Extend the cleaned area 1/2 inch to 3/4 inch into the undamaged section of the coating. Keep the cleaned area dry and free of rust and soiling.  Within 24 hours of cleaning, coat the cleaned section with zinc to a thickness of not less than 10 mils. Taper the thickness of the repair coating to match the original coating thickness at the edges of the cleaned section. Where zinc coating is to be metallized, use zinc wire containing not less than 99.98 percent zinc.
716-2.08 CERTIFICATION. Furnish 5 copies of a Certified Test Report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:

1.
the project name and number
2.
the manufacturer's name
3.
the name of the product or assembly
4.
a complete description of the material
5.
country of origin
6.
the lot, heat, or batch number that identifies the material
7.
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 716-2.08.6
8.
an affidavit, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying Certified Test Report.
SECTION 719

STEEL, GRAY-IRON AND

MALLEABLE IRON CASTINGS
Standard Modification

719-2.02 GENERAL REQUIREMENTS.  In Gray-Iron Castings, delete text and replace with:

AASHTO M 306 and AASHTO M 105, Class 35B.
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Remove Section 720 and replace with the following:

SECTION 720

BEARINGS
720-2.01 ELASTOMERIC BEARING PADS. Elastomeric bearing pads include plain pads, consisting of elastomer only, and laminated pads with steel laminates.
1.
General. Meet AASHTO M 251, with the following revisions:

4.1 Properties of the Elastomer. Replace the first sentence with the following: Use elastomeric compound in the construction of the bearings containing only virgin natural polyisoprene (natural rubber) as the raw polymer. Do not use neoprene. Properties and requirements elsewhere in AASHTO M 251 pertaining solely to polychloroprene (neoprene) do not apply. 

Use elastomer compound classified as low temperature Grade 5 and meeting the requirements of paragraph 8.9. 

Add the following paragraph: 

5.5. Fabricate pads over 3/4 inch thick with alternating laminations of elastomer and metal or fabric reinforcements. The outside laminations must be metal or fabric with a minimum elastomer cover as shown on the Plans. 

2.
Certification. Furnish 5 copies of a Certified Test Report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:
a.
the project name and number

b.
the manufacturer's name

c.
the name of the product or assembly

d.
a complete description of the material

e.
country of origin

f.
the lot, heat, or batch number that identifies the material

g.
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 720-2.01.2.f

h.
an affidavit, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying Certified Test Report. 

720-2.02 EPOXY ADHESIVE FOR ELASTOMERIC BEARING PADS. Meet AASHTO M 235, Type IV, Grade 3.

720-2.03 POLYTETRAFLUOROETHYLENE (PTFE) BEARINGS. PTFE bearing assemblies consist of elastomeric bearing pads, polytetrafluoroethylene (PTFE) surfacing, and stainless steel and steel plates. 

1.
Materials. 

Elastomeric Bearing Pads
Subsection 720-2.01

Stainless Steel Plates
ASTM A 240, Type 304

Steel Plates
ASTM A 709, Grade 36

Use PTFE from virgin material (not reprocessed) meeting the requirements of ASTM D 4894 or D 4895, and Table 720-1. 

2.
Fabrication. Fabricate the PTFE sliding surface with lubricant dimples having a maximum diameter of 0.32 inch, a minimum depth of 0.08 inch and a maximum depth of one half of the PTFE sheet thickness. Distribute the dimples uniformly within the area ¼ inch from the edges of the PTFE sheet and occupying between 20 percent and 30 percent of the PTFE sheet area.

For welding of structural steel, conform to the requirements of Section 504. 

TABLE 720-1

POLYTETRAFLUOROETHYLENE (PTFE)

	Test
	Requirements

	Specific Gravity
	2.13 - 2.19

	Peak Melting Temperature
	623oF ((2oF)

	Tensile strength (Minimum)
	2800 psi

	Elongation (Minimum)
	200%


Bond the PTFE sheet in the recess of steel plate under controlled factory conditions. Use adhesive material that is an epoxy resin conforming to the requirements of Federal Specification MMM-A-134.

Uniformly roughen the contact surfaces of PTFE sheet and steel plate to be bonded to a minimum roughness height value of 250 micro inches. 

Factory treat the side of the PTFE sheet to be bonded by the sodium naphthalene or sodium ammonia process, after the contact surface is roughened. 

Fully bond the PTFE sheet in the recess. Ensure the PTFE surface is smooth and free from bubbles after completion of the bonding operation. PTFE sheets that are delaminated will be rejected.

Perimeter seal weld the stainless steel plate to the steel sole plate. Use stainless steel electrodes in accordance with the requirements of the electrode manufacturer. After the completion of the weld operation, ensure the stainless steel plate is smooth and free from waves.

Control the flatness of the bearing elements such that upon completion of the bearing assembly the PTFE/stainless steel sliding interface is in full bearing. 

Provide a mating surface of the stainless steel plate with the PTFE surfacing with a surface finish of less than 8 micro inches root-mean-square (rms), determined according to ANSI Standard B46.1. Do not exceed a first movement static coefficient of friction of 0.05 for the sliding element of the production bearings, when tested without the coating of silicone grease.

Fully vulcanize elastomeric bearing pads to the steel plates under factory controlled conditions. Provide a bond with a peel-strength of at least 30 pounds per inch as determined by AASHTO M 251, appendix X2.

Prepare and paint metal surfaces, except stainless steel surfaces, of bearings exposed to the atmosphere in the completed work. Prepare and paint the surfaces according to Section 504.

After installation of the bottom portion of the bearing assembly, apply a 1/16 inch thick coating of silicone grease to the entire PTFE surface and reassemble the bearing without damage to the mating sliding surfaces. Use silicone grease conforming to Military Specification: MIL-S-8660.

At your expense and without contract extension time return damaged bearings and bearings with scratched mating surfaces to the factory for replacement or resurfacing.

Prior to proof testing, permanent die stamp all individual components on 2 of 4 sides with markings consisting of bearing number and contract number. Provide each bearing with a unique bearing number and match marks on plate edges to insure correct assembly at the job site. 

3.
Testing. Proof test and evaluate full sized PTFE bearings for compression and coefficient of friction in the presence of the Engineer, unless otherwise directed. Perform proof tests on samples randomly selected by the Engineer from the production bearings to be used in the work. Perform proof tests at an approved independent laboratory. If proof tests are not performed at the specified load, perform additional physical tests in the presence of the Engineer, unless otherwise directed, to demonstrate that the requirements for proof testing at the specified load are satisfied. Give the Engineer at least 7 working days notice before beginning proof testing. 

Proof test one bearing per lot of production PTFE bearings. A lot is defined as 25 PTFE bearings or fraction thereof of the number of PTFE bearings shown on the Project Plans. 

Clean the bearing surfaces prior to testing. 

Proof test bearings after conditioning specimen for 12 hours at 75o (5oF. 

Perform the tests with the dead load as specified in the Contract for the bearing with the test load applied for 12 hours prior to friction measurement and the following: 

Arrange the tests to allow measurement of the static coefficient of friction on the first movement of the bearing. 

Measure the first movement static and dynamic coefficients of friction at a sliding speed not exceeding one inch per minute and do not exceed the specified coefficient of initial static friction. 

Subject the test bearings to a minimum of 100 movements of at least one inch of relative movement at a sliding speed not exceeding 12 inches per minute. After cycling, measure again the first movement static and dynamic coefficients of friction at a sliding speed not exceeding one inch per minute and do not exceed the specified coefficient of initial static friction. 

The proof tested bearings are to show no visible sign of: (1) bond failure of bearing surfaces, (2) separation or lift-off of plates from each other or from PTFE surfaces, (3) other defects. When a proof tested bearing fails to comply with the Contract Documents, test each bearing in that lot for acceptance. 

Proof test results are to be certified correct and signed by the testing laboratory personnel who conducted the test and interpreted the test results. Include the bearing numbers of the bearings tested on the proof test results. 

Test a minimum of one pad per lot for bond strength per AASHTO Test M 251. Test specimens are to show no indication of deterioration of elastomer or loss of bond between the elastomer and steel laminates. 

Protect all PTFE and stainless steel surfaces from contamination and weather damage.

4.
Certification. Furnish 5 copies of a Certified Test Report from the manufacturer or an independent testing laboratory containing a list of dimensional, chemical, metallurgical, electrical, physical, and other required test results of the specified material certifying that the product or assembly has passed all specified tests. Include the following:

a.
the project name and number

b.
the manufacturer's name

c.
the name of the product or assembly

d.
a complete description of the material

e.
country of origin

f.
the lot, heat, or batch number that identifies the material

g.
all required test results for the specified material from the same lot, heat, or batch defined in Subsection 720-2.03.4.f

h.
an affidavit, signed by a person having legal authority to act for the manufacturer or the independent testing laboratory, that the test results show that the product or assembly to be incorporated into the project has been sampled and tested and the samples have passed all specified tests.

Tag, stencil, stamp, or otherwise mark all materials or assemblies furnished under certification to the project with the lot number, heat number, batch number, or other appropriate identification, which can be readily recognized and legible, and is identical to the accompanying Certified Test Report. 

Remove Section 721 and replace with the following:
SECTION 721

PRESTRESSING STEEL AND FITTINGS 

721-2.01 SCOPE. Prestressing steel and fittings used in pre-tensioned and post-tensioned concrete construction.

721-2.02 PRESTRESSING STEEL. Meet the following:

Steel Strand
AASHTO M 203

Uncoated Stress-Relieved Steel Wire
AASHTO M 204. Do not use oil-tempered wires.

High Strength Steel Bars
AASHTO M 275

721-2.03 POST-TENSIONING SYSTEM. Use only post-tensioning systems that utilize tendons fully encapsulated in anchorages and ducts. Systems that transfer prestress force by bonding the prestress steel directly to concrete are not allowed. Use only post-tensioning systems that are approved by the Engineer and meet the following requirements:

1.
Anchorage and Distribution. Secure prestressing steel at the ends by means of approved permanent type anchoring assemblies.

Use anchorage devices for post-tensioning that hold the prestressing steel at a load producing a stress of not less than 95 percent of the guaranteed ultimate tensile strength (GUTS) of the prestressing steel, when tested in an unbonded state, without exceeding the anticipated set.

Distribute the load from the anchoring assemblies to the concrete by means of approved devices or bearing plates that will effectively distribute the load to the concrete. Construct the bearing plate and wedge plate from ferrous metal. For bending stresses in the bearing plates or assemblies induced by the pull of the prestressing steel, do not exceed the yield point of the material or cause visible distortion in the bearing plate when 95 percent of the GUTS of the tendons is applied as determined by the Engineer. Do not exceed 3500 psi directly underneath the bearing plate or assembly for the final unit compressive stress on the concrete.

Galvanize the body of the anchorage assembly in accordance with AASHTO M 111. Other components of the anchorage assembly including wedges, wedge plate and local zone reinforcement need not be galvanized.

Construct anchorage assemblies with grout vents suitable for post-grouting inspection access as approved by the Engineer. Equip all anchorages with a grout cap that is vented and bolted to the anchorage.

Recess the anchoring assemblies so that the ends of the prestressing steel and all parts of the anchoring assemblies will be at least 3 inches inside of the end surface of the members, unless shown otherwise on the plans. After post-tensioning all tendons, fill the recesses with concrete conforming to the provisions for the structure and then finished flush with the abutment end diaphragm.

2.
Strand Couplers. Do not use strand couplers.

3.
Enclosures for Post-tensioning. Use rigid ferrous metal duct enclosures for prestressing steel that are galvanized, mortar tight, and capable of withstanding concrete pressures without deforming. Use rigid ducts with smooth inner walls that can be curved to the proper configuration without crimping or flattening and have sufficient strength to maintain their correct alignment during placing of concrete. Do not use semi-rigid ducts. Fabricate ducts with either welded or interlocked seams.

Connect sections of rigid ducts using galvanized ferrous metal couplings that are mortar tight and do not result in angle changes at the joints. Do not use split metal couplings. Use waterproof tape to seal all connections to the duct. Connect ducts to anchoring assemblies using transition couplings that are galvanized ferrous metal or polyethylene, mortar tight, and of sufficient strength to prevent displacement of the ducts during concrete placement.

Use ducts for multi-strand tendons with a minimum diameter that provides an inside area at least 2.5 times the net area of the prestressing steel in the tendon. 

Do not use ducts with diameters that exceed 0.4 times the least gross concrete thickness at the duct location.

Use duct enclosures with vents for the injection of grout after post-tensioning.

4.
Grout Vents. Use vents with positive means for allowing the escapement of air, water, grout, and bleed water out of the vents, injecting grout through the vents, and sealing to prevent grout leakage from the vents. Use 3/4 inch minimum diameter standard pipe or suitable plastic pipe vents with positive shut-off designed to withstand the grouting pressure. Do not crimp or bend the vent pipe. Use metallic or plastic structural fasteners to connect the vent with the duct. Do not use plastic components that react with the concrete or enhance corrosion of the prestressing steel, or contain water-soluble chlorides. Make all vents mortar tight, taped as necessary. Make vents with sufficient length out of the concrete member to allow proper closing of the vents. Remove ends of vents at least 1 inch below the roadway surface after grouting has been completed.

Place vents at the following locations:

a.
At anchorages

b.
At the high points of the duct, when the vertical distance between the highest and lowest point is more than 20 inches

c.
At a location down flow from all high point vents where the duct is approximately one-half duct diameter lower than the crest, but not to exceed 3 feet downstream

d.
At the lowest point of the duct

e.
At major changes in the cross-section of the duct

f.
At other locations designated by the Engineer

5.
Grout Caps. Use grout caps that completely cover and seal all exposed ends of prestressing steel at the anchorage. Seal the cap with neoprene “O” ring seals and place a grout vent on the top of the cap. Use caps rated for a minimum pressure of 150 psi.

721-2.04 CERTIFICATION. 

1.
Prestressing Steel. Submit five copies of a certified test report covering chemical and physical tests conducted on all prestressing steel to the Department for the material in each shipment.

2.
Post-Tensioning Systems. Submit certified test reports to the Engineer that shows the post-tensioning system meets all the requirements specified herein. Submit the certified test reports with the shop drawing submittal. If any component of the post-tensioning system is modified or replaced, the entire system must be retested and resubmitted to the Engineer for approval. 

Ensure that all components of a system are stamped with the supplier’s name, trademark model number and size corresponding to catalog designation. 

Submit certification stating the manufacturer's minimum guaranteed ultimate tensile strength of all prestressing steel used for this project.

Assign an individual lot number for each manufactured reel of prestressing steel to be shipped to the site. Tag each reel in such a manner that each lot can be accurately identified at the site. All unidentified prestressing steel received at the site will be rejected.

Assign and tag each lot of anchorage assemblies to be installed at the site. Tag each anchorage assembly in such a manner it can be accurately identified at the site. All unidentified anchorage assemblies received at the site will be rejected.
SECTION 724

SEED

Special Provisions

607-2.01 MATERIALS.  Delete Table 724-1 and replace with the following:

TABLE 724-1

SEED REQUIREMENTS
	Species
	Sproutable Seed, %, Min.

	Arctared Red Fescue
	78

	Egan American Sloughgrass
	67

	Norcoast Bering Hairgrass
	71

	Nortran Tufted Hairgrass
	71

	Wainwright Slender Wheatgrass
	88

	Alyeska Polargrass
	71

	Bluejoint
	71

	Tilesy Sagebrush
	71

	Tundra Glaucous Bluegrass
	76

	Gruening Alpine Bluegrass
	72

	Nugget Kentucky Bluegrass
	76

	Beach Wildrye
	70

	Annual Ryegrass
	76

	Perennial Ryegrass
	76


*Sproutable Seed is the mathematical product of Germination and Purity.
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Add the following: 
TABLE 724-2

SEED MIX A
	Component
	Ingredients
	Application Rate

(per MSF)

	Seed
	Slender Wheatgrass (Wainwright)

Red Fescue (Arctared)

Annual Ryegrass (Lolium)


	
0.50 lbs.


0.40 lbs.


0.10 lbs.

Total = 1.00 lbs

	Soil Stabilizer
	
	

	
Slope ≤ 3:1
	Mulch
	
46 lbs.

	
Slope >3:1 
	Mulch with tackifier
	
45-58 lbs.

	Fertilizer
	20-20-10
	12.0 lbs.


Apply seed, mulch, and fertilizer as follows.  Apply seed and mulch in one application if using the hydraulic method.  Apply fertilizer with the hydraulic method. Do not remove the required tags from the seed bags.

Upon the Engineer’s approval, Nortran Tufted Hairgrass may be used as a substitute for Slender Wheatgrass (Wainwright) if Slender Wheatgrass (Wainwright) is commercially unavailable.  If this substitution is made, apply at the same application rate.

Add the following: 
TABLE 724-3

SEED MIX B
	Component
	Ingredients
	Application Rate

(per MSF)

	Seed
	‘Egan’ American Sloughgrass

Slender Wheatgrass (Wainwright)

Red Fescue (Boreal)

‘Kenai’ polargrass

Polemonium pulcherrimum (Jacob’s Ladder, Beautiful

Annual Ryegrass (Lolium)
	0.50 lbs.

0.50 lbs.

0.40 lbs.

0.50 lbs.

0.05 lbs.

0.05 lbs.


Total = 2.00 lbs

	Soil Stabilizer
	
	

	
	
	

	
Slope >3:1 
	Mulch with tackifier
	
45-58 lbs.

	Fertilizer
	20-20-10
	12.0 lbs.


Do not remove the required tags from the seed bags.

Apply seed, mulch, tackifier and fertilizer within same day as application of compost.  Apply seed and mulch in one application if using the hydraulic method.  Apply fertilizer with the hydraulic method. 

Application of compost, seed, mulch, tackifier and fertilizer shall not be applied below OHW.

Upon the Engineer’s approval, Nortran Tufted Hairgrass may be used as a substitute for Slender Wheatgrass (Wainwright) if Slender Wheatgrass (Wainwright) is commercially unavailable.  If this substitution is made, apply at the same application rate.

SECTION 727
SOIL STABILIZATION MATERIAL

Special Provisions
Add the following:
727-3.01 COMPOST
1. Compost
Compost products shall be the result of the biological degradation and transformation of plant-derived materials under controlled conditions designed to promote aerobic decomposition.  Compost shall be stable with regard to oxygen consumption and carbon dioxide generation.  Compost shall be mature with regard to its suitability for serving as a soil amendment or an erosion control BMP as defined below.  The compost shall have a moisture content that has no visible free water or dust produced when handling the material.
Compost products shall meet the following physical criteria:
a. Compost material shall be tested in accordance with U.S. Composting Council Testing Methods for the Examination of Compost and Composting (TMECC) 02.02-B, “Sample Sieving for Aggregate Size Classification.”

Fine Compost shall meet the following:

	
	Min.
	Max.

	Percent passing 2”
	100%
	

	Percent passing 1”
	95%
	100%

	Percent passing 5/8”
	90%
	100%

	Percent passing 1/4”
	75%
	100%

	Maximum particle length of 6 inches
	
	



Coarse Compost shall meet the following:

	
	Min.
	Max.

	Percent passing 3”
	100%
	

	Percent passing 1”
	95%
	100%

	Percent passing 5/8”
	70%
	100%

	Percent passing 1/4”
	40%
	60%

	Maximum particle length of 6 inches
	
	


b. The pH shall be between 6.0 and 8.5 when tested in accordance with U.S. Composting Council TMECC 04.11-A, “1:5 Slurry pH.”

c. Manufactured inert material (plastic, concrete, ceramics, metal, etc.) shall be less than 1.0 percent by weight as determined by U.S. Composting Council TMECC 03.08-A “Classification of Inerts by Sieve Size.”

d. Minimum organic matter shall be 40 percent by dry weight basis as determined by U.S. Composting Council TMECC 05.07A “Loss-On-Ignition Organic Matter Method (LOI).”

e. Soluble salt contents shall be less than 4.0 mmhos/cm when tested in accordance with U.S. Composting Council TMECC 04.10 “Electrical Conductivity.”

f. Maturity shall be greater than 80 percent in accordance with U.S. Composting Council TMECC 05.05-A, “Germination and Root Elongation.”

g. Stability shall be 7-mg CO2-C/g OM/day or below in accordance with U.S. Composting Council TMECC 05.08-B “Carbon Dioxide Evolution Rate.”

h. The compost product must originate a minimum of 65 percent by volume from recycled plant waste as defined in WAC 173-350 as “Type I Feedstocks.” A maximum of 35 percent by volume of “Type 2 Feedstocks, “ source-separated food waste, and/or biosolids may be substituted for recycled plant waste.  The manufacturer shall provide a list of feedstock sources by percentage in the final compost product.

i. The Engineer may also evaluate compost for maturity using U.S. Composting Council TMECC 05.08-E “Solvita Maturity Index.” Fine Compost shall score a number 6 or above on the “Solvita Compost Maturity Test. Coarse Compost shall score a 5 or above on the “Solvita Compost Maturity Test.

2. Compost Approval

The Contractor shall either select a compost manufacturer from the Qualified Products List, or submit the following information to the Engineer for approval:

a. A Request for Approval of Material Source.

b. A copy of the Solid Waste Handling Permit issued to the manufacturer by the Jurisdictional Health Department as per WAC 173-350 (Minimum Functional Standards for Solid Waste Handling).

c. The manufacturer shall verify in writing and provide lab analyses that the material complies with the processes, testing, and standards specified in WAC 173-350 and these Specifications. An independent Seal of Testing Assurance (STA) Program certified laboratory shall perform the analysis.

d. A copy of the manufacturer’s Seal of Testing Assurance STA certification as issued by the U.S. Composting Council.

3. 
Compost Acceptance
Seven days prior to initial application of any compost, the Contractor shall submit a compost sample, an STA test report dated within 90-calendar days, and list of feedstocks by volume for each compost type to the Engineer for review.
The Contractor shall use only compost that has been tested within 90-calendar days of application and meets the requirements.  Compost not conforming to the above requirements or taken from a source other than those tested and accepted shall be immediately removed from the project and replaced at no cost to the Contracting Agency.

SECTION 730

SIGN MATERIALS
Standard Modification

Delete Subsection 730-2.01 SHEET ALUMINUM and replace with the following:

730-2.01 SHEET ALUMINUM.  Use alloy 6061-T6, 5052-H36, 5052-H38, or recycled aluminum meeting alloy 3105, as specified in ASTM B 209.  Meet the thickness of aluminum sheet designated on the Plans.  Verify alloy and temper designation by mill certification.

Before January 1, 2011, treat the aluminum base metal sheets with chromate conversion coating for aluminum to meet ASTM B449, Class 2.

After January 1, 2011, treat the aluminum base metal sheets with a rinsed non-hexavalent chromium conversion coating for aluminum and aluminum alloys that meets ASTM B 921, class one.  Handle the cleaned and coated base metal only by a mechanical device or by operators wearing clean cotton or rubber gloves.  After cleaning and coating operations, protect the panels at all times from contact or exposure to greases, oils, dust, or other contaminants.

Make each sign panel a continuous sheet for all lengths 72 inches or less in the horizontal direction.  Use no more than one vertical splice for signs up to 144 inches in length and 48 inches or less in height.

Meet the panel dimensions specified with a tolerance of 1/16 inch.  Furnish metal panels that are cut to size and shape and free of buckles, warp, dents, cockles, burrs, and any other defects resulting from fabrication.  Complete all possible fabrication, including shearing, cutting, and punching of holes prior to the base metal preparation.
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Special Provision

730-2.04 SIGN POSTS.
Add No. 7:

7.
Structural Tubing and W-Shape Beams.

a.
Structural tubing shall conform to ASTM A500, Grade B, or ASTM A501.  The tubing shall be square and of the dimensions called for in the Plans with 0.2 inch thick walls.  0.4 inch diameter holes shall be drilled as required to permit mounting of the sign.

b.
W-shape beams shall conform to ASTM A36.

c.
Structural tubing and W-shape beams shall be hot dip galvanized according to 1.b. of this subsection.  Damaged and abraded tubes and beams shall be repaired according to 1.c. of this subsection.
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SECTION 740

LIGHTING MATERIALS
Special Provisions
Replace Subsection 740-2.02 with the following:
740-2.02 LIGHTING POLES.
1. Design.  Design and fabricate highway lighting structures to conform to the 1994 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires and Traffic Signals with interim revisions and the highway lighting sheets in the Plans.  Use a wind speed of 100 mph with a gust factor of 1.3.  Design each electrolier to support a sign with an area of 16 square feet with its centroid located 14 ft above the pole base.
A registered professional engineer shall design the structures and provide stamped shop drawings and calculations.  Submit the stamped drawings and calculations for each pole to the Engineer for approval.  Design for the complete-in-place structure including the supported hardware.
a.
In the stamped calculations, indicate the edition of Standard Specifications to which the poles are being designed and provide the input data used to design each pole and mast arm, including:  design wind speed, cross section shape, yield strengths of the component materials, dimensions of the pole components, and a summary of the loads used.
b.
On the stamped shop drawings, provide design wind speed and the details for building the poles and mast arms, including:  materials specifications, slip fit joint dimensions, pole component dimensions, welds that will be made, and the welding inspection that will be done.
Submit the mill certifications for the steel items (piles, plates, bolts, and other related items) to the Engineer for approval.
2.
Fabrication.  Fabricate lighting structures from tapered steel tubes with a round or 16 sided cross section.  Orient handholes located near the base of poles to face downstream of traffic flow.
Provide lighting poles and mast arms in lengths evenly divisible by 5 feet.
Furnish poles and mast arms up to 20 feet long in one piece.  

Fabricate tubes with walls up to 1/2 inch thick from the prequalified base metals listed in AWS D1.1.  Fabricate elements greater than 1/2 inch thick from steel that conforms to AASHTO M270 and meets the Fracture Critical Impact Test requirements for Zone 3.  The Department will not accept structures that use laminated steel elements.
Fabricate the cross section of each tube from no more than 2 pieces of steel.  When using 2 pieces, place the longitudinal welded seams directly opposite one another.  Place the welded seams on adjacent sections to form continuous straight seams from the base to the top of the pole.
When tenons are needed to install luminaires, make them from two inch nominal schedule 40 pipe that conform to ASTM A 53 Grade B.
The Department does not allow holes made for lifting purposes in the ends of tubular segments, except in the free ends of luminaire mast arms.  To add lift points, weld them to the tube opposite the longitudinal seam weld on the outside of female segments and on the inside of male segments.  Before shipment, remove lift points added to the outside of the tubes, grind the area smooth with the base metal, and hot stick repair the finish according to Subsection 660-3.01.8.a.  Lift points added to the inside of tubes in place may be left in place.
Hot-dip galvanize lighting structures to meet AASHTO M 111 and these specifications. Galvanizing kettles will be large enough to completely submerge each element, the mast arm, and the pole.  Submerge the complete/whole element in the galvanizing process.  An element galvanized in sections will not be accepted. Galvanize bolts and fasteners to meet AASHTO M 232.
After the poles and mast arms are galvanized, remove all excess zinc from all drip lines and points and the surfaces of all tube ends that form slip type joints to provide a smooth finish.
The Department will reject poles and mast arms that are:

(1).
Not fabricated according to these specifications or the approved shop drawings,

(2)
Bowed with sweeps exceeding 3/4 inch throughout the length of the pole, mast arm, or segment, if furnishing a 2 piece pole or mast arm,

(3)
Out of round. Sections are out of round when the diameters of round members or the dimension across the flats of multisided members exceed 2 percent of the dimension specified on the shop drawings.
Fabricate pile cap adapters from Grade X42 steel line pipe that conforms to API 5L and from steel plate that conforms to ASTM A 709 Grade 50. Attach the anchor plate to the pile section with a complete joint penetration (CJP) weld. Fabricate the anchor plate to match the base plate of the lighting standard.

3.
Welding. Perform welding to conform to Subsection 504-3.01.8. Welding and the 2001 Edition of AASHTO Standard Specifications for Structural Supports for Highway Signs, Luminaires, and Traffic Signals with interim revisions, the Central Region Traffic Signal Details, and the following:
a.
Make welds continuous. Grind exposed welds flush with the base metal at slip fit joints for the length of the slip fit joint plus one-half the diameter of the female section.

b.
On steels 5/16 of an inch thick and thicker, inspect 100 Percent of CJP welds by either radiography (RT) or ultrasound (UT).
c.
Inspect a random 25 percent of PJP and fillet welds by magnetic particle (MT). If a defect is found, inspect 100% of the PJP and fillet welds made to fill the order. In steels less than 1/8 inch thick, complete the tests according to AWS D1.1.
d.
Only visually inspect welds made on luminaire mast arms.
4.
Anchor Rods & Bolts. Furnish 2 inch diameter (nominal) anchor rods for signal poles that meet ASTM F1554 Grade 105, are 96 inch minimum length and conform to Supplemental Requirements; S2, Permanent Manufacturer’s Identification, S3, Permanent Grade Identification and S-5 Charpy Impact Requirements. Hot dip galvanize according to AASHTO M232. Use nuts that conform to AASHTO Specification M292 of the grade, surface finish, and style for 2-inch diameter anchor rods. Washers shall conform to AASHTO M293.
5.
Miscellaneous. Finish the edges of poles and mast arms to conform to the following requirements. Before hot dip galvanizing, neatly round the following features to the radius specified.
a.
On holes through which electrical conductors pass, provide a 1/16 inch radius on both the entrance and exit edges,
b.
On pole base plates, provide a 1/8 inch radius on edges along which plate thickness is measured and a smooth finish on all other exposed edges,
c.
On the ends of tubes that form slip type joints, complete the following tasks on the two surfaces that contact one another. First, provide 1/16 inch radii on the inside and outside edges of the female and male segments, respectively. Then for the length of the joint plus one-half the diameter of the female section grind down welds until they feature a radius concentric with the mating surface and remove material protruding from the two surfaces.
Provide caps to cover the free ends of poles and mast arms. 
Identify critical information for poles and arms with visible permanent aluminum tags that contain the information shown in Table 740-1. The measurements shown are for illustration purposes only. Use tags large enough to include required information using 1/4 inch high text, 3/8 inch of space between successive lines of text, and at least 3/8 inch of space between the edges of the tag and the text. Secure the tags with two 1/8 inch blind rivets at the base of poles and the underside of mast arms. If furnishing a two-piece signal mast arm with slip type joint, mark both pieces with the same message. Provide the holes for the blind rivets before galvanizing.
TABLE 740-1

POLE MARKINGS

Note:

Italic type indicates additional Tag Markings if poles have 2 luminaire or 2 signal mast arms.

	POLES

(Including Mast Arms )
	MEASUREMENTS
	TAG MARKINGS

	
	
	

	Light Poles
	
	

	a)
Luminaire mast arm length
	15 ft./15 ft.
	LMA 15/LMA 15

	b)
Pole height
	37 ft.
	PH 37

	Luminaire Mast Arm
	
	

	a)
Mast arm length
	18 ft.
	LMA 18

	b)
Pole number (if unique arm design)
	
	P 4


740-2.05 CONDUCTORS. Replace Table 740-2 with the following:
TABLE 740-2

CONDUCTOR TERMINATION TABLE
	CONDUCTORS

PER CABLE
	CIRCUIT
	WIRE COLOR
	AWG. NO.
	BAND LEGEND

	5
	Photo Electric Control
	Black
	14
	PEC

	
	Load to Contactor
	Red
	
	

	
	Neutral
	White
	
	

	
	Spare
	Orange
	
	

	
	Spare
	Green
	
	


TABLE 740-2

CONDUCTOR TERMINATION TABLE 

(Continued)

	CONDUCTORS

PER CABLE
	CIRCUIT
	WIRE COLOR
	AWG

NO.
	BAND

LEGEND

	3
	Highway Luminaire
	Black
	8 or 6
	Circuit No.

	
	Highway Luminaire
	Red
	
	Circuit No.

	
	Highway Luminaire Spare
	White
	
	

	3
	Service to Controller
	Black
	6 or 4
	"SIG"

	
	Neutral
	White
	
	No Band

	
	Spare
	Red
	
	No Band


Replace No. 5. with the following:
5.
Detector Loops.  Use No. 14 AWG conductors for detector inductive loops that meet IMSA Specification 51-3, Type RHW/USE, or IMSA Specification 51-5, when called for on the Plans or specified in the Special Provisions.
Replace "6 twisted pairs" in the second sentence of the 4th subparagraph of No. 6. with the following:
"7 twisted pairs"
 Replace Subsection 740-2.06 with the following:
740-2.06 ELECTRICAL CONDUIT AND FITTINGS. Unless specified otherwise, use rigid metal conduit and fittings for raceways. Furnish galvanized rigid type conduit and elbows conforming to UL Standard 6 and are manufactured of mild steel according to ANSI C80.1. Furnish third party certified fittings designed for rigid metal conduit.
When polyethylene conduits are specified in the Plans, use a smooth wall, schedule 40, high-density polyethylene (HDPE) pipe that conforms to UL Standard 651 B and NEMA TC-7-2000.
Furnish insulated throat grounding bushings made of malleable iron or steel with a mechanically galvanized or zinc plated finish. Grounding lugs shall either be an integral part of the bushing or consist of an attached tin plated copper saddle. Grounding lugs shall feature a stainless steel screw, the centerline of which falls within 20 degrees of conduit centerline. The bushings furnished shall also feature a stainless steel or brass mounting screw that locks the bushing onto the conduit end.
Furnish conduit outlet bodies and their covers with a hot dip galvanized finish and stainless steel screws. For loop detectors, furnish Type X bodies and, for photoelectric control installation, furnish Types C and LB conduit bodies.
When Myers hubs are specified, furnish rain tight, grounding type hubs made of malleable iron with a hot dip or mechanically galvanized finish.
At expansion joints, provide watertight expansion fittings capable of the following movements without damaging the conduits attached to it or the conductors that pass through it. The movements include axial expansion or contraction to 3/4 inch, angular misalignments in any direction to 30 degrees, and parallel misalignment of the conduits to 3/4 inch. The fittings shall also include a braided copper bonding jumper equal to an 8 AWG conductor, bushings to prevent scraping the conductors, and a smooth inner sleeve that maintains a constant diameter regardless of conduit alignment.
Replace Subsection 740-2.18 with the following:  
740-2.18 ROADWAY LUMINAIRES. Furnish luminaires that conform to the following specifications and provide the light distributions specified. When luminaire performance criteria are specified, luminaires shall also:
(
Meet or exceed the minimum initial light levels indicated. 
(
Provide light distribution uniformity ratios and veiling luminance ratios equal to or less than the maximums indicated.
When luminaire performance criteria are specified, submit the following information for each luminaire type and light distribution type specified:  luminaire specifications, the lumen output of the lamps that will be furnished, and current electronic photometric data to the Engineer for approval. Furnish the photometric data in Illuminating Engineering Society (I.E.S.) format. The Engineer will use software that calculates light levels and uniformity ratios according to the American National Standard Practice for Roadway Lighting, A.N.S.I./I.E.S. RP-8 to verify each luminaire provides the light levels, uniformities, and veiling luminance ratios specified. 
When cut off distributions are specified, furnish luminaires with flat glass lenses and a full cutoff light distribution as defined in the American National Standard Practice for Roadway Lighting, A.N.S.I./I.E.S. RP-8, dated 2000.
Furnish each luminaire with a high-pressure sodium lamp of the wattage specified and matching ballast with an input voltage equal to circuit voltage. Furnish lamps that feature a rated life of 24,000 hours based on 10 hours per start and ballasts that conform to Subsection 740-2.21.  
1.
Luminaries General
Install luminaires that feature: 
a.
Corrosion resistant enclosures with gray paint finish and space for the ballast.

b.
Third party certification for use in wet locations.

c.
Glass lenses, unless polycarbonate resin refractors are specified. 
d.
Terminal blocks for attaching the illumination tap conductors.

e.
Aluminum reflectors with an ALZAK or ALGLAS finish.
f.
Optical components free of substances that affect photometric performance, paint.

g.
Housings cast with no provision for a photoelectric control receptacle.

h.
Airtight reflector and lens units that breathe through activated charcoal filters and include elastomer gaskets to seal the gap between the two components. Gasket material must withstand the temperatures involved and be securely held in place.

i.
Plug in starting aids in fixtures with lamps through 400 watts. 
2.
Luminaries – Cobrahead and Offset

Each cobrahead or offset luminaire shall also include:

a.
An easily removed hinged door used exclusively for mounting the ballast.  

b.
A second door that frames the lens, hinges on the house side, and fastens on the street side with an automatic type latch.  

c.
A four bolt mounting brackets that fit 2-inch nominal diameter standard pipe and feature a center pivot for leveling the luminaire.
Offset luminaires shall also include knuckle style pole top adapters that are sized to fit 2 inch nominal diameter standard pipe and feature a wire way meeting NEC requirements for installing three size 10 AWG conductors between the pole and the terminal block located in the luminaire.
3.
LED Luminaire
LED Luminaires shall be UL listed for wet locations and enclosure classified IP66 per IEC 529. The fixture shall be resistant to corrosion, ultraviolet degradation, and abrasion. Nickel-chrome plated wire guard shall be used for providing anti-fouling protection from leaf/debris and animals nesting to assure cool LED operation.
The luminaire shall have five years warranty on the LED’s and the driver. Average delivered lumens over 50,000 hours should be a minimum of 85% of initial delivered lumens.
The LEDs shall operate over the temperature range of -40°F to +165°F. The LEDs shall be wired in series parallel strings. The failure of many one LED, and its associated string of LEDs, shall not cause the loss of more than 20% of the light output of the complete LED module.
4.
Lenses
When polycarbonate resin lenses are specified, the fabricator shall furnish certified lenses conforming to the following criteria:
a.
The lenses are molded in a single piece from virgin polycarbonate resin.  

b.
The lenses are free from cracks, blisters, burns, and flow lines, and furnished with the natural molded surface. 

c.
The lenses are of uniform density throughout and free from air, gas, or moisture pockets, and uncured areas. 

d.
The lenses are transparent with a clear bluish tint, produced from ultraviolet stabilized resin to reduce the effects of ultraviolet radiation on their color properties. 

e.
The resins used meet the requirements for the self extinguishing classification of ASTM D 635 and feature a minimum impact strength, Izod notched of 12 foot pounds per inch when tested according to ASTM D 256, Method A, using a 1/8 inch by 1/2 inch bar molded according to ASTM recommended practice.
Delete Subsection 740-2.20, Illumination Control, in its entirety.
Replace No. 5. with the following:
5.
Detector Loops. Use No. 14 AWG conductors for detector inductive loops that meet IMSA Specification 51-3, Type RHW/USE, or IMSA Specification 51-5, when called for on the Plans or specified in the Special Provisions.

Special Provisions

Add the following Section:

SECTION 744

EROSION, SEDIMENT, AND POLLUTION CONTROL - MATERIAL

744-2.01 MATERIAL.

Sediment Filter Roll:  (commonly called Compost filled cylindrical fabric/netting roll)

a.
Comprised of UV-degradable plastic netting or 100 percent biodegradable material.

b.
Filled with composted material per SECTION 619(3).

c.
Staking if necessary shall be made of 100 percent biodegradable materials or permanent rip rap.

Provide the Engineer certification stating the name of the manufacturer, product name, style number, chemical composition of the compost, fabric/netting, and certification of the weed-free status from the manufacturer. Furnish a sample to the Engineer seven days before the scheduled installation.

Manufactured Inlet Protection System:
a.
Manufacturers:


Ultra Tech International – Ultra-DrainGuard


Bowhead Environmental and Safety - StreamGuard Exert II Sediment Insert


Enpac - Catch Basin Insert, Oil and Sediment or

b.
Approved equal.

Sand Bag Inlet Sediment Trap:

a.
Sandbag sack fabric shall be a nonwoven, needle punched design meeting the following requirements:

Grab Tensile Strength
ASTM D 4632
200 pounds (min.)

Grab Elongation
ASTM D 4632
15 – 70%

Mullen Burst Strength
ASTM D 3786
400 psi. (min.)

Trapezoidal Tear Strength
ASTM D 4533
95 lbs. (min.)

Apparent Opening Size
ASTM D 4751
No. 30 U.S. STD sieve (max)

Permittivity
ASTM D 4491
0.01 sec-1 (min.)

Ultraviolet Light Stability,

Retained Strength
ASTM D 4355
90%

Puncture Strength
ASTM D 4833
120 lbs. (min.)

These requirements are for Minimum Average Roll Values (MARV) verified in accordance with ASTM D 4759.

b.
Seam Thread:

Similar durability to the sandbag sack fabric.

c.
Sandbag Fill Material:

Select Material
Type B
703-2.07.

d.
Cinch Ties:  Plastic ties or equivalent tie recommended by the sandbag manufacturer.
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Project Name:  Seward Highway Dowling to Tudor

Project No.:  NH-0A3-1(43)/50816
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