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LOUISIANA

DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

SUPPLEMENTAL SPECIFICATIONS

The 2006 Louisiana Standard Specifications for Roads and Bridges and supplemental specifications thereto are amended as follows.

PART I – GENERAL PROVISIONS

SECTION 101 – GENERAL INFORMATION, DEFINITIONS, AND TERMS:
Subsection 101.03 – Definitions (07/07), Pages 3 – 13.
Delete the definition for “Proposal/Bid Guaranty” and substitute the following.

Proposal / Bid Guaranty.  The required security furnished with a bid.  The only form of security acceptable is a Bid Bond.
SECTION 102 – BIDDING REQUIREMENTS:

Subsection 102.09 – Proposal / Bid Guaranty (07/07), Page 19.

Delete the contents of this subsection and substitute the following.

PROPOSAL/BID GUARANTY.  Each bid shall be accompanied by a proposal/bid guaranty in an amount not less than five percent of the total bid amount when the bidder’s total bid amount as calculated by the Department in accordance with Subsection 103.01 is greater than $50,000.  No proposal/bid guaranty is required for projects when the bidder’s total bid amount as calculated by the Department is $50,000 or less.  The official total bid amount for projects that include alternates is the total of the bidder's base bid and all alternates bid on and accepted by the Department.  The proposal/bid guaranty submitted by the bidder shall be a bid bond made payable to the contracting agency as specified on the bid bond form provided in the construction proposal.  No other form of security will be accepted.

The bid bond shall be on the "Bid Bond" form provided in the construction proposal, on a form that is materially the same in all respects to the "Bid Bond" form provided, or on an electronic form that has received Department approval prior to submission.  The bid bond shall be filled in completely, shall be signed by an authorized officer, owner or partner of the bidding entity, or each entity representing a joint venture; shall be signed by the surety's agent or attorney-in-fact; and shall be accompanied by a notarized document granting general power of attorney to the surety's signer.  The bid bond shall not contain any provisions that limit the face amount of the bond.

The bid bond will be written by a surety or insurance company that is in good standing and currently licensed to write surety bonds in the State of Louisiana by the Louisiana Department of Insurance and also conform to the requirements of LSA-R.S. 48:253.

All signatures required on the bid bond may be original, mechanical reproductions, facsimiles or electronic.  Electronic bonds issued in conjunction with electronic bids must have written Departmental approval prior to use.  The Department will make a listing of approved electronic sureties providers on the Bidx.com site.
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SECTION 107 – LEGAL RELATIONS AND RESPONSIBILITY TO PUBLIC:
Subsection 107.05 – Federal Aid Participation (04/08), Pages 57 and 58.

Delete the second paragraph.

SECTION 108 – PROSECUTION AND PROGRESS:

Subsection 108.04 – Prosecution of Work (03/05) Pages 74 and 75.

Add the following sentence to the third paragraph of Heading (b):
Should the surety or the Department take over prosecution of the work, the contractor shall remain disqualified for a period of one year from the completion of the project, unless debarment proceedings are instituted.

When the Department of Transportation and Development is not the contracting agency on the project, the second paragraph under Heading (c) is deleted.

PART II – EARTHWORK

SECTION 202 – REMOVING OR RELOCATING STRUCTURES AND OBSTRUCTIONS:
Subsection 202.06 – Plugging or Relocating Existing Water Wells (03/04), Page 105.
Delete the first sentence and substitute the following:
All abandoned wells shall be plugged and sealed at the locations shown on the plans, or as directed by the engineer, in accordance with the “Water Well Rules, Regulations, and Standards, State of Louisiana.”  This document is available at the Department of Transportation and Development, Water Resources Section, P. O. Box 94245, Baton Rouge, Louisiana 70804-9245.  The Water Resource Section’s telephone number is (225) 274-4172.
PART III – BASE COURSES

SECTION 302 – CLASS II BASE COURSE:

Subsection 302.01 – Description (12/08), Page 150.

Add the following to the third paragraph:

(6) Blended Calcium Sulfate

Subsection 302.02 – Materials (12/08), Pages 150 and 151.

Add the following to the first paragraph:
Blended Calcium Sulfate 


1003.01 & 1003.03 (e)

Subsection 302.04 – General Construction Requirements (12/08), Page 152.

Add the following:

Blended calcium sulfate will be allowed in areas of new alignment, fill areas, and cut areas less than one foot.

In cut areas greater than one foot (300 mm), an additional one foot (300 mm) of undercut will be required prior to placement of BCS.  The additional undercut area shall be replaced with non-plastic sand embankment and encapsulated with a Class D geotextile fabric.  The additional 
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non-plastic material, geotextile fabric, and undercut shall be at no additional cost to the Department.

Blended calcium sulfate will not be allowed in areas needed to facilitate traffic control or when a soil cement base course is specified in the plans.  Blended calcium sulfate shall not be placed within 10 feet (3.0 m) of metal drainage structures. The contractor will be allowed to substitute any untreated Class II base course material listed in Subsection 302.01.  Flowable fill under Section 710, or other approved backfill material in Section 701 shall be used to backfill the drainage structure.

Subsection 302.05 – Mixing (08/06) (12/08), Pages 152 and 153.

Delete the first sentence of Subheading (b)(1), In-Place Mixing, and substitute the following.

In-place mixing shall conform to Heading (a)(1) except that the percentage of Type I portland cement required will be 6 percent by volume.
Add Heading (d) as follows:

(d) Blended Calcium Sulfate:  Calcium sulfate shall be blended with an approved aggregate or lime prior to placement.  The blended calcium sulfate material shall be uniformly mixed and sampled from dedicated stockpiles.  Gradation sampling in accordance with Subsection 1003.03 shall be taken from the dedicated stockpiles at the point of material origin.
Subsection 302.06 – Transporting and Placing on Subgrade (12/08), Page154.
Add the following:

Water shall be added or other suitable means taken to prevent dust during the transporting and placing of dry blended calcium sulfate.

Subsection 302.07 - Compacting and Finishing (12/08), Pages 154 and 155.
Add Heading (e) as follows:

(e) Blended Calcium Sulfate:  Blended calcium sulfate shall be placed and spread on the subgrade and compacted to produce layers not exceeding 12 inches (300 mm) compacted thickness.  During placement the material shall be thoroughly wetted by application of water to maintain 2 to 4 percent above optimum moisture.  After application of water, allow the moisture to reach equilibrium in the base before applying rolling techniques.  Rolling of BCS is required to the edge of the embankment or subgrade.  Each layer shall be compacted to at least 95 percent of maximum dry density or compacted by an approved established rolling pattern determined by the project engineer before the next layer is placed.  Optimum moisture and maximum density shall be determined in accordance with DOTD TR 418 Method G modified to include a maximum drying temperature of 140°F (60°C).
Add Heading (f) as follows:
(f) Proof Rolling:  Proof rolling shall be done by a load of 25 tons (25 Mg) in a 12 to 14 cubic yard (9 to 10.5 cubic meters) tandem dump truck with ten wheels or approved loaded truck 
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determined by the project engineer.  Proof rolling shall be a minimum of 5 passes in each direction at the same locations and at a maximum vehicle speed of 3 mph (4.8 km/h).

All BCS base will be tested by proof rolling prior to placement of surfacing material, including asphalt binder.  Any irregularities or soft spots shall be corrected prior to placement of the surfacing material.  Any rain event on the project site between the proof rolling and placement of the surfacing will require an additional proof rolling as noted above.
Subsection 302.09 – Protection and Curing (12/08), Page 155.
Add Heading (c) as follows:

(c) Blended Calcium Sulfate: Protection and curing of blended calcium sulfate shall be in accordance with Subsection 302.09(b).

Subsection 302.12 – Acceptance Requirements (12/08), Pages 156 – 161.
Add the following to Heading (a):

The acceptance requirements for blended calcium sulfate base course shall be the same as stone base course with the following modifications.  Upon completion of compaction operations, the density will be determined in accordance with DOTD TR 401 except that all moisture content determinations for density calculations shall be conducted by oven drying the material for 24 hours at 140°F (60°C).  A forced draft type oven capable of maintaining the temperature shall be provided by the contractor for field moisture content determination for density control.

SECTION 305 – SUBGRADE LAYER:

Subsection 305.06 – Payment (01/08), Page 184.
Delete this subsection and substitute the following.

305.06 Payment.  Payment for subgrade layer will be made at the contract unit price which includes lime, lime treatment, cement, cement treatment, water, stone, recycled portland cement concrete, crushed slag, blended calcium sulfate, asphaltic concrete, and asphalt curing membrane or prime coat, subject to the payment adjustment provisions of Section 1002 for specification deviations of asphalt materials and Subsection 303.11(a) for density deficiencies of cement treated materials.  Adjustments in pay for increase or decrease in the percent cement ordered by the engineer will be in accordance with Subsection 303.13.  Adjustments in pay for increase or decrease in the percent lime ordered by the engineer will be based on the price of lime shown on paid invoices (total of all charges).  The Materials and Testing Section will provide the payment adjustment percentage for properties of asphalt materials.

Payment for geotextile fabric will be included in the contract unit price for subgrade layer.
Payment will be made under:

Item No.
Pay Item
Pay Unit
305-01
Subgrade Layer _____in (mm) Thick
Square Yard (Sq m)
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SECTION 307 – PERMEABLE BASES:

Subsection 307.02 – Materials (09/07), Pages 187 and 188.

Delete Heading (b), Asphalt and substitute the following.

(b) Asphalt:  The asphalt for asphalt treated permeable base shall be an approved polymer modified asphalt cement, PG 76-22m, or PG 82-22rm complying with Section 1002.  The percentage of asphalt cement shall be 2.0 percent to 4.0 percent by weight (mass) of the total mixture.  Asphalt cement content and mixing process shall be such that all aggregates are visibly coated.  The mixture shall retain 90 percent coating when tested in accordance with DOTD TR 317.

A job mix formula shall be submitted and approved in accordance with Section 502.
SECTION 308 – IN-PLACE CEMENT TREATED BASE COURSE:

All Subsections within Section 308 – (07/07), Pages 191 – 198.

Whenever the reference to “DOTD TR-432, Method D” is used, it shall mean “DOTD TR-432”.

PART V – ASPHALTIC PAVEMENTS
SECTION 502 – SUPERPAVE ASPHALTIC CONCRETE MIXTURES:
Subsection 502.02 – Materials (08/06) (11/07), Pages 210 – 213.
Delete Table 502-2, Superpave Asphalt Cement Usage under Subheading (a) and substitute the following.
Table 502-2

Superpave Asphalt Cement Usage

	Current Traffic Load Level
	Mixture Type
	Grade of Asphalt Cement

	Level 1
	Wearing Course
	PG 70-22m

	
	Binder Course
	PG 70-22m

	
	Base Course
	PG 64-22

	Level 2
	Wearing Course
	PG 76-22m

	
	Binder Course
	PG 76-22m

	Level A
	Incidental Paving
	PG 70-22m

	Note:  A PG 82-22 rm, Waste Tire Rubber Modified Asphalt, may be substituted for any other grade of asphalt cement.


Supplemental Specifications (January 2012)

Page 6 of 61
Delete Table 502-3, Aggregate Friction Rating under Subheading (c)(1) and substitute the following.

Table 502-3

Aggregate Friction Rating

	Friction Rating
	Allowable Usage

	I
	All mixtures

	II
	All mixtures

	III
	All mixtures, except travel lane wearing courses with plan ADT greater than 70001

	IV
	All mixtures, except travel lane wearing courses2

	1 When plan current average daily traffic (ADT) is greater than 7000, blending of Friction Rating III aggregates and Friction Rating I and/or II aggregates will be allowed for travel lane wearing courses at the following percentages.  At least 30 percent by weight (mass) of the total aggregates shall have a Friction Rating of I, or at least 50 percent by weight (mass) of the total aggregate shall have a Friction Rating of II.  The frictional aggregates used to obtain the required percentages shall not have more than 10 percent passing the No. 8 (2.36 mm) sieve.

2 When the average daily traffic (ADT) is less than 2500, blending of Friction Rating IV aggregates with Friction Rating I and/or II aggregates will be allowed for travel lane wearing courses at the following percentages.  At least 50 percent by weight (mass) of the total aggregate in the mixture shall have a Friction Rating of I or II.  The frictional aggregates used to obtain the required percentages shall not have more than 10 percent passing the No. 8 (2.36 mm) sieve. 


Subsection 502.14 – Lot Sizes (11/07), Pages 232 and 233.

Delete the first sentence of the first paragraph and substitute the following.
A lot is a segment of continuous production of asphaltic concrete mixture from the same job mix formula produced for the Department at a specific plant, delivered to a specific DOTD project.

SECTION 508 – STONE MATRIX ASPHALT:

Subsection 508.01 – Description (09/07), Page 274.

Delete this subsection and substitute the following.

508.01 DESCRIPTION.  This work consists of furnishing and constructing Stone Matrix Asphalt (SMA) which is a plant mixed asphalt concrete wearing course for high traffic applications.  This mixture is a rut resistant hot mix design with stone on stone contact.  The mixture shall be composed of a PG 76-22m, or PG 82-22rm asphalt cement and a gap graded coarse aggregate structure.  Mineral filler and/or fibers shall be used to control draindown.  This work shall be in accordance with these specifications, plan details, and as directed.  All requirements of Section 502 apply to Stone Matrix Asphalt, except as modified herein.  All plant and paving equipment and processes must meet the requirements of Section 503.

Mixture used for shoulder may be Stone Matrix Asphalt or any mixture type shown in Table 502-5.
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Subsection 508.02 – Materials (09/07), Page 274.

Delete the contents of Subheading (a), Asphalt Cement and substitute the following.

(a) Asphalt Cement:  Asphalt cement shall be PG 76-22m, or PG 82-22rm as listed on QPL 41 and complying with Section 1002.
PART VI – RIGID PAVEMENT
SECTION 602 – PORTLAND CEMENT CONCRETE PAVEMENT

REHABILITATION:

Subsection 602.17 – Payment (09/07), Pages 341 – 344.

Delete the last paragraph of Subheadings (d), Full Depth Corner Patching of Jointed Concrete Pavement, (e) Full Depth Patching of Jointed Concrete Pavement, and (g) Patching Continuously Reinforced Concrete Pavement, and substitute the following.
Payment for deteriorated base course removed as directed by the engineer and replaced with concrete will be made as follows: The value per inch (mm) thickness will be determined by dividing the contract unit price per square yard (sq m) by the plan thickness. Thickness of patches will be measured from the surface that exists at the time of patching. Payment for the additional thickness will be made at 50 percent of the value per inch (mm) thus determined.
PART VII – INCIDENTAL CONSTRUCTION
SECTION 701 – CULVERTS AND STORM DRAINS:

All Subsections within Section 701 (08/07), Pages 347 – 358.
Delete Section 701, Culverts and Storm Drains and substitute the following.

SECTION 701

CULVERTS AND STORM DRAINS

701.01 DESCRIPTION.  This work consists of furnishing, installing, and cleaning pipe, pipe arch, storm drains and sewers, also referred to as culverts or conduit, in accordance with these specifications and in conformity with lines and grades shown on the plans or established.
701.02 MATERIALS.  Materials shall comply with the following sections and subsections:


Usable Soil
203.06(a)


Selected Soil
203.06(b)


Plastic Soil Blanket
203.10


Mortar
702.02

Flowable Fill
710


Portland Cement Concrete
901


Reclaimed Asphaltic Pavement (RAP)
1003.01 & 1003.04(d)

Stone
1003.03(b)


Recycled Portland Cement Concrete
1003.03(c)
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Granular Material
1003.07


Bedding Material
1003.08


Concrete Sewer Pipe
1006.02


Reinforced Concrete Pipe
1006.03


Reinforced Concrete Pipe Arch
1006.04


Gasket Materials
1006.06


Plastic Pipe
1006.07


Split Plastic Coupling Bands
1006.07(d)(4)


Plastic Yard Drain Pipe
1006.09


Bituminous Coated Corrugated Steel Pipe and


   Pipe Arch
1007.02


Structural Plate for Pipe, Pipe Arch and Arch
1007.04


Corrugated Aluminum Pipe and Pipe Arch
1007.05


Coupling Bands
1007.09


Reinforcing Steel
1009


Geotextile Fabric
1019
(a) Side Drain Pipe or Side Drain Pipe Arch:  When the item for Side Drain Pipe or Side Drain Pipe Arch is included in the contract, the contractor has the option of furnishing reinforced concrete pipe or reinforced concrete pipe arch, corrugated metal pipe or corrugated metal pipe arch, or plastic pipe, as allowed by EDSM II.2.1.1 or unless otherwise specified.

(b) Cross Drain Pipe or Cross Drain Pipe Arch:  When the item for Cross Drain Pipe or Cross Drain Pipe Arch is included in the contract, the contractor has the option of furnishing reinforced concrete pipe or reinforced concrete pipe arch, corrugated metal pipe or corrugated metal pipe arch, or plastic pipe, as allowed by EDSM II.2.1.1 or unless otherwise specified.

(c) Storm Drain Pipe or Storm Drain Pipe Arch:  When the item for Storm Drain Pipe or Storm Drain Pipe Arch is included in the contract, the contractor has the option of furnishing reinforced concrete pipe or reinforced concrete pipe arch, or plastic pipe, as allowed by EDSM II.2.1.1 or unless otherwise specified.

(d) Yard Drain Pipe:  When the item for Yard Drain Pipe is included in the contract, the contractor has the option of furnishing concrete sewer pipe, plastic yard drain pipe or plastic pipe in accordance with Section 1006 unless otherwise specified.
(e) Material Type Abbreviations:


(1) Reinforced Concrete Pipe:



RCP
Reinforced Concrete Pipe



RCPA

Reinforced Concrete Pipe Arch


(2) Corrugated Metal Pipe:



CAP

Corrugated Aluminum Pipe



CAPA

Corrugated Aluminum Pipe Arch



CMP

Corrugated Metal Pipe



CMPA

Corrugated Metal Pipe Arch



CSP

Corrugated Steel Pipe



CSPA

Corrugated Steel Pipe Arch
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BCCSP

Bituminous Coated Corrugated Steel Pipe



BCCSPA

Bituminous Coated Corrugated Steel Pipe Arch


(3) Plastic Pipe:



PP


Plastic Pipe



PVCP

Polyvinyl Chloride Pipe



RPVCP

Ribbed Polyvinyl Chloride Pipe



CPEPDW

Corrugated Polyethylene Pipe Double Wall
(f) Joint Type Abbreviations:



T1


Type 1 Joint



T2


Type 2 Joint



T3


Type 3 Joint

(g) Quality Assurance for Pipe:  Manufacturing plants will be periodically inspected for compliance with specified manufacturing methods, and material samples will be randomly obtained for laboratory testing for verification of manufacturing lots.  Materials approved at the manufacturing plant will be subject to visual acceptance inspections at the jobsite or point of delivery.

701.03 EXCAVATION.  For all pipe, when the sides of the trench are stable as evidenced by the sides of the trench being able to maintain a vertical cut face, the minimum trench width at the bottom of the excavation will be 18 inches (460mm) on either side of the outside diameter of the pipe.  If the sides of the trench are unstable, the width of the trench at the bottom of the excavation, for plastic or metal pipe, shall be a minimum width of at least 18 inches (460mm) or one pipe diameter on each side of the outside diameter of the pipe, which ever is greater.  Surplus material or excavated material that does not conform to the requirements of Subsection 203.06(a) shall be satisfactorily disposed of in accordance with Subsection 202.02.  Moisture controls including backfill materials selection and dewatering using sumps, wells, well points or other approved processes may be necessary to control excess moisture during excavation, installation of bedding, over-excavated trench backfilling, pipe placement and pipe backfill.
(a) Over-excavation:  When unsuitable soils as defined in Subsection 203.04 or a stable, non-yielding foundation cannot be obtained at the established pipe grade, or at the grade established for placement of the bedding, unstable or unsuitable soils below this grade shall be removed and replaced with granular material meeting the requirements of Subsection 1003.07, 

bedding materials meeting the requirements of Subsection 1003.08 or Type A backfill.  All granular, backfill materials placed below the established pipe or bedding grade shall be placed in lifts not exceeding 8 inches (200 mm) thick and sufficiently compacted by hand or a dynamic mechanical hand compaction device over the surface of each lift to form a stable, non-yielding foundation at the surface of the established bedding or pipe grade.


When rock is encountered, it shall be removed below grade and replaced with material complying with Subsection 1003.07, bedding materials meeting the requirements of Subsection 1003.08 or Type A backfill.  The compacted earth cushion shall have a thickness under the pipe of at least 1/2 inch per foot (40 mm/m) of fill height over the top of the pipe with a minimum thickness of 8 inches (200 mm). All granular, backfill materials placed below the established pipe or bedding grade shall be placed in lifts not exceeding 8 inches (200 mm) thick and 
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sufficiently compacted by hand or a dynamic mechanical hand operated compaction device over the surface of each lift to form a stable, non-yielding foundation at the surface of the established bedding or pipe grade.


Materials used to backfill in an over-excavated portion of a trench do not require encasement in a Geotextile Fabric.


Density of approved materials placed in over-excavated trenches will not be measured or determined.

701.04 FORMING PIPE BED.  Bedding material, when specified, shall be constructed in accordance with Section 726.  Materials allowed for bedding shall be as specified in Subsection 1003.08 or may be Type A backfill materials.  When bedding materials are specified, additional excavation shall be performed below established pipe grade and the bedding material placed in lifts not exceeding 8 inches (200 mm) thick and lightly compacted by hand or a dynamic hand compaction device over the surface of each lift.


When the bottom of the pipe is not laid in a trench but is constructed above natural soils, a uniform bed shall be constructed as specified for the bottom of a trench.


Density of approved bedding materials will not be measured or determined.

701.05 LAYING PIPE.  Pipe laying shall begin at the downstream end of the line.  The pipe shall be in contact with the foundation throughout its length.  Bell or groove ends of pipe and outside circumferential laps of riveted metal pipe shall be placed facing upstream.  Riveted seam metal pipe shall be placed with longitudinal laps at sides.  Pipes in each continuous line shall have the same wall thickness.  Metal pipes provided with lifting lugs shall be handled only by these lugs.
After pipe has been laid and before backfill is placed, the engineer will inspect the pipe for alignment, grade, integrity of joints, and coating damage.

701.06 JOINING PIPE.

(a) Joint Usage:



(1) Type 1 (T1) joints shall be used for side drains under drives and similar installations.


(2) Type 2 (T2) joints shall be used for cross drains under roadways, including turnouts.



(3) Type 3 (T3) joints shall be used for closed storm drain systems, flumes and siphons.

(b) Concrete Pipe:  Concrete pipe may be either bell and spigot, or tongue and groove.  The method of joining pipe sections shall be such that ends are fully entered and inner surfaces are flush and even.


An approved mechanical pipe puller shall be used for joining pipes over 36 inches (900 mm) in diameter.  For pipe 36 inches (900 mm) or less in diameter, any approved method for joining pipe may be used which does not damage the pipe.


Joints shall comply with Subsection 1006.05, and shall be sealed with gasket material installed in accordance with the manufacturer's recommendations.
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(c) Metal Pipe:  Metal pipe shall be firmly joined by coupling bands.  Bands shall be centered over the joint.


For Type 1 joints, approved gasket material shall be placed in one corrugation recess on each side of the joint at the coupling band and on each band connection in such manner to prevent leakage.


When Type 2 or 3 joints are specified, joining of metal pipe sections shall conform to the following provisions:



(1) General:  Band joints shall be sealed with gasket material.  Gasket material shall be placed in accordance with the plan details.



(2) Circular Section:  Connecting bands shall be of an approved design and shall be installed in accordance with plan details.



(3) Arch Section:  Connecting bands shall be a minimum of 12 inches (300 mm) wide for pipe arch less than 36 inches (900 mm) round equivalent diameter, and a minimum of 21 inches (525 mm) wide for 36 inches (900 mm) round equivalent diameter pipe arch and greater.  Bands shall be connected at the ends by approved angle or strap connections.  Connecting bands used for 36 inches (900 mm) round equivalent diameter pipe arch and above shall be 2-piece bands.

(d) Plastic Pipe:  Joints for plastic pipe shall be either bell and spigot or split coupling bands.



(1) Bell and Spigot Type Joint System:  The method of joining pipe sections shall be such that ends are fully entered and inner surfaces are flush and even.


Any approved method for joining pipe may be used which does not damage the pipe.


Joints shall be approved and shall be sealed with a gasket system utilizing gasket material complying with Subsection 1006.06(a).


(2) Split Coupling Type Joint System:  Split coupling bands shall comply with all dimensional and material requirements of Subsection 1006.07.  The bands shall be centered over the joint.  The split coupling band shall be secured to the pipe with a minimum of five stainless steel or other approved corrosion resistant bands.


Joints shall be approved and shall be sealed with gasket material.  Gasket material shall be placed in the first two corrugation recesses on each side of the pipe connections.  Gasket material shall also be placed on each band connection to prevent leakage.  When flexible plastic gasket material is used it shall be a minimum of 1/2 inch (13 mm) in size.  The bands shall be tightened to create overlap of the band and shall adequately compress the gasket material.

(e) Connections:  Approved connections shall be used when joining new pipes to existing pipes.  When concrete collars are required in order to extend the ends of existing pipes that have been damaged or to join different types or sizes of pipes, the concrete collars shall be constructed in accordance with plan details, the applicable requirements of Section 901, and as directed.

(f) Geotextile Fabric, Pipe Joints:  For concrete, metal and plastic pipes, Types 2 and 3 joints shall be wrapped with geotextile fabric for a minimum of 12 inches (300 mm) on each side of joint for pipe 36 inches (900 mm) or less in diameter and a minimum of 18 inches (450 mm) on each side of the joint for pipe greater than 36 inches (900 mm) in diameter.  Ends of the fabric shall be lapped at least 10 inches (250 mm).  The edges and ends of fabric shall be suitably secured for the entire circumference of the pipe.
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701.07 RELAYING PIPE.  If specified or directed, existing pipes shall be removed and suitable sections relaid as specified for new pipes.

701.08 BACKFILLING.


(a) General:  Prior to backfilling, pipes found to be damaged or out of alignment or grade shall be removed and reinstalled, or replaced.


Type A backfill material shall be stone, recycled portland cement concrete, flowable fill, or RAP.


Type B backfill materials are selected soils.  Where Type B backfill materials are called for, Type A backfill materials may be substituted.


When corrugated metal pipe is used, the backfill material shall be tested and shall have a resistivity greater than 1500 ohm-cm and a pH greater than 5 when tested in accordance with DOTD TR 429 and DOTD TR 430 respectively.


When Type A backfill material is used, geotextile fabric surrounding this backfill shall be placed in accordance with Subsection 726.03 between the aggregate backfill material and all other natural or placed soils in the trench or embankment.  Care shall be taken to prevent damage to geotextile fabric during placement of backfill material.  For concrete pipe, the fabric shall enclose not only the initial backfill but shall be wrapped over the top of the pipe with at least 12 inches (300 mm) of overlap.


When a trench box or trench sheeting is used in unstable soils and/or for worker safety, and when moved during backfilling operations, filling and additional compaction of the disturbed zone of backfill must take place immediately and in a manner acceptable to the engineer.

Initial backfill is a structural backfill encasing the pipe from the bottom of the pipe to the springline for concrete pipe and to a point one foot (0.3 m) above the top of the pipe for both metal and plastic pipe. Final backfill is not a structural backfill and shall extend from the top of the initial backfill to the top of the natural ground or subgrade in cut areas or to the top of existing ground in fill areas. Any fill required above the final backfill is considered and treated as embankment.
(b) Backfill Applications:  For projects using A+B+C bidding method where rigid and flexible pavement alternates are considered, backfill application (2) below, “Cross Drains Under Flexible Pavements”, shall apply for either rigid or flexible pavements.


(1) Under Concrete Pavements: Type B backfill may be used as initial and final backfill for all pipes, culverts or drains under concrete pavements.  Placement and compaction shall be as specified in Heading (d) below.



(2) Cross Drains Under Flexible Pavements:  All reaches, exclusive of those portions of the pipe which are under shoulders, of cross drains and all other culverts, pipes or drains that cross the centerlines of the new roadway or centerlines of existing roadways, such as intersections and are under flexible pavements shall receive an initial backfill of Type A material. Type B backfill materials may be used as final backfill for all pipes. Placement and compaction shall be as specified in Heading (c) and (d) below. Where the subgrade is above existing ground, embankment material as specified for the remainder of the project shall be used from the top of the final backfill to the top of the established embankment grade.
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(3) Other Drains Under Flexible Pavements:  All reaches of all culverts, pipes or drains under flexible pavements that do not cross the centerlines of new roadway or centerlines of existing roadways, and exclusive of those portions of the pipe which are totally under shoulders, shall receive an initial and final backfill of Type B material. Placement and compaction shall be as specified in Heading (d) below. Where the subgrade is above existing ground, embankment material as specified for the remainder of the project shall be used from the top of the final backfill to the top of the established embankment grade.



(4) Other Areas:  All culverts, pipes or drains in nonpaved areas or paved areas that serve as driveways or shoulders shall receive an initial and final backfill of Type B material. Placement and compaction shall be as specified in Heading (d) below.



(5) Pipes Subject to Construction Traffic; The embankment or pipe backfill shall be constructed to a minimum of 24 inches (600 mm) over the pipe before heavy construction equipment is allowed to cross the installation.  Where practical, installations with less than 24 inches (600 mm) of cover over the top of the pipe shall be constructed after heavy hauling is completed over the pipe location.  After completion of hauling operations, the contractor shall remove excess cover material. Pipe damaged by hauling and backfilling operations shall be removed and reinstalled, or replaced, at no direct pay.

(c) Placement and Compaction; Type A Backfill:  For all pipes, culverts and conduits under paved and nonpaved areas, where Type A backfill material is used, the Type A backfill shall be thoroughly hand compacted under the pipe haunches and then dynamically compacted in layers not exceeding 8 inches (200 mm) compacted thickness. Compaction under the haunches of the pipe shall initially be by hand tamping or other acceptable means, until a level is reached that the dynamic tamping can commence. Each lift shall be compacted by applying at least eight passes of a hand operated, dynamic mechanical compaction device over the surface of each lift. With approval of the engineer, layer thickness may be increased to 12 inches (300 mm) with verification of satisfactory installation and performance.  If flowable fill is used it shall be furnished, placed and consolidated in accordance with Section 710. The contractor shall control placement operations during initial backfill operations so as not to damage protective coatings on metal pipes.  The contractor shall repair damaged coatings at no additional pay.
(d) Placement and Compaction; Type B Backfill:  For all pipes, culverts and conduits, where Type B backfill is allowed, the Type B material shall be placed in layers not exceeding 8 inches (200 mm) compacted thickness. Compaction shall be with suitable mechanical equipment. With approval of the engineer, layer thickness may be increased to 12 inches (300 mm) with verification of satisfactory installation and performance.

(e) Placement and Compaction; Trenchless or Partial Trench Condition:  All pipes, culverts, drains and conduits placed with any portion of the pipe above existing ground must also comply with Subsections (a),(b) (c) and (d) above for the portion of the pipe within a trench and that portion of the pipe not constructed in a trench. The width of initial and final backfill of that portion above existing ground and not within a trench will be constructed to such a width that the requirements for placement, compaction and density are met.

(f) Density Requirements:  The in place density of Type A backfill materials and bedding materials, will not be measured or determined.  Type A backfill, exclusive of RAP and flowable 
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fill, shall be placed at or near optimum moisture content determined in accordance with DOTD TR 415 or 418.  RAP materials shall be placed and compacted in a slightly moist condition.


The maximum dry density of initial or final Type B backfill under all paved areas which are to be under traffic will be determined in accordance with DOTD TR 415 or TR 418 and in-place density determined in accordance with DOTD TR 401.  Initial and final Type B backfill under all paved areas, under traffic, shall be placed at or near optimum moisture content determined in accordance with DOTD TR 415 or TR 418. Each layer shall be compacted by approved methods prior to the placement of a subsequent layer. The engineer will approve the compaction method based upon validation that such method, including moisture control, will achieve at least 95 percent of maximum dry density as determined in accordance with DOTD TR 401. With approval of the engineer, density testing may be waived on subsequent layers with backfill installation in accordance with approved compaction methods and continued satisfactory performance.


Initial and final backfill in unpaved areas or paved areas such as shoulders or driveways, shall be placed evenly and compacted along the length of the culvert, pipe or drain from the top of the initial backfill to the top of the subgrade. Layered backfill shall be compacted at least to the density of the adjoining existing soils or the compaction required of the laterally adjoining layers of soil immediately outside the trench for embankment elevations. Initial and final backfill shall be placed and compacted at or near optimum moisture content determined in accordance with DOTD TR 415 or TR 418.

701.09 INSPECTION OF PIPES.  After completion of embankment and prior to roadway surfacing, the engineer shall inspect pipes for proper alignment and integrity of joints.  Any misaligned pipe or defective joints shall be corrected by the contractor at no direct pay.

(a) Plastic Pipe:  Installed plastic pipe shall be tested to ensure that vertical deflections do not exceed 5.0 percent.  Maximum allowable deflections shall be governed by the mandrel requirements stated herein.


Deflection tests shall be performed no sooner than 30 calendar days after installation and compaction of backfill.  The pipe shall be cleaned and inspected for offsets and obstructions prior to testing.

For pipe 36 inches (900 mm) and less in diameter, a mandrel shall be pulled through the pipe by hand to ensure that maximum allowable deflections have not been exceeded.  The mandrel shall be approved by the engineer prior to use.  Use of an unapproved mandrel or a mandrel altered or modified after approval will invalidate the test.  If the mandrel fails to pass, the pipe is overdeflected.


Unless otherwise permitted, overdeflected pipe shall be uncovered and, if not damaged, reinstalled.  Damaged pipe shall not be reinstalled, but shall be removed and replaced with new pipe.  Any pipe subjected to any method or process other than removal, which attempts, even successfully, to reduce or cure any overdeflection, shall be removed and replaced with new pipe.


The mandrel shall be a rigid, nonadjustable, odd-numbered legged (minimum 9 legs) mandrel having a length not less than its nominal diameter or 24 inches (600 mm), whichever is less. The minimum diameter at any point shall be 5.0 percent less than the base inside diameter of the pipe being tested. The mandrel shall be fabricated of steel, aluminum or other approved 
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material fitted with pulling rings at each end. The nominal pipe size and outside diameter of the mandrel shall be stamped or engraved on some segment other than a runner.  A suitable carrying case shall be furnished.


For pipe larger than 36 inches (900 mm) in diameter, deflection shall be determined by a method approved by the engineer.  If a mandrel is selected, the minimum diameter, length, and other requirements shall conform to the above requirements.


Mandrel testing shall be conducted by the contractor in the presence of the engineer.  Mandrel testing shall be at no direct pay.

(b) Metal Pipe:  If the inside diameter of metal pipe or rise dimension of metal pipe arch deflects more than 5.0 percent from original dimensions, they shall be removed and reinstalled, unless they do not rebound or are damaged.  Pipe or pipe arch which are damaged or do not rebound shall be removed and replaced at no direct pay.  Measurement of deflection will be made by the engineer away from rerolled ends.

701.10 CLEANING PIPES.

(a) Existing Pipes:  Pipes designated to be cleaned shall be cleaned of soil, debris and other materials to the invert of the pipe.  Designated pipes shall be cleaned by approved methods that will not damage the pipes. Any damage caused by the contractor's operations shall be satisfactorily repaired at no direct pay.


Removed soil, debris and other materials shall be disposed of in accordance with Subsection 202.02 or as otherwise approved in writing.

(b) Contractor Installed Pipes: Prior to final acceptance, pipes shall be cleaned of all debris and soil to the invert of the pipe at no direct pay.

Removed soil, debris and other materials shall be disposed of in accordance with Subsection 202.02 or as otherwise approved in writing.

701.11 STUBBING AND PLUGGING PIPES.  When it is required that pipes be plugged, such plugs shall be constructed of Class R concrete complying with Section 901.  Thickness of plug and method of construction shall be as directed.

When new pipes are to be stubbed into new or existing pipes or other structures, the connection shall be made with approved mortar complying with Subsection 702.02.

701.12 MEASUREMENT.  Pipe, both new and relaid, will be measured in linear feet (lin m) as follows unless stated otherwise.
(a) Pipe not confined by fixed structures will be measured by the number of joints at the nominal length of each joint.

(b) Pipe confined by fixed structures will be measured along the pipe between the termini of pipe in structure walls.

(c) Pipe confined by a fixed structure on one end and unconfined at the other end will be measured along the pipe from the terminus of pipe in the structure wall to the unconfined end of pipe.
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(d) Fabricating of pipe tees, elbows and other fittings will be measured per each fitting. The length of pipe in such fittings will be included in the pay length measurement of pipes of which they form a part.

(e) Excavation required for installation of pipes will not be measured for payment, except as otherwise specified in Subsection 203.14.

(f) Furnishing and placing backfill material below existing ground level for pipes will not be measured for payment.  Backfill material needed to complete backfill above natural ground and around pipes that extend above natural ground will be measured and payment will be made under applicable earthwork items.  When specified, flowable fill will be measured and paid for in accordance with Section 710.

(g) Plugging and stubbing of pipes will not be measured for payment.

(h) Cleaning existing pipes will be measured by the length of pipe cleaned and accepted.

(i) Concrete collars will be measured per each.

701.13 PAYMENT.

(a) Payment for pipe will be made at the contract unit price per linear foot (lin m) of the types and sizes specified.


When plastic pipe is specified on the plans or elected to be used by the contractor, payment will be made at the contract unit price per linear foot (lin m) of the types and sizes specified in accordance with the payment schedule of Table 701-1.
Table 701-1

Payment Schedule for Plastic Pipe

	Percent Payment
	Stage of Completeness

	75
	After placement and backfill has been completed

	25
	After the pipe has met vertical deflection requirements in accordance with Subsection 701.09(a)


(b) Payment for fabricating pipe tees, elbows and other fittings will be made at the contract unit price per each fitting.

(c) When unstable conditions are encountered, the additional excavation will not be measured for payment; however, the additional materials furnished and placed for the pipe foundation will be measured and paid for as follows:



(1) Granular Materials:  Payment will be made under the embankment item.  The net section volume of the materials will be multiplied by 3 to determine the pay volume.  When the contract does not include a pay item for embankment, payment will be made in accordance with Subsection 104.02.
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(2) Bedding Material:  Measurement and payment will be made in accordance with Section 726.  When the contract does not include a pay item for bedding material, payment will be made in accordance with Subsection 104.02.

(d) Payment for cleaning existing pipes will be made at the contract unit price per linear foot (lin m).

(e) Payment for concrete collars will be made at the contract unit price per each.


Payment will be made under:

Item No.
Pay Item
Pay Unit
701-01
Cross Drain Pipe (Size & Type)
Linear Foot (Lin m)

701-02
Cross Drain Pipe Arch (Size & Type)
Linear Foot (Lin m)

701-03
Storm Drain Pipe (Size & Type)
Linear Foot (Lin m)

701-04
Storm Drain Pipe Arch (Size & Type)
Linear Foot (Lin m)

701-05
Side Drain Pipe (Size)
Linear Foot (Lin m)

701-06
Side Drain Pipe Arch (Size)
Linear Foot (Lin m)

701-07
Yard Drain Pipe (Size)
Linear Foot (Lin m)

701-08
Relaying Pipe
Linear Foot (Lin m)

701-09
Fabricating Pipe Fittings
Each

701-10
Reinforced Concrete Pipe (Extension)
Linear Foot (Lin m)

701-11
Reinforced Concrete Pipe Arch (Extension)
Linear Foot (Lin m)

701-12
Corrugated Metal Pipe (Extension)
Linear Foot (Lin m)

701-13
Corrugated Metal Pipe Arch (Extension)
Linear Foot (Lin m)
701-14
Cleaning Existing Pipes
Linear Foot (Lin m)

701-15
Concrete Collar
Each

701-16
Plastic Pipe (Extension)
Linear Foot (Lin m)

SECTION 704 – GUARD RAIL:
Subsection 704.03 – General Construction Requirements (01/05), Pages 368 and 369.

Add the following to Heading (d), Guard Rail End Treatments.

All end treatments shall bear a label indicating the manufacturer and exact product name of the end treatment along with its assigned NCHRP 350 test level.  This label shall resist weathering and shall be permanently affixed to the railing in such a way as to be readily visible.
SECTION 706 – CONCRETE WALKS, DRIVES AND INCIDENTAL PAVING:

All Subsections within Section 706 (04/08), Pages 375 – 377.

Delete Section 706, Concrete Walks, Drives and Incidental Paving and substitute the following.

SECTION 706

CONCRETE WALKS, DRIVES AND INCIDENTAL PAVING

706.01 DESCRIPTION.  This work consists of furnishing and constructing portland cement concrete walks, handicapped curb ramps, drives and incidental paving slabs in accordance with 
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these specifications and in conformity with lines, grades and dimensions shown on the plans or established.
706.02 MATERIALS.  Materials shall comply with the following Section or Subsections.


Portland Cement Concrete (Class M)
901


Joint Filler
1005.01(c)


Reinforcing Steel
1009.01


Curing Materials
1011.01

706.03 CONSTRUCTION REQUIREMENTS.

(a) Excavation:  Excavation shall be made to required depth and width. The top of the subgrade shall be shaped and compacted to a firm, even surface conforming to the section shown on the plans.  Unsuitable material shall be removed and disposed of in accordance with Subsection 202.02 and replaced with approved material at no direct pay.

(b) Forms:  Forms shall be of wood or metal and shall extend the full depth of concrete.  Forms shall be straight, clean and of sufficient strength to resist the pressure of concrete.  Bracing of forms shall be such that forms remain in horizontal and vertical alignment until their removal.

Concrete may be placed by slip-form methods.  Slip-formed concrete shall be placed with an approved machine designed to spread, vibrate, consolidate and finish concrete in one pass of the machine in such manner that minimum hand finishing is necessary.  Sliding forms shall be rigidly held together to prevent spreading of forms.  After the passing of the side forms there shall be no noticeable slumping of concrete.

(c) Subgrade:  The subgrade shall be thoroughly moistened immediately prior to placing concrete.

(d) Placing and Finishing:  Concrete shall be placed on the subgrade, struck off to required thickness and tamped sufficiently to bring the mortar to the surface.  The surface shall be finished with a wood float or steel trowel followed by brushing to a slightly rough finish.  Joints and edges shall be rounded with an edging tool having a 1/4-inch (6 mm) radius.

(e) Joints:



(1) Expansion Joints:  Expansion joints shall be filled with 1/2 inch (13 mm) thick preformed expansion joint filler.  Expansion joints shall be installed at maximum 100-foot (30 m) intervals, and between intersecting paving and any fixed structure such as a building, bridge or curbing, and between intersecting paving and the handicapped curb ramps.  Expansion joint material shall extend for the full width and depth of paving.



(2) Weakened Plane:  Weakened planes shall be formed by a jointing tool or other acceptable means.  Weakened planes shall extend into concrete for at least 1/4 of the depth and shall be approximately 1/8 inch (3 mm) wide.




a. Walks:  Spacing of weakened planes for walks shall be equal to the width of walk.
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b. Drives:  A longitudinal weakened plane shall be formed along the centerline of drives more than 16 feet (5 m) wide, and transverse weakened planes shall be formed at not more than 16-foot (5 m) intervals.




c. Incidental Paving:  Weakened planes for incidental paving shall be formed at intervals not exceeding 30 times the thickness of the concrete in length or width.  Incidental paving poured adjacent to jointed concrete shall be jointed to match existing joints, with intermediate joints formed as necessary not to exceed the maximum joint spacing.



(3) Construction Joints:  Construction joints shall be formed around manholes, utility poles, etc., extending into paving and 1/4 inch (6 mm) thick preformed expansion joint filler shall be installed in these joints.



(4) Tie-ins:  Tie-ins of existing concrete shall be made by full depth sawing at no direct pay.

(f) Curing:  Concrete shall be cured in accordance with Subsection 601.10.

(g) Detectable Warning Surface for Handicap Ramps and At-Grade Sidewalk Intersections:  Sidewalks, when intersecting with roadways, shall be equipped with a detectable warning surface system consisting of raised truncated domes as a transition between the sidewalk and the street as required by the Americans with Disabilities Act, 28 CFR Part 36, ADA Standards for Accessible Design.

Detectable warnings (truncated domes) shall be installed on the ramp surface over the full width of the ramp throat for a distance of 24 inches (600 mm) in the direction of travel from the back of the curb.  Detectable warnings (truncated domes) shall also be installed on at-grade sidewalks intersecting with roadways for a distance of 36 inches (900 mm) in the direction of travel from the end of the sidewalk.  Truncated domes shall be laid out on a square grid in order to allow enough space for wheelchairs to roll between the domes.

Light reflectance of the truncated domes and the underlying surface must meet the 70 percent contrast requirement of ADAAG.

706.04 MEASUREMENT.  Quantities of concrete walks, drives and incidental paving slabs for payment will be the design quantities as specified on the plans and adjustments thereto.  Design quantities will be adjusted if the engineer makes changes to adjust to field conditions, if design errors are proven or if design changes are made.  Design areas are based on the horizontal dimensions shown on the plans.  Excavation, backfill, reinforcing steel and joint materials will not be measured for payment.


Handicapped curb ramps, including the detectable surface warning system, will be measured per each.

Detectable surface warning systems for at-grade sidewalk intersection will not be measured for payment.

706.05 PAYMENT.  Payment for concrete walks, drives and incidental paving will be made on a lot basis at the contract unit price per square yard (sq m), adjusted in accordance with the following provisions.  Payment for each lot will be made in accordance with Table 901-6.  Size, sampling, and testing of each concrete lot shall be in accordance with the Materials Sampling Manual.
Supplemental Specifications (January 2012)

Page 20 of 61

Payment for handicapped curb ramps, including the detectable surface warning system, will be made by each and shall include, but not limited to, curb transitions, detectable warning system, gutter, landing and base.


Payment will be made under:

Item No.
Pay Item
Pay Unit

706-01
Concrete Walk (    inch (mm) Thick)
Square Yard (Sq m)

706-02
Concrete Drive (    inch (mm) Thick)
Square Yard (Sq m)

706-03
Incidental Concrete Paving


   (     inch (mm) Thick
Square Yard (Sq m)
706-04
Handicapped Curb Ramps
Each
SECTION 713 – TEMPORARY TRAFFIC CONTROL:

Subsection 713.06 – Pavement Markings (08/06), Pages 400 – 403.

Delete Table 713-1, Temporary Pavement Markings and substitute the following.
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Table 713-1

Temporary Pavement Markings1,2
	
	
	Two-lane Highways
	Undivided Multilane Highways
	Divided Multilane Highways

	SHORT

TERM
	ADT<1500; or ADT>1500 and

time<3 days
	Lane lines 4-foot (1.2 m) tape on 40-foot (12 m) centers; with "Do Not Pass" and "Pass With Care" signs as required
	
	

	
	ADT>1500; Time>3 days and<2 weeks
	Lane lines 4-foot (1.2-m) tape on 40-foot (12-m) centers with no passing zone markings
	
	

	
	All ADT's with time

<2 weeks
	
	Lane lines 4-foot (1.2m) tape on 40-foot (12 m) centers; double yellow centerline
	Lane lines 4-foot (1.2 m) tape on 40-foot (12 m) centers

	LONG

TERM
	All ADT's with time

>2 weeks
	Standard lane lines, no-passing zone markings, legends and symbols and when pavement width is 22 feet (6.7 m) or greater, edge lines
	Standard lane lines, centerlines, edge lines, and legends and symbols
	Standard lane lines, centerlines, edge lines, and legends and symbols.


1No-passing zones shall be delineated as indicated whenever a project is open to traffic.
2On all Asphaltic Surface Treatments that are open to traffic and used as a final wearing course or as an interlayer, temporary pavement markings (tabs) on 20-foot (6 m) centers shall be used, in lieu of the 4-foot (1.2 m) tape, on 40-foot (12 m) centers.

SECTION 719 – LANDSCAPING:

Subsection 719.06 – Construction Methods (03/09), Pages 429 – 432.


Delete the first paragraph of Heading (a), Seasonal Operations and substitute the following.


Unless otherwise directed by the engineer in writing, the planting season is between November 1 and April 15.

SECTION 729 – TRAFFIC SIGNS AND DEVICES:
Subsection 729.02 – Materials (04/08), Pages 456 and 457.

Delete the contents of Heading (a), Sign and Marker Sheeting, and substitute the following.
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(a) Sign and Marker Sheeting:  Sheeting material for sign panels, delineators, barricades and other markers shall comply with Section 1015.  All permanent signs shall meet the requirements of ASTM D 4956, Type X.
Subsection 729.04, Fabrication of Sign Panels and Markers (04/08), Pages 458 – 460.

Delete the third paragraph of Heading (c), Sheeting Application and substitute the following.
ASTM D 4956 Type X reflective sheeting shall be applied with an orientation determined by the engineer to obtain the optimum entrance angle performance.  Fabricated vertical splices in ASTM D 4956 Type X reflective sheeting will be allowed only when the horizontal dimension of the sign face or attached shield is in excess of the maximum manufactured width of the sheeting.  Fabricated vertical splices in ASTM D 4956 Type X reflective sheeting will also be allowed when the specified orientation will create excessive sheeting waste.
SECTION 730 – ELECTRICAL SYSTEMS:

Subsection 730.04 – Drawings and Equipment Submittals (03/09), Pages 468 and 469.


Delete the third sentence of Heading (b), As-Built Drawings and substitute the following:


The drawings shall show the exact location of the underground wiring, light poles, junction boxes, under roadway crossings, service poles, controllers, disconnects, and conduit or cables.
Subsection 730.08 – Measurement (03/09), Pages 470 – 472.


Delete Heading (e), Jacked or Bored Casing and substitute the following:


(e) Jacked or Bored Casing: Jacked or bored casings will be measured by the linear foot (lin m) of casing furnished and installed, which will include the casing, fittings, and required excavation and backfill.

Add the following:


(t) Modular Breakaway Cable System: Modular breakaway electrical cable systems for low mast light poles shall be measured per each and shall include all materials, labor, equipment, and tools necessary to furnish and install a complete system in accordance with the plans and specifications.


(u) Disconnect: Disconnects shall be measured per each and shall include all materials, labor, equipment, and tools necessary to furnish and install this item in accordance with the plans and specifications.


(v) Duct Markers: Duct markers shall be measured per each and shall include all materials, labor, equipment, and tools necessary to furnish and install this item in accordance with the plans and specifications.

(w) Underground Marker Tape: Marker tape shall be measured per linear foot and shall include all materials, labor, equipment, tools necessary to furnish and install this item in accordance with the plans and specifications.
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Subsection 730.09, Payment (03/09), Pages 472 and 473.

Add the following pay items.

Item No.
Pay Item
Pay Unit
730-19
Modular Breakaway Cable System
Each

730-20
Disconnect (Type)
Each

730-21
Duct Marker (Type)
Each

730-22
Underground Marker Tape (Size and Type)
Linear Foot (Lin m)
SECTION 732 – PLASTIC PAVEMENT MARKINGS:

All subsections within Section 732 (10/11), Pages 477 – 482.


Delete Section 732, Plastic Pavement Markings and substitute the following:

Section 732

Plastic Pavement Markings

732.01 DESCRIPTION.  This work consists of furnishing and placing reflective pavement markings of hot applied thermoplastic or preformed (cold or hot applied) plastic at the locations shown on the plans or as directed.  This work shall be in compliance with the MUTCD, plan details and these specifications. Plastic pavement markings include stripes, gore markings, lines, legends and symbols.

732.02 MATERIALS.

(a) Thermoplastic Markings:  Thermoplastic marking material shall be a plastic compound reflectorized by internal and external application of glass beads, complying with Subsections 1015.10 and 1015.13.  Black thermoplastic marking material shall be used according the standard plans on all portland cement concrete pavement. This material shall not require glass beads. Width and color of markings shall be as specified.

Thermoplastic material shall be delivered in containers of sufficient strength to permit normal handling during shipment and transportation without loss of material.  Approved heat-degradable containers that can be placed in heating kettles along with the plastic material will be permitted.  Each container shall be clearly marked to indicate color of material, process batch number, name of manufacturer and date of manufacture.

The material, upon heating to application temperature, shall not give off fumes that are toxic to persons or property.  The maximum elapsed time after application which normal traffic will leave no impression or imprint on the new strip shall be 60 seconds when the air and road surface temperature is approximately 68°F ± 5°F (20°C ± 3°C).  The material shall provide a stripe that has a uniform thickness throughout its cross-section.

(b) Preformed Plastic Markings:  Preformed plastic markings shall comply with Subsection 1015.11.

(c) Surface Primer:  A single component surface primer or two component epoxy primer sealer shall be provided by the contractor for the appropriate application in accordance with Subsection 732.03(e).  The primer shall form a continuous film that dries rapidly and adheres to 
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the pavement.  The primer material shall not discolor or cause any noticeable change in the appearance of the pavement outside of the finished pavement marking.  A sample of the primer shall be submitted with the recommended method of application to the engineer and to the manufacturer of the thermoplastic marking material.  Written approval shall be obtained from the engineer and the manufacturer before applying the primer.

(d) Glass Beads:  Glass beads used for drop-on application to molten plastic shall be shipped in moisture resistant sacks (containers).  The sacks shall be strong enough to permit handling without damage.  Sacks shall be sufficiently water-resistant so that beads will not become wet or caked in transit.

Glass beads for standard (flat) thermoplastic markings shall be in accordance with Subsection 1015.13.

732.03 CONSTRUCTION REQUIREMENTS FOR PLASTIC PAVEMENT MARKING MATERIAL.
(a) Equipment for Standard (Flat) Thermoplastic Marking Material:

The application equipment shall consist of an extrusion die or a ribbon gun that simultaneously deposits and shapes lines at a thickness of 90 mils (2.3 mm) or greater on the pavement surface.  When restriping onto existing thermoplastic markings, only a ribbon gun shall be used.  Finished markings shall be continuous and uniform in shape, and have clear and sharp dimensions.  Applicators shall be capable of producing various widths of traffic markings.  Applicators shall produce sharply defined lines and provide means for cleanly cutting off stripe ends and applying broken lines.  The ribbon extrusion die or shaping die shall not be more than 2 inches (50 mm) above the roadway surface during application.  A spray application will only be allowed when applying 40 mil (1.0 mm) thermoplastic.

The application equipment shall provide continuous mixing and agitation of material.  Thermoplastic conveying equipment components located between the main material reservoir and discharge mechanism shall be free from material accumulation and clogging.  Parts of application equipment in contact with the material shall be easily accessible for cleaning and maintaining.  Mixing and conveying equipment shall maintain material at the application temperature.

Glass beads shall be applied to the molten surface of completed stripes by either a single drop or a double drop application depending on the thickness of the thermoplastic striping as shown in Table 1015-13. Glass beads for single drop applications and the first (large) bead drop for double drop applications shall be applied by a gravity bead dispenser attached to the striping machine in such a manner that beads are dispensed simultaneously with the thermoplastic material at a controlled rate of flow on installed lines.  The second (small) bead drop shall be applied immediately after the first bead drop by a gravity bead dispenser attached to the striping machine.

Applicators and kettles shall be equipped and arranged to comply with requirements of the National Board of Fire Underwriters.  Applicators shall be maneuverable to the extent that straight lines can be followed and normal curves can be made in a true arc.  Applicator equipment shall consist of a motorized mobile unit capable of installing traffic stripes either left or right of the applicating unit so that only one lane of traffic will be occupied during installation.
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(b) Weather Limitations:  Application of markings will not be permitted when there is excessive pavement moisture.  The pavement shall be considered excessively moist when it is visibly wet or when a 1 square foot (0.1 sq m) piece of polyethylene film condenses moisture after being placed on the pavement surface for 15 minutes.  The surface temperature and the ambient temperature must be 50°F (10°C) and rising to begin striping operations.  Striping operations shall cease when either temperature reaches 50°F (10°C).
(c) Cleaning of Surfaces:  Surfaces on which markings are to be applied shall be cleaned of materials that may reduce adhesion of the thermoplastic marking materials to the pavement.  Cleaning shall be done by blast cleaning or grinding.  Surfaces shall be kept clean until placement of markings.
(d) Removal of Existing Markings:
(1) 40 Mil (1.0mm): Existing thermoplastic markings that are not flaking or peeling will not require removal prior to placement of thermoplastic.  Flaking or peeling material shall be removed by mechanical sweeper or wire brush to the satisfaction of the engineer prior to thermoplastic application.
(2) 90 Mil (2.3mm): Existing thermoplastic markings and painted markings, regardless of condition, shall be removed prior to placement of 90 mil (2.3 mm) thick or greater thermoplastic except on asphalt pavements, unless otherwise directed.
(3) Intersection Markings, Legends and Symbols: Existing markings shall be removed from the pavement surface so that 125 mils of new markings can be applied.
(4) Preformed Plastic Markings (Tape): Existing markings shall be removed from the pavement surface before applying the preformed plastic markings (tape).

Removal of markings shall be accomplished by methods that will not damage the pavement or bridge deck.  After the markings are removed, the debris and residue shall be picked up and disposed of by the contractor so that the primer and thermoplastic can adhere to the pavement.  At the end of each day's operations the engineer may direct that temporary pavement markings complying with Section 713 be used in areas where existing markings have been removed and new markings not placed.  Temporary pavement markings shall be satisfactorily removed prior to resuming thermoplastic marking operations.

All markings made in error or not conforming to the traffic operation in use shall be removed by either an abrasion or burning process to the satisfaction of the engineer.  Markings shall not be obliterated by painting with asphalt binder or other material.
(e) Application of Surface Primer:  A single component surface primer will be required prior to placement of thermoplastic markings over oxidized asphalt, when striping over existing thermoplastic on portland cement concrete surfaces, or when 40 mil (1.0 mm) thick thermoplastic is allowed to be placed over existing markings on concrete surfaces, unless otherwise directed by the engineer.  A two component epoxy primer sealer will be required prior to placement of thermoplastic materials on portland cement concrete surfaces, unless otherwise directed by the engineer.
(f) Application of Markings:  Material shall be installed in specified widths from 4 inches to 8 inches (100 mm to 200 mm) for 40 mil (1.0 mm) applications and from 4 inches to 24 inches (100 mm to 600 mm) for 90 mil (2.3 mm) applications.  Finished lines shall have well defined edges and be free of waviness.  Measurements shall be taken as an average through any 36-inch 
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(900 mm) section of line.  Longitudinal lines shall be offset approximately 2 inches (50 mm) from longitudinal joints.  A tolerance of +1/2 inch and -1/8 inch (+13 mm and -3 mm) from the specified width will be allowed, provided the variation is gradual.  Segments shall square off at each end without mist or drip.  Transverse variations from the control device up to 1 inch (25 mm) will be allowed provided the variation does not increase or decrease at the rate of more than 1/2 inch in 25 feet (15 mm in 10.0 m).  Lines not meeting these tolerances shall be removed and replaced at no direct pay.
(1) Thermoplastic Markings:  For extruded or ribbon gun applied markings, the  thickness of material, not including drop-on beads, shall be not less than 90 mils (2.3 mm) for lane lines, edge lines, black contrast, and gore markings and not less than 125 mils (3.2 mm) for crosswalks, stop lines, and word and symbol markings.

For spray applications the thickness of material, not including drop-on beads, shall not be less than 40 mils (1.0 mm).

Thermoplastic material at 90 mil (2.3 mm) thickness or greater shall be applied by extrusion at 390°F to 450°F (200°C to 230°C), unless otherwise recommended by the manufacturer.  Thermoplastic material at 40 mil (1.0 mm) thickness shall be applied by spray at 410°F to 450°F (210°C to 230°C).  Immediately after application of the markings, glass beads for a single drop application shall be applied at a minimum rate of 141 pounds per mile (40 kg/km) for a 4-inch (100 mm) solid line stripe.  Glass beads for a double drop application shall be applied at a minimum rate of 211 pounds per mile (60 kg/km) for each drop on a 4-inch (100 mm) solid line.  Black thermoplastic pavement marking material shall not require glass beads. Material shall not scorch or discolor when kept at this temperature range for 4 hours.
(2) Preformed Plastic Markings:  Plastic tape shall be applied with adequate pressure to ensure proper adhesion.  Preformed heat-applied thermoplastic material shall be applied in accordance with the manufacturers' recommendation.  Material not adhering properly shall be satisfactorily corrected at no direct pay.
(g) Field Testing of Roadway Markings:  The contractor will field test the pavement markings in accordance with Subsections 1015.10 and 1015.11 and Table 732-1.  Failure to meet these requirements will require the contractor to replace the portion of the material shown to be out of specifications as directed.
(h) Initial Requirements Corrective Work:  Any line found to be defective shall be restriped as directed by the engineer.  The corrective work shall also be subject to these requirements and as noted in Table 732-2, “Payment Adjustments for Initial Retroreflectivity.”  The contractor shall provide the materials and install the pavement marking at no direct pay.
(i) Subsequent (Warranty) Requirements Corrective Work:  The Department will take subsequent readings not later than one year after installation.  The retroreflective requirements for warranty readings are in accordance with Subsection 1015.10(c)(3), “Retroreflectivity”.  If a project fails to meet retroreflective requirements the contractor shall, at no cost to the Department, replace the materials and install the pavement markings.  The Department will determine if the failure is due to poor workmanship or due to no fault of the contractor.  Disputes will be resolved by the Chief Engineer.
(j) Guarantee:  Work performed in accordance with this Section shall be guaranteed as specified in Subsection 104.05, “Guarantees”.
Supplemental Specifications (January 2012)

Page 27 of 61
732.04 MEASUREMENT.
(a) Plastic Pavement Striping:  Plastic striping will be measured by the linear foot (lin m) or mile (km), as specified.  When a bid item is not included for gore markings, the Department will measure the quantity by converting the actual length and width of line installed to an equivalent length of the normal width line on that section of roadway.

(1) Linear Foot (Lin m):  Measurement will be made by the linear foot (lin m) of striping, exclusive of gaps.

(2) Mile (km):  Measurement will be made by the mile (km) of single stripe.  No deduction will be made for standard 30-foot (9 m) design gaps in broken-line striping; however, deductions will be made for the length of other gaps or omitted sections.

(b) Plastic Pavement Legends and Symbols:  Plastic legends and symbols will be measured per each legend or symbol.  Symbols shall include all letters, lines, bars or markings necessary to convey the message at each location.

(c) Removal of Existing Markings:  Removal of existing pavement markings for undivided highways will be measured by the linear mile (km) of full roadway width including shoulders.  For divided highways, the full roadway width including shoulders and ramps will be measured separately for each direction of travel.  Removal of pavement markings will include removal of lane lines, edgelines, gore markings, legends, symbols, and raised pavement markers.

732.05 PAYMENT.  Payment for the completed and accepted quantities of plastic pavement markings and removal of existing markings will be made at the contract unit prices, or in accordance with Table 732-2, “Payment Adjustments for Initial Retroreflectivity.”

Payment will be made under:

Item No.
Pay Item
Pay Unit
732-01
Plastic Pavement Striping


(    inch (__mm) Width)
Linear Foot (Lin m)

732-02 
Plastic Pavement Striping (Solid Line)


(    inch (__mm) Width)
Mile (km)

732-03
Plastic Pavement Striping (Broken Line)


(    inch (__mm) Width)
Mile (km)

732-04
Plastic Pavement Legends and Symbols (Type)
Each

732-05
Removal of Existing Markings
Mile (km)
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	Table 732-1

Field Testing of Plastic Pavement Markings

	Length of Roadway
	Minimum Required Readings

	Less than

1 mile (1.6 km)
	10 evenly spaced readings per line type/color1

	1 mile (1.6 km) to

6 miles (9.6 km)
	10 evenly spaced readings per line type/color for each 1 mile (1.6 km) section1

	Greater than

6 miles (9.6 km)
	5 evenly spaced readings per line type/color for each 1 mile (1.6 km) section2

	Legends and Symbols
	Visual night time inspection only

	8”, 16” and 24“ Lines
	5 readings per line/color2

	1 Average of 10 readings per set

2 Average of 5 readings per set

	Measurements

1. Each line type/color will be measured separately.

2. Measurements will be taken on dry, clean roadways.

3. Data will be collected in direction of traffic flow.

4. On broken lines (skip striping), no more than two readings will be taken per stripe, with readings 20 inches (0.5 m) from ends of marking.

5. The Department may take additional readings.

6. Acceptance will be based on the average of each set of readings for each line type/color.

7. Failure of the average reading for any segment to meet the specified minimum values will require replacement, corrective action or subject to payment adjustments specified in Table 732-2, “Payment Adjustment for Initial Retroreflectivity”.

8. Limits of replacement will be determined by the engineer.

9. Line widths 8”; 16”; and 24” will be tested per each location or as directed by the engineer.  Retroreflectivity shall match 40 mil (1.0 mm) requirements.

10. Aggregate Surface Course projects will not be tested for retroreflectivity, but will be visual inspected at night for acceptance by the engineer.

11. Multiple lane roadways will require testing of each lane line per mile.

12. No reflectance readings are required for black thermoplastic pavement markings.
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	Table 732-2

Payment Adjustment for Initial Retroreflectivity

	Contract Unit Price1, %
	White (mcd\lux\m2)
	Yellow (mcd\lux\m2)

	
	40 mil

(1.0 mm)
	90 mil

(2.3 mm)
	40 mil

(1.0 mm)
	90 mil

(2.3 mm)

	1032
	350
	450
	225
	300

	100
	250
	375
	175
	250

	90
	230
	360
	165
	230

	80
	220
	340
	155
	220

	50 or Restripe
	200
	325
	150
	200

	1.The payment requirements are based on the project total average of all test segments for initial reading in accordance with Table 732-1.

	2.There cannot be any test segments meeting less than 100 percent pay within the project limits to qualify for the bonus payment.


All subsections within Section 737 (09/11), Pages 503 – 507.


Delete Section 737, Painted Traffic Striping and substitute the following:
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Section 737

Painted Traffic Striping

737.01 DESCRIPTION.  This work consists of furnishing and applying reflective white or yellow paint for pavement striping, curbs and traffic islands in accordance with plan details, the MUTCD and these specifications.

737.02 MATERIALS.  Traffic paint shall be a water-based traffic paint complying with Subsection 1015.12.  Glass beads for drop-on application shall comply with Subsection 1015.13.

737.03 EQUIPMENT.  Selection of proper equipment to produce satisfactory results within the following requirements shall be the responsibility of the contractor.

(a) Equipment shall permit traffic to pass safely within the limits of the roadway surface and shoulder while operating.

(b) Equipment shall be designed for placement of both solid and broken line stripes of the spacing shown on the plans with square, neat stripe ends.  Hand spraying may be used for curbs and traffic islands.

(c) Equipment shall provide a method for cleaning the surface of dust immediately prior to placement of any striping or painting materials.

(d) Equipment shall provide a gravity bead dispenser for drop-on application of glass beads.

(e) The equipment shall provide accurate regulation of the application rate and shall have a tachometer or other approved device to ensure uniform paint application at the designated rate.  The equipment shall be adjustable for applying one, two or three adjacent lines simultaneously at the specified spacing and be equipped with a device capable of following a control line.  Operation of the unit shall be such that paint will not be spattered or blown on another stripe or outside the prescribed limits during application.  The unit shall be designed to properly agitate the paint while in operation.

(f) The equipment may be equipped with a heat exchanger to heat the paint to reduce drying time.

(g) The operation shall include a trailing vehicle equipped with a flashing arrow board.

737.04 CONSTRUCTION.  Yellow centerline striping shall be used to delineate traffic moving in opposite directions.  White lane line striping shall be used to delineate traffic moving in the same direction.  These stripings shall be broken lines and solid lines as required by Part 3 of the MUTCD.  Edge lines shall be solid lines, the color of which shall be determined from Part 3 of the MUTCD.

Pavement striping shall be 4 inches (100 mm) in width on all routes.  Striping widths for gore markings and turning lanes shall be 8 inches (200 mm) unless noted otherwise in the plans.  All lines shall have clean edges with a width tolerance in accordance with Subsection 737.08.  The engineer may waive the tolerance when deviations are caused by undulation in the pavement surface.
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Broken lines shall be constructed with a stripe-to-gap ratio of a 10-foot (3 m) paint stripe to a 30-foot (9m) gap.  The length of the stripe shall be 10 feet (3 m) minimum and 10 1/2 feet (3.2 m) maximum.  The stripe-gap cycle shall be 40 feet (12 m) minimum and 40 1/2 feet (12.3 m) maximum.

Curbs and islands shall be painted (yellow or white) as determined in the plans.  Paint for curbs and islands may be applied by machine or hand methods as approved by the engineer.

The contractor shall apply all paint on new pavement prior to opening to traffic. When rain or other unavoidable occurrences prevent the marking of pavement, the contractor shall mark the pavement as soon as conditions permit before the roadway is allowed to be open.  The requirements of Subsection 713.06 shall govern over the above mentioned application requirements.

737.05 SURFACE PREPARATION.  Surfaces to be painted shall be cleaned of materials that may reduce adhesion of paint.  Any flaking or peeling material shall be removed by mechanical sweeper or wire brush to the satisfaction of the engineer.  Surfaces shall be kept clean and dry at the time of application of paint.

737.06 WEATHER LIMITATIONS.  No painting shall be done when:

1. the pavement surface is not thoroughly dried; or,

2. the air is foggy or misty; or,

3. the air or surface temperature is below 50°F (10°C); or,

4. wind or other conditions cause a film of dust to be deposited on the surface after cleaning; or,

5. wind causes displacement of striping material.

737.07 APPLICATION.  The longitudinal joint or existing centerline stripe shall be used in determining the location of the centerline of new striping.  In the absence of a longitudinal joint or existing stripe, the location of the centerline of new striping shall be located by the contractor with the approval of the engineer.  Broken line individual intervals will not be marked.  No striping material shall be applied over a guide stringline.

(a) Paint Preparation:  Immediately before application, paints shall be agitated and mixed thoroughly to a uniform consistency, free from lumps or agglomerates.  Paints shall be kept covered to retain volatiles.  Paints shall not be thinned without approval.  Paint shall be kept thoroughly mixed throughout the application process.

Paint may be heated in heat exchangers to accelerate drying, to a temperature between 110°F and 130°F (43°C and 54°C) for water-based paint.

(b) Application Rate:  Paint shall be applied at the rate of 25 gallons per mile (59 L/km) at a thickness of 22 wet mils (560 wet µm) and 15 dry mils (380 dry µm) to produce a 4-inch (100 mm) wide solid line.  Temporary paint shall be applied at a thickness of 15 wet mils (380 wet µm).  Curb and island painting shall be applied at the rate of 12.5 gallons per 100 square yards (57 liters /100 sq m) at a thickness of 15 wet mils (380 wet µm).

Glass beads, complying with Subsection 1015.13, shall be applied at the same time as the paint but in a separate operation at the rate of 90 pounds of beads per 100 square 
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yards (49 kg/ 100 sq m).  The application of glass beads by the drop-on-method for hand painting shall be at the rate of 72 pounds per 100 square yards (39 kg/100 sq m) of markings or as specified in the plans.

737.08 TOLERANCES.  A tolerance of +1/2 inch and -1/8 inch (+13 mm and -3 mm) from the specified width will be allowed, provided the variation is gradual.  Segments of broken line may vary ±6 inches (150 mm) from the specified length provided it is not consistently short.  Segments shall be squared off at each end without mist or drip.  Longitudinal painted lines shall not deviate from established alignment by more than 1 inch (25 mm) provided the variation does not increase or decrease at the rate of more than 1/2 inch in 25 feet (15 mm in 10 m).  Lines not meeting these tolerances shall be removed by abrasive blasting or grinding and replaced at no direct pay.

737.09 PROTECTION OF MARKINGS.  Traffic shall be prevented from crossing a wet stripe.  The contractor shall use flaggers or other methods to prevent traffic from crossing the wet paint or adjust the operation.  Paint that has been marred or picked up by traffic before it has dried shall be repaired by the contractor at no direct pay.  The pavement shall be cleaned outside the painted area at no direct pay.

The contractor is not required to maintain striping which has been accepted and opened to traffic.

737.10 PROTECTION OF TRAFFIC.  The contractor shall furnish and place all necessary temporary warning and directional signs to direct and protect the traveling public during striping or painting operations.

The pavement striping equipment shall move in the direction of normal traffic flow.  The trailing vehicle shall be equipped with an approved flashing arrowboard for directing traffic to the appropriate side during striping operation, when required.  Temporary signs, cones and equipment shall be removed from the roadway when striping equipment is not in operation.

Protective and traffic marking devices shall comply with Section 713.

The contractor shall be responsible for resolving all issues related to paint on private vehicles at no direct pay.

737.11 FIELD TESTING OF PAINTED TRAFFIC STRIPING:  The Department will field test the pavement markings in accordance with Subsection 1015.12 and Table 737-1.  Failure to meet these requirements will require the contractor to provide material and install the portion of the material shown to be out of specifications as directed by the engineer at no cost to the Department.

737.12 CORRECTIVE WORK:  Any line or painted area found to be defective shall be restriped or repainted as directed by the engineer.  The corrective work shall also be subject to these requirements and as noted in Table 737-2, “Payment Adjustments for Initial Retroreflectivity”.  The contractor shall restripe or repaint any defective area at no cost to the Department.
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737.13 GUARANTEE:  All work performed in accordance with this section shall be guaranteed in accordance with Subsection 104.05.

737.14 MEASUREMENT.  Painted Traffic Striping will be measured by the mile (km) or linear foot (lin m) as specified.  Painted curbs and islands will be measured by the square yard or linear foot.  The quantities of traffic paint for payment will be the design quantities specified in the plans and adjustments thereto.  The design quantities will be adjusted if the engineer makes changes to adjust to field conditions, if design errors are proven, or if design changes are necessary.

(a) Mile (km):  Measurement will be by the mile (km) of single stripe per roadway.  No deduction will be made for the standard 30-foot (9 m) design gaps in broken-line striping; however, deductions will be made for the length of other omitted sections.

(b) Linear Foot (Lin m):  Measurement will be by the linear foot (lin m), exclusive of gaps.

(c) Square Yard (sq m):  Measurement will be by the square yard (sq m) based on horizontal dimensions of the painted area.  Quantities will not be adjusted for the vertical faces.

737.15 PAYMENT.  Payment for painted traffic striping paint will be made at the contract unit prices and as noted in Table 737-2, “Payment Adjustments for Initial Retroreflectivity”.

Payment will be made under:

Item No.
Pay Item
Pay Unit
737-01
Painted Traffic Striping (Solid Line)
Mile (km)

737-02
Painted Traffic Striping 


(Broken Line)
Mile (km)

737-03
Painted Traffic Striping (Solid Line)
Linear Foot (Lin m)

737-04
Painted Curbs and Islands
Square Yard (Sq m)

737-05
Painted Curbs and Islands
Linear Foot (Lin m)
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	Table 737-1

Field Testing of Painted Pavement Markings

	Length of Roadway
	Minimum Required Readings

	Less than

1 mile (1.6 km)
	10 evenly spaced readings per line type/color1

	1 mile (1.6 km) to

6 miles (9.6 km)
	10 evenly spaced readings per line type/color for each 1 mile (1.6 km) section1

	Greater than

6 miles (9.6 km)
	5 evenly spaced readings per line type/color for each 1 mile (1.6 km) section2

	Legends and Symbols
	Visual night time inspection only

	8”, 16” and 24“ Lines
	5 readings per line/color2

	1 Average of 10 readings per set

2 Average of 5 readings per set

	Measurements

1. Each line type/color will be measured separately.

2. Measurements will be taken on dry, clean roadways.

3. Data will be collected in direction of traffic flow.

4. On broken lines (skip striping), no more than two readings will be taken per stripe, with readings 20 inches (0.5 m) from ends of marking.

5. The Department may take additional readings.

6. Acceptance will be based on the average of each set of readings for each line type/color.

7. Failure of the average reading for any segment to meet the specified minimum values will require replacement, corrective action, or subject to payment adjustments specified in Table 732-2, “Payment Adjustment for Initial Retroreflectivity”.

8. Limits of replacement will be determined by the engineer.

9. Line widths 8”; 16”; and 24” will be tested per each location or as directed by the engineer.  Retroreflectivity shall match 40 mil (1.0 mm) requirements.

10. Aggregate Surface Course projects will not be tested for retroreflectivity, but will be visual inspected at night for acceptance by the engineer.

11. Multiple lane roadways will require testing of each lane line per mile.
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	Table 737-2

Payment Adjustment for Initial Retroreflectivity

	Contract Unit

Price 1, %
	Retroreflectivity Number (Painted Markings)

	
	White (mcd\lux\m2)
	Yellow (mcd\lux\m2)

	100
	250
	175

	90
	230
	165

	80
	220
	155

	50 or Restripe
	200
	150

	1 The payment requirements are based on the project total average of all test segments for initial reading in accordance with Table 737-1.


SECTION 804 – DRIVEN PILES:

Subsection 804.08 – Construction Requirements (04/07), Pages548 – 554.
Delete the first sentence of Heading (a), Preboring and substitute the following.

Preboring by augering, wet-rotary drilling, or other methods used to facilitate pile driving will not be permitted unless specified in the plans or allowed by the engineer.
Delete the first sentence of Heading (b), Jetting and substitute the following.

Jetting will not be permitted unless allowed in the plans or allowed by the engineer.
SECTION 813 – CONCRETE APPROACH SLABS:

Subsection 813.03 – Embankment (06/08), Pages 688 – 690.

Delete the third paragraph and substitute the following:
When specified, the approach slab shall be placed on a layer of bedding material in accordance with plan details.  Bedding material shall be placed and compacted as directed and covered with approved polyethylene film of at least 6-mil (150 μm) nominal thickness.

SECTION 901 – PORTLAND CEMENT CONCRETE:

Subsection 901.06 – Quality Control of Concrete (08/06), Pages 726 – 731.

Add the following to the contents of Heading (b), Quality Control Tests.

The contractor shall be responsible for monitoring the components (cement, mineral and chemical admixtures, aggregates) in their mix to protect against any changes due to component variations.  As component shipments arrive, the contractor shall verify slump, air content and set time by testing at ambient temperatures.  The contractor shall make adjustments to the mix design to rectify any changes which would adversely affect constructability, concrete placement or the specifications.  The contractor shall submit test results to the Department for review each day of paving.  Testing to validate component consistency will be documented on the control logs.  Conformance or variation in mix parameters (workability, set times, air content, etc.) shall 
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be noted on the control logs.  The contractor shall provide a copy of the proposed testing plan to the engineer for record.  Acceptance of the plan does not relieve the contractor’s responsibility for consistency.

Subsection 901.08 – Composition of Concrete (12/05), Pages 732 – 734.

Add the following to Heading (a).
The blended cement containing up to 50 percent of grade 100 or grade 120 ground granulated blast-furnace slag must be in compliance with Subsection 1001.04 for portland blast-furnace slag cement.
SECTION 1001 – HYDRAULIC CEMENT:

Subsection 1001.01 – Portland Cement (09/07). Page 749.

Delete the contents of this subsection and substitute the following.
1001.01 PORTLAND CEMENT.  Portland cement shall be from an approved source listed in QPL 7 and shall comply with AASHTO M 85.


Alkali content calculated as sodium oxide equivalent shall not exceed 0.60 percent by weight for all types of cement.

SECTION 1002 – ASPHALT MATERIALS AND ADDITIVES:

Subsection 1002.02 – Asphalt Material Additives (04/08), Pages 750 – 760.
Delete Table 1002-1, Performance Graded Asphalt Cements and substitute the following.

Table 1002-1

Performance Graded Asphalt Cements

	Property
	AASHTO

Test Method
	PG82-22rm6
	PG76-22m
	PG70-22m
	PG64-22
	PG58-28

	
	
	Spec.
	Spec.
	Spec.
	Spec.
	Spec.

	Tests on Original Binder:
	
	
	
	
	
	

	Rotational Viscosity @ 135°C, Pa·s 1
	T 316
	3.0
	3.0
	3.0
	3.0
	3.0

	Dynamic Shear, 10 rad/s,

G*/Sin Delta, kPa
	T 315
	1.00+

@ 82°C
	1.00+

@ 76°C
	1.00+

@ 70°C
	1.30+

@ 64°C
	1.00+

@ 58°C

	Flash Point, °C
	T 48
	232+
	232+
	232+
	232+
	232+

	Solubility, % 2
	T 44
	N/A
	99.0+
	99.0+
	99.0+
	99.0+

	Separation of Polymer, 163°C, 48 hours, degree C difference in R & B from top to bottom 5
	ASTM

D 7173

AASHTO T 53
	---


	2-


	2-


	---


	---



	Force Ductility Ratio (f2/f1, 4°C, 5 cm/min., f2 @ 30 cm elongation)3
	T 300
	---
	0.30+
	---
	---
	---

	Force Ductility, (4°C, 5 cm/min, 30 cm elongation, kg)3
	T 300
	---
	---
	0.23+
	---
	---

	Tests on Rolling Thin Film Oven Residue:
	T 240
	
	
	
	
	

	Mass loss, %
	T 240
	1.00-
	1.00-
	1.00-
	1.00-
	1.00-

	Dynamic Shear, 10 rad/s,

G*/Sin Delta, kPa
	T 315


	2.20+

@ 82°C
	2.20+

@76°C
	2.20+

@ 70°C
	2.20+

@ 64°C
	2.20+

@ 58°C

	Elastic Recovery, 25°C, 10 cm elongation, % 4
	T 301
	60+
	60+
	40+
	---
	---

	Ductility, 25°C, 5 cm/min, cm
	T 51
	---
	---
	---
	90+
	---

	Tests on Pressure Aging Vessel Residue:
	R 28
	
	
	
	
	

	Dynamic Shear, @ 25°C, 10 rad/s, G* Sin Delta, kPa
	T 315
	5000-
	5000-
	5000-
	5000-
	5000-

@ 19°C

	Bending Beam Creep Stiffness, S, MPa @ -12°C.
	T 313
	300-
	300-
	300-
	300-
	300-

@ -18°C

	Bending Beam Creep Slope, m value,@ -12°C
	T 313
	0.300+
	0.300+
	0.300+
	0.300+
	0.300+

@ -18°C


1The rotational viscosity will be measured to determine product uniformity.  The rotational viscosity measured by the supplier shall be noted on the Certificate of Delivery.  A binder having a rotational viscosity of 3.0 Pa·s or less will typically have adequate mixing and pumping capabilities.  Binders with rotational viscosity values higher than 3.0 Pa·s should be used with caution and only after consulting with the supplier as to any special handling procedures and guarantees of mixing and pumping capabilities.
2Not all polymers are soluble in the specified solvents.  If the polymer modified asphalt digested in the solvent will not pass the filter media, a sample of the base asphalt used in making the polymer modified asphalt should be tested for solubility.  If the solubility of the base asphalt is at least 99.0%, the material will be considered as passing.

3AASHTO T 300 except the second peak (f2) is defined as the stress at 30 cm elongation.
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4AASHTO T 301 except elongation shall be 10 cm.

5Prepare samples per ASTM D 7173.  Determine softening point of top and bottom per AASHTO T 53.

6The quality assurance plan for this product will require the contractors who use this material to submit written documentation of tank cleaning annually.  Contractors must have tank mixers.  Written certificates of analysis from the asphalt binder supplier confirming rubber source and size distribution of rubber used shall be furnished to the Materials Laboratory.

Add the following Table 1002-12, Anionic Trackless Tack Coat Grade NTSS-1HM.

Table 1002-12

Anionic Trackless Tack Coat Grade NTSS-1HM

	Property
	AASHTO

Test Method
	Specification Deviation

	
	
	100% Pay
	50% Pay or Remove1

	Viscosity, Saybolt Furol @ 25°C, s
	T 59
	15 - 100
	---

	Storage Stability, 24 Hour, %
	T 59
	1.0-
	---

	Settlement, 5 Days, %
	T 59
	5.0-
	---

	Residue by Distillation, %
	T 59
	50+
	49-

	Oil Distillate, %
	T 59
	1.0-
	---

	Sieve Test2, (Retained on the 850 μm), %
	T 59
	0.3-
	---

	Tests on Residue
	
	
	

	Penetration @ 25°C, 100g, 5s, dmm
	T 49
	20-
	---

	Softening Point, Ring and Ball, °C
	T 53
	65+
	64-

	Solubility, %
	T 44
	97.5+
	---

	DSR @ 82°C; G*/Sin δ, 10 rad / s, kPa
	T 315
	1.0+
	---


1 At the option of Engineer.

2 Sieve tests may be waived if no application problems are present in the field.
SECTION 1003 – AGGREGATES:

Subsection 1003.02 – Aggregates for Portland Cement Concrete and Mortar (07/07),


Pages 763 – 766.

Delete the contents of Heading (c), Aggregates for Types B and D Pavements, and substitute the following.

(c) Aggregates for Types B and D Pavements:  For the combined aggregates for the proposed portland cement concrete pavement mix, the percent retained based on the dry weight (mass) of the total aggregates shall meet the requirements of Table 1003-1A for the type of pavement specified in the plans.  Additionally, the sum of the percents retained on any two adjacent sieves so designated in the table shall be at least 12 percent of the total combined aggregates.  The maximum amounts by weight (mass) of deleterious materials for the total aggregate shall be the same as shown in Subsection 1003.02(b).
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Table 1003-1A

Aggregates for Types B and D Pavements

	U.S. Sieve
	Metric Sieve
	Percent Retained of Total Combined Aggregates

	
	
	Pavement Type

	
	
	Type B
	Type D

	2 1/2 inch
	63 mm
	0
	0

	2 inch
	50 mm
	0
	0-20

	1 1/2 inch
	37.5 mm
	0-20
	0-20

	1 inch
	25.0 mm
	0-20
	5-20

	3/4 inch
	19.0 mm
	5-20
	5-20

	1/2 inch
	12.5 mm
	5-20
	5-20

	3/8 inch
	9.5 mm
	5-20
	5-20

	No. 4
	4.75 mm
	5-20
	5-20

	No. 8
	2.36 mm
	5-20
	5-20

	No. 16
	1.18 mm
	5-20
	5-20

	No. 30
	600 μm
	5-20
	5-20

	No. 50
	300 μm
	0-20
	0-20

	No. 100
	150 μm
	0-20
	0-20

	No. 200
	75 μm
	0-5
	0-5

	Note:  For the sieves in the shaded areas, the sum of any two adjacent sieves shall be a minimum of 12 percent of the total combined aggregates.


Each type of aggregate to be used in the proposed mixture shall be sampled and tested individually.  The percent of total combined aggregates retained shall be determined mathematically based on the proportions of the combined aggregate blend.  All gradation calculations shall be based on percent of dry weight (mass).
Subsection 1003.03 – Base Course Aggregates (07/08), Page 767 – 768.
Add the following:

(e) Blended Calcium Sulfate:  When blended calcium sulfate base course material is allowed on the plans, it shall consist of calcium sulfate from a source approved by the Materials and Testing Section and be blended with an approved aggregate or lime.  The source shall have a quality control program approved by the Materials and Testing Section.  The source shall have been given environmental clearance by the Department of Environmental Quality for the intended use, and written evidence of such environmental clearance shall be on file at the Materials and Testing Section.  DOTD monitoring for compliance with environmental regulations will be limited to the pH testing stated herein below.  The blended material shall be non-plastic and reasonably free from organic and foreign matter.  The pH shall be a minimum of 5.0 when tested in accordance with DOTD TR 430.  Re-evaluation will be required if the source of the aggregate or lime that is blended with the calcium sulfate changes.

Blended calcium sulfate material used as base course shall comply with the following gradation requirements when tested in accordance with DOTD TR 113, modified to include a 
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maximum drying temperature of 140°F (60°C).  Sampling shall be taken from an approved stockpile at the point of origin.

	U.S. Sieve
	Metric Sieve
	Percent Passing

	1-1/2 inch
	37.5 mm
	60 - 100

	1 inch
	25.0 mm
	40 - 80

	3/4 inch
	19.0 mm
	30 - 70

	No. 4
	4.75 mm
	20 - 65

	No. 200
	75 μm
	0 - 25


Blended calcium sulfate shall be sampled in accordance with the requirements for stone in Section 302 of the Materials Sampling Manual.

Subsection 1003.09 – Nonplastic Embankment (03/09), Pages 775 and 776.

Delete Heading (b) and substitute the following.

(b) Stone:  Stone shall be coarse stone from a source listed on QPL 2.  For applications requiring lightweight embankment, the stone shall have a dry rodded unit weight (mass) of no greater than 95 pounds per cubic foot (1520 kg/cu m) when tested in accordance with AASHTO T19.  Stone shall comply with the following gradation:

	U.S. Sieve
	Metric Sieve
	Percent Passing

	2 inch
	50 mm
	100

	1 1/2 inch
	37.5 mm
	85 - 100

	3/4 inch
	19.0 mm
	35 - 88

	No. 4
	4.75 mm
	0 - 10


SECTION 1005 – JOINT MATERIALS FOR PAVEMENTS AND STRUCTURES:

Subsection 1005.04 – Combination Joint Former/Sealer (11/05), Pages 782 and 783.

Delete Heading (a) and substitute the following.

(a)  Description:  This joint former/sealer is intended for use in simultaneously forming and sealing a weakened plane in portland cement concrete pavements.

The material shall consist of an elastomeric strip permanently bonded either mechanically or chemically at the top of each of two rigid plastic side frames and covered with a removable plastic top cap.  Side frames shall be of such configuration that when the sealer is inserted into plastic concrete and vibrated, a permanent bond forms between side frames and concrete.
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Delete Heading (b)(1) and substitute the following.
(1)  Elastomer:  The elastomer strip portion of the material shall be manufactured from vulcanized elastomeric compound using polymerized chloroprene or thermoplastic vulcanizate as the base polymer, and shall comply with the following requirements:
	Property
	ASTM Test Method
	Requirements

	
	
	Polymerized Chloroprene
	Thermoplastic Vulcanizate

	Tensile Strength, kPa, Min.
	D 412
	12,400
	7,400

	Elongation at Break, % Min.
	D 412
	200
	400

	Hardness, Shore A
	D 2240
	65 ± 10
	65 ± 10

	Properties after Aging, 70 h @ 100°C
	D 573
	
	

	       Tensile Strength, % Loss, Max.
	
	20
	20

	       Elongation, % loss, Max.
	
	25
	25

	       Hardness, pts. increase, Max.
	
	10
	10

	Ozone Resistance, 20% strain or bentloop,
	
	
	

	       300 pphm in air, 70 h @ 40°C
	D 1149
	no cracks
	no cracks

	Oil Swell, IRM 903, 70 h 
	
	
	

	       @ 100°C, wt change, % Max. 
	D 471
	45
	75


Delete Headings (b)(2) and (b)(3) and substitute the following:

(2) Bond of Elastomer to Plastic:  The force required to shear the elastomer from the plastic shall be a minimum of 5.0 pounds per linear inch (90 g/mm) of sealer when tested in accordance with DOTD TR 636.

(3) Bond of Plastic to Cement Mortar:  This bond will be evaluated and shall meet the following requirements:

The force required to separate the cement mortar from the plastic shall be a minimum of 5.0 pounds per linear inch (90 g/mm) of sealer when tested in accordance with DOTD TR 636.

SECTION 1006 – CONCRETE AND PLASTIC PIPE:

Subsection 1006.09 – Plastic Yard Drain Pipe (06/07), Page 789.

Delete the contents of Subheading (a)(3), Ribbed Polyvinyl Chloride Pipe (RPVCP) and substitute the following.

Ribbed Polyvinyl Chloride Pipe (RPVCP):  Ribbed Polyvinyl Chloride Pipe shall comply with ASTM F 794, Series 46 or ASTM F 949 (46 psi).
SECTION 1013 – METALS:

Subsection 1013.09 – Steel Piles (08/06) Page 822.
Delete the title and references to “Steel Piles” in this subsection and substitute “Steel H Piles”.
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SECTION 1015 – SIGNS AND PAVEMENT MARKINGS:

All subsections within Section 1015 (10/11), Pages 831 – 849.


Delete Section 1015, Signs and Pavement Markings and substitute the following:

Section 1015

Signs and Pavement Markings

1015.01 GENERAL REQUIREMENTS.  The materials shall comply with these specifications, the plans and the MUTCD.  When directed, the contractor shall furnish and prepare samples for testing in accordance with Department instructions.

1015.02 METALS.

(a) Ferrous Metals:

(1) Structural Steel:  Structural steel for posts, stringers, framing and miscellaneous steel shall comply with AASHTO M 270, Grade 36 (M 270M, Grade 250).  Steel shall be galvanized in accordance with Subsection 811.12.

(2) Steel Pipe:  Steel pipe or tubing for structures shall be Schedule 40 (STD) complying with ASTM A 53, Type E or Type S Grade B, or hot formed tubing complying with ASTM A 36 (ASTM A 36M) and ASTM A 501.

(3) Steel Posts for Small Signs, Markers and Delineators:  Posts shall be steel of the flanged channel type shown on the plans, galvanized after fabrication in accordance with Subsection 811.12.  Before fabrication, posts shall be within 3.5 percent of the specified weight (mass).

Posts shall be fabricated from steel complying with either ASTM A 499, Grade 60 with chemical properties conforming to ASTM A 1 for 91 ‑lb/yd (45 kg/m) or heavier rail steel, or ASTM A 576, Grade 1080 with 0.10 percent ‑0.20 percent silicon.  Holes 3/8 inch (10 mm) in diameter shall be drilled or punched through the middle of each post on one inch (25-mm) centers for at least 36 inches (900 mm) from the top of each post.

(b) Aluminum Alloy:  Structural members shall be aluminum complying with ASTM B 221 (ASTM B 221M) or ASTM B 429, Alloy 6061‑T6.  Miscellaneous aluminum shall comply with ASTM B 209 (ASTM B 209M), Alloy 6061‑T6.

(c) Fittings:

(1) Structural Bolts, Nuts and Washers:  High strength bolts shall be ASTM A 325 (ASTM A 325M), and other bolts shall be ASTM A 307, Grade A or Grade B.  Bolts shall have hexagonal heads and be supplied with two flat and one lock washer and hexagonal‑head nut.  Bevel washers, where required, shall be wrought steel.  Bolts, nuts and washers shall be galvanized in accordance with ASTM A 153 or by an approved mechanical galvanizing process complying with ASTM B 695 that provides the same coating thickness.

Anchor bolts shall be AASHTO M 270, Grade 36 (M 270M, Grade 250) steel except the maximum tensile strength shall be 88,000 psi (605 MPa) and galvanized in accordance with Subsection 811.12 unless otherwise specified.

Stainless steel bolts shall comply with ASTM A 320 (ASTM A 320M), Grade B 8, annealed or approved equal.
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(2) Fasteners:  Fasteners used in fabricating sign faces, including splice plates for joining two panels, sills and border angles, and attaching route marker shields shall be 1/4 inch (6 mm) aluminum blind rivets that provide positive mandrel retention.  These rivets shall have a minimum tensile strength of 875 pounds (397 kg) and a minimum sheer strength of 850 pounds (386 kg).

Fasteners, used in attaching Interstate, Louisiana, and U.S. shields to the sign panel, shall be manufactured from aluminum alloy with brasier heads, complying with ASTM B 316 (ASTM B 316M), Alloy 2024-T4.

Fasteners used in attaching demountable legend to sign faces (except for shields) shall be 1/8 inch (3 mm) diameter blind rivets manufactured from aluminum alloy complying with ASTM B 316 (ASTM B 316M), Alloy 1100‑H14.

Fasteners for delineator, object marker and milepost assemblies shall be vandal resistant and will be subject to approval prior to use.

1015.03 FLEXIBLE POSTS.  Flexible posts for small signs, markers and delineators shall be approved products listed in QPL 39.

1015.04 SIGN PANELS.

(a) Permanent Sign Panels:  Flat panels shall be aluminum sheets or plates complying with ASTM B 209, Alloy 6061‑T6 or Alloy 5052‑H38.  Extruded aluminum panels shall comply with ASTM B 221 (ASTM B 221M), Alloy 6063-T6 and after fabrication, have a flatness equal to or less than 0.031 inch per foot of length and 0.004 inch per inch of width.

(b) Temporary Sign Panels:  Substrate for barricade panels shall be either wood or rigid thermoplastic. Substrate for portable signs shall be aluminum, wood or plastic.  Substrate for post mounted signs shall be aluminum, wood, rigid thermoplastic or aluminum clad low density polyethylene plastic.

(1) Aluminum:  Aluminum sheeting shall be 0.080 inch (2 mm) thickness complying with ASTM B 209 (ASTM B 209M), Alloy 6061‑T6 or Alloy 5052‑H38.

(2) Wood:  Plywood sheeting of exterior type Grades either High Density Overlay or Medium Density Overlay, are acceptable for use provided the following requirements are met.

Panels shall be a minimum of 5/8 inch (15 mm) thick and shall comply with the latest American Plywood Association specifications and be identified with the APA edge mark or back stamp to verify inspection and testing.  Prior to application of reflective sheeting, the surface shall be abraded with steel wool or fine sandpaper, and wiped thoroughly clean.  The surface shall be allowed to dry a minimum of 8 hours prior to application of sheeting.  Cut edges of plywood panels shall be sealed with an approved aluminum pigmented polyurethane sealer.

(3) Plastic:  Plastic substrate for barricade panels and signs shall be as follows.

a. Fiber Reinforced Vinyl (PVC): The substrate shall have a nominal composite thickness of 0.04 inches (1 mm) and be bonded to an approved retroreflective material by the manufacturer.

b. Rigid Thermoplastic: Rigid thermoplastic substrate shall consist of either High Density Polyethylene (HDPE) or High Density Polycarbonate (HDPC).  The rigid thermoplastic for barricade panels shall be hollow core HDPE or HDPC with a minimum 
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thickness of 0.625 inch (16 mm).  The thermoplastic for sign panels shall be either 0.40 inch (10 mm) thick thin wall, fluted substrate or 0.625 inch (16 mm) thick blow molded substrate. Substrates shall be sufficiently rigid to maintain a flat face and shall be capable of attachment to the sign mounting in such a manner as not to crush or otherwise deform the substrate.  Reflectorized sheeting applied to rigid thermoplastic shall have its manufacturer's approval for use on the substrate.

c. Aluminum Clad Low Density Polyethylene (AL/LDPE) Plastic: The aluminum clad low density polyethylene plastic substrate shall be 0.080 inch (2 mm) thick. The substrates shall be sufficiently rigid to maintain a flat face and shall be capable of attachment to the sign mounting in such a manner as not to crush or otherwise deform the substrate.  Reflectorized sheeting applied to aluminum clad low density polyethylene shall have its manufacturer's approval for use on this substrate.

1015.05 REFLECTIVE SHEETING.

(a) Permanent and Temporary Standard Sheeting:  Reflective sheeting shall be one of the following standard types as specified on the plans and complying with ASTM D 4956 except as modified herein.  Permanent warning, regulatory, guide and supplemental guide sign sheeting shall meet the requirements of DOTD Type X as detailed below.  Reflective sheeting for temporary signs and devices shall meet the requirements of ASTM D 4956 Type III except as noted in Subsection 1015.05(f).  Reflective sheeting shall be an approved product listed in QPL 13.

Type III - 
A high-intensity retroreflective sheeting that is typically encapsulated glass-bead retroreflective material.

Type VI - 
An elastomeric, high-intensity retroreflective sheeting without adhesive.  This sheeting is typically a vinyl microprismatic retroreflective material.

Type X - 
A super high-intensity retroreflective sheeting having highest retroreflectivity characteristics at medium distances.  This sheeting is typically an unmetalized microprismatic retroreflective element material.

(b) Fluorescent Pink Retroreflective Sheeting:  Signs for temporary control of traffic through incident management areas shall be Type VI fluorescent pink retroreflective sheeting and shall comply with the MUTCD.  Temporary traffic control signs for incident management shall be placed to notify motorists of upcoming incidents on the roadway, and shall be removed from public view once the incident has been managed.  Physical properties shall comply with ASTM D 4956.  Photometric properties shall be as follows.

(1) Retroreflectivity:  Minimum Coefficients of Retroreflection shall be as specified in Table 1015-1.
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	Table 1015-1

Coefficients of Retroreflection for Fluorescent Pink Sheeting1

	Observation

Angle, degrees
	Entrance

Angle, degrees
	Fluorescent

Pink

	0.2

0.2

0.5

0.5
	-4

+30

-4

+30
	100

40

40

15

	1Minimum Coefficient of Retroreflection (RA) (cd lx-1m-2)


(2) Color and Daytime Luminance:  Color Chromaticity Coordinates and Daytime Luminance Factors shall be as specified in Table 1015-2.

	Table 1015-2

Fluorescent Pink Color Specifications Limits (Daytime)

	Chromaticity Coordinates (corner points) 1
	Luminance Factor, min.

	1
	2
	3
	4
	Y%

	x
	y
	x
	y
	x
	Y
	x
	y
	25

	0.450
	0.270
	0.590
	0.350
	0.644
	0.290
	0.536
	0.230
	

	1The four pairs of chromaticity coordinates measured with CIE 2° Standard Observer and 45/0 (0/45) geometry and CIE D65 Standard Illuminant.


(c) DOTD Type X Retroreflective Sheeting:  Physical properties shall comply with ASTM D 4956.  Color shall conform to ASTM D 4956, Table 11.  Luminance shall conform to ASTM D 4956, Table 2.  Retroreflectivity properties shall be as follows:


(1) Retroreflectivity:  Minimum Coefficients of Retroreflection shall be as specified in Table 1015-1A.
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	Table 1015-1A

Coefficients of Retroreflection for DOTD Type X Sheeting1

	Observation Angle, (degrees)
	0.2
	0.2
	0.5
	0.5

	Entrance Angle, (degrees)
	-4
	+30
	-4
	+30

	White
	560
	280
	200
	100

	Yellow
	420
	210
	150
	75

	Orange
	210
	105
	75
	37

	Green
	56
	28
	20
	10

	Red
	84
	42
	30
	15

	Blue
	28
	14
	10
	5.0

	Brown
	17
	8.4
	6.0
	3.0

	Fluorescent Yellow-Green
	450
	220
	160
	80

	Fluorescent Yellow
	340
	170
	120
	60

	Fluorescent Orange
	170
	84
	60
	30

	1Minimum Coefficient of Retroreflection (RA) (cd lx-1m-2)


(d) Adhesive Classes:  The adhesive required for retroreflective sheeting shall be Class 1 (pressure sensitive) as specified in ASTM D 4956.

(e) Accelerated Weathering:  Reflective sheeting, when processed, applied and cleaned in accordance with the manufacturer's recommendations shall perform in accordance with the accelerated weathering standards in Table 1015-3.
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	Table 1015-3

Accelerated Weathering Standards1

	Type
	Retroreflectivity2
	Colorfastness3

	
	Orange/

Fluorescent Orange
	All colors, except Orange/

Fluorescent Orange
	Orange/

Fluorescent Orange
	All colors, except Orange/

Fluorescent Orange

	III
	1 year
	804
	3 years
	804
	1 year
	3 years

	III

(for drums)
	1 year
	804
	1 year
	804
	1 year
	1 year

	VI
	1/2 year
	505
	1/2 year
	505
	1/2 year
	1/2 year

	DOTD X
	1 year
	806
	3 years
	806
	1 year
	3 years

	1At an angle of 45° from the horizontal and facing south in accordance with ASTM G 7 at an approved test facility in Louisiana or South Florida.

	2Percent retained  retroreflectivity of referenced table after the outdoor test exposure time specified.

	3Colors shall conform to the color specification limits of ASTM D 4956 after the outdoor test exposure time specified.

	4ASTM D 4956, Table 4.

	5ASTM D 4956, Table 7.

	6Table 1015-1A.


(f) Expected Sign Life Data and Performance:  The sheeting manufacturer shall supply expected retroreflectivity service life curves for each of the following sign sheeting colors: white, green, blue, brown, red, and yellow.  The service life curves shall be plots of the 95 percent expected life plotted on an ‘x-y’ graph with life years on the ‘x-axis’ and retroreflectivity on the ‘y-axis’.  The expected life shall account for worst-case installations, equivalent to an installation in South Louisiana with the sign facing to the South.  The sheeting manufacturer shall also supply a table of expected life values taken from the service life curves for Revision Number 2 to the 2003 Edition of the MUTCD minimum reflectivity requirements published in the Federal Register on December 21, 2007.

Reflective sheeting for signs, when processed, applied and cleaned in accordance with the manufacturer's recommendations shall perform outdoors in accordance with the performance standards in Table 1015-4.

Supplemental Specifications (January 2012)

Page 48 of 61
Table 1015-4

Reflective Sheeting Performance Standards

	Type
	Retroreflectivity1 -- Durability2
	Colorfastness3

	
	Orange/

Fluorescent

Orange
	All colors, except orange/Fluorescent Orange
	

	III
	3 years
	804
	10 years
	804
	3 years

	DOTD X
	3 years
	805
	7 years
	805
	3 years

	1Percent retained retroreflectivity of referenced table after installation and the field exposure time specified.

	2All sheeting shall maintain its structural integrity, adhesion and functionality after installation and the field exposure time specified.

	3All colors shall conform to the color specification limits of ASTM D 4956 after installation and the field exposure time specified.

	4ASTM D 4956, Table 4.

	5Table 1015-1A.


(g) Temporary Signs, Barricades, Channelizing Devices, Drums and Cones:  Reflective sheeting for temporary signs, barricades and channelizing devices, shall meet the requirements of ASTM D 4956, Type III except that temporary warning construction signs used on the mainline of freeways and expressways shall be fluorescent orange and meet the requirements of DOTD Type X.

Reflective sheeting for vertical panels shall meet the requirements of ASTM D 4956, Type III.

Reflective sheeting for drums shall be a minimum of 6 inches (150 mm) wide and shall meet the requirements of ASTM D 4956, Type III, and the Supplementary Requirement S2 for Reboundable Sheeting as specified in ASTM D 4956.  Reflective sheeting for traffic cone collars shall meet the requirements of ASTM D 4956, Type III or Type VI.

(h) Sheeting Guaranty.  The contractor shall provide the Department with a guaranty from the sheeting manufacturer stating that if the retroreflective sheeting fails to comply with the performance requirements of this subsection, the sheeting manufacturer shall do the following:
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	Table 1015-5

Manufacturer's Guaranty-Reflective Sheeting

	Type
	Manufacturer shall restore the sign face in its field location to its original effectiveness at no cost to the Department if failure occurs during the time period1 as specified below
	Manufacturer shall replace the sheeting required to restore the sign face to its original effectiveness at no cost to the Department if failure occurs during the time period1 as specified below

	
	Orange/Fluorescent Orange
	All colors, except orange/Fluorescent Orange
	All colors, except orange/Fluorescent Orange

	III
	<3 years
	<7 years
	7-10 years

	DOTD X
	<3 years
	<5 years
	5-7 years

	1 From the date of sign installation.


Replacement sheeting for sign faces, material, and labor shall carry the unexpired guaranty of the sheeting for which it replaces.

The sign fabricator shall be responsible for dating all signs with the month and year of fabrication at the time of sign fabrication.  This date shall constitute the start of the guaranty obligation period.

1015.06 NONREFLECTIVE SHEETING.

(a) General Requirements:  Nonreflective sheeting film shall consist of an extensible, pigmented, weather-resistant plastic film.  Face side of film shall be supported and protected by a paper liner which is readily removable after application without the necessity of soaking in water or other solvents.  Colors shall be matched visually and be within the limits shown in Table 17 of ASTM D 4956.

(b) Adhesive Requirements:  Sheeting shall have a pre-coated pressure sensitive adhesive backing or a tack-free heat-activated adhesive backing, either of which may be applied without additional coats on either sheeting or application surface.  Adhesive shall comply with ASTM D 4956, Class 1 (pressure sensitive).

(c) Physical Characteristics:  The film shall be readily cut by normal fabricating methods without cracking, checking or flaking.  Applied film shall be free from ragged edges, cracks and blisters.  The material shall have demonstrated its ability to withstand normal weathering without checking, cracking or excessive color loss.

1015.07 SIGN ENAMELS, PAINTS, SILK SCREEN PASTE AND OVERLAY FILM.

(a) Sign Enamels and Paints:  These shall be applied in accordance with the sheeting manufacturer's recommendations. Final appearance as well as materials used shall be subject to approval.
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(b) Silk Screen Paste:  Constituents used in manufacture of silk screen paste shall meet approval of the engineer.  Silk screen paste shall be mixed at the factory, well ground to a uniform consistency and smooth texture, and shall be free from water and other foreign matter.  It shall dry within 18 hours to a film that does not run, streak, or sag.  Paste which has livered, hardened or thickened in the container, or in which pigment has settled out so that it cannot be readily broken up with a paddle to a uniform usable consistency, will be rejected.  Paste and thinner shall be used in accordance with the sheeting manufacturer's recommendations.

Paste shall have proper pigmentation and consistency for use in silk screen equipment.  The material shall produce the desired color and the same retroreflectivity values as required for reflective sheeting of the same type and color when applied on reflective sheeting background.  Paste shall meet the quality and test requirements for appearance, coarse particles, and moisture and water resistance as specified for sign paints.

(c) Overlay Film:  Transparent electronic cuttable overlay film shall produce the desired color and the same reflectivity values as required for reflective sheeting of the same type and color when applied on reflective sheeting background.

1015.08 TEMPORARY PAVEMENT MARKINGS.

(a) Temporary Tape:  Temporary tape shall comply with ASTM D 4592, Type I (removable) or Type II (non-removable) and shall be an approved product listed in QPL‑60.

(b) Painted Stripe:  Paint shall be an approved traffic paint complying with Subsection 1015.12.  Glass beads for drop-on application shall comply with Subsection 1015.13.

(c) Temporary Raised Pavement Markings for Asphaltic Surface Treatment:  Temporary raised pavement markers for asphaltic surface treatment shall be flexible reflective tabs having a nominal width of 4 inches (10 cm).  The markers shall be yellow with amber reflective area on both sides.  The body of the marker shall consist of a base and vertical wall made of polyurethane or other approved material and shall be capable of maintaining a reasonable vertical position after installation.  The initial minimum Coefficient of Luminous Intensity at an entrance angle of -4 degrees and an observation angle of 0.2 degrees shall be 230 mcd/lx when measured in accordance with ASTM E 810.

The reflective material shall be protected with an easily removable cover of heat resistant material capable of withstanding and protecting the reflective material from the application of asphalt at temperatures exceeding 325°F (160°C).

1015.09 RAISED PAVEMENT MARKERS.  Markers shall be either nonreflectorized or reflectorized, as specified.  Markers shall be approved products listed in QPL 9.  Infrared curves of materials used in markers shall match approved curves on file at the Department's Materials and Testing Section.
(a) Nonreflectorized Markers:

(1) Description:  Nonreflectorized markers shall consist of an acrylonitrile butadiene styrene polymer or other approved material, and shall be 4-by-6-inches (100-by-150-mm).
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(2) Physical Requirements:  Markers shall comply with the compressive strength requirements of ASTM D 4280.  The color shall be in accordance with the plans and the MUTCD.

(b) Reflectorized Markers:  Reflectorized markers shall comply with ASTM D 4280, Designation H and Designation F.  The type and color shall be in accordance with the plans and the MUTCD.  The markers shall be either standard having approximate base dimensions of 4-by-4-inches (100-by-100-mm) and a maximum height of 0.80 inches (20 mm) or low profile having approximate base dimensions of 4-by-2-inches (100-by-50-mm) and a maximum height of 0.60 inches (15 mm).

(c) Adhesive:

(1) Epoxy Adhesive:  Epoxy adhesive shall be Type V epoxy resin system complying with Subsection 1017.02.

(2) Bituminous Adhesive:  The adhesive shall conform to ASTM D 4280 for asphaltic surfaces and D 4280 Type II or Type III for concrete surfaces and shall be an approved product listed in QPL 59.

1015.10 THERMOPLASTIC PAVEMENT MARKINGS.

(a) Description:  This specification covers hot-sprayed, hot-extruded, and preformed thermoplastic reflectivecompound for pavement markings on asphaltic or portland cement concrete pavement.  Thermoplastic marking material applied to asphaltic surfaces shall consist of an alkyd based formulation.  Thermoplastic marking material applied to portland cement concrete surfaces shall consist of either an alkyd based or hydrocarbon based formulation.  Material shall be so manufactured as to be applied by spray (40 mil (1.0 mm)) or extrusion (90 mil (2.3 mm)) to pavement in molten form, with internal and surface application of glass spheres, and upon cooling to normal pavement temperature, shall produce an adherent, reflectorized pavement marking of specified thickness and width, capable of resisting deformation. Black thermoplastic marking material shall be used according the standard plans on all Portland cement concrete pavement. This material shall not require glass beads.  Material shall not scorch, break down, or deteriorate when held at the plastic temperature specified in Subsection 732.03(f) (1) for 4 hours or when reheated four times to the plastic temperature.  Temperature-vs.-viscosity characteristics of plastic material shall remain constant when reheated four times, and shall be the same from batch to batch.  There shall be no obvious change in color of material as the result of reheating four times or from batch to batch.

For yellow thermoplastic material, the type and amount of yellow pigment shall be at the option of the manufacturer, providing all other requirements of this specification are met. However, the pigment for yellow thermoplastic shall be lead free and shall meet the regulatory level of non-hazardous waste as defined by 40 CFR 261.24 when tested in accordance with EPA Method 1311, toxicity Characteristics Leaching Procedures.  The manufacturer shall provide certification that the material provided meets these requirements.
(b) Suitability for Application:  Thermoplastic material shall be a product especially compounded for pavement markings.  Markings shall maintain their original dimension and placement and shall not smear or spread under normal traffic at temperatures below 140°F (60°C).  Markings shall have a uniform cross section.  Pigment shall be evenly dispersed 
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throughout the material thickness.  The exposed surface shall be free from tack and shall not be slippery when wet.  Material shall not lift from pavement in freezing weather.  Cold ductility of material shall be such as to permit normal movement with the pavement surfaced without chipping or cracking.

(c) Standard (Flat) 90 mil (2.3 mm) or Greater Thermoplastic Pavement Markings:  White and yellow thermoplastic shall be approved products listed in QPL 63 and shall comply with AASHTO M 249 as modified herein. All other colors are not required to be on the QPL.
(1) Color:

a. Laboratory Performance:  The yellow thermoplastic shall comply with the requirements of Table 1015-6 when tested in accordance with ASTM E 1349.

	Table 1015-6

Color Specification Limits (Daytime)

	Color
	1
	2
	3
	4

	
	x
	y
	x
	y
	x
	y
	x
	y

	Yellow
	0.4756
	0.4517
	0.4985
	0.4779
	0.5222
	0.4542
	0.4919
	0.4354

	(The four pairs of chromaticity coordinates determine the acceptable color in terms of the CIE 1931 Standard Colorimetric System measured with Standard 2° Observer and Standard Illuminant D65.)


b. Field Performance:  The initial daytime color and luminance factor (Cap Y) readings may be taken by the Department, as required by the engineer, within 7 to 30 days after installation to verify compliance with ASTM D 6628.

(2) Whiteness Index:  The white thermoplastic shall have a minimum whiteness index of 40 when tested according to ASTM E 313.
(3) Filler: For black thermoplastic, the filler to be incorporated with the resins shall be a white calcium carbonate, silica, or any approved equivalent.
(4) Retroreflectivity:  Within 30 days of application, the initial retroreflectivity readings shall be taken by the contractor with a DOTD inspector present during testing.  Upon completion of the testing the DOTD inspector shall immediately take possession of a copy of the retroreflectivity readings in either hard copy (8-1/2 inch by 11 inch) or electronic format as noted below.  Additionally, documentation shall be provided to the Department that the instrument has been calibrated per manufacturer’s requirements.

For each material type, a different set of readings shall be taken in accordance with Table 732-1, “Field Testing of Plastic Pavement Markings” in Section 732.  If the data was 
provided in hard copy as noted above, the data shall be given to the Department in electronic Microsoft Excel® (xls) format downloaded from the reflectometer data within 30 days.  Each spreadsheet shall have a header that states all of the following:

1. Project number;

2. Date material installed;

3. Type of material installed; and 

4. The beginning mile-point to ending mile-point of material installed.
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The format for the excel spreadsheet shall be (description, date, and reading).  In the description cell the format shall be Route (i.e. LA, US, or I), Direction (i.e. N, S, E, or W), Mile Point and Color (W or Y).

Examples:

LA 115W; 23; Y.

I-10; S; 4; W.

For 90 mil thermoplastic, the initial retroreflectance for the in-place marking shall have a minimum retroreflectance value of 375 mcd/lux/sq m for white and 250 mcd/lux/sq m for yellow.  Readings taken by the Department before the expiration of the Guarantee Period of Subsection 104.05 shall be at least 325 mcd/lux/sq m or greater for white and 200 mcd/lux/sq m or greater for yellow when measured with a geometry of 1.05 degrees observation angle and 88.76 degrees entrance angle.
Black thermoplastic pavement markings shall not require any reflectivity testing.

For pavement legends and symbols and non-lane delineation striping, the initial retroreflectance for the in-place markings shall be in accordance with Section 732, Table 732-2.

(d) Standard (Flat) 40 mil (1.0 mm) Thermoplastic Pavement Markings: Materials shall comply with AASHTO M 429 as modified herein:

(1) Composition:  The material shall meet the following composition requirements:

	
	White
	Yellow

	Binder
	25 percent minimum
	25 percent minimum

	Glass Spheres
	30 percent minimum
	30 percent minimum


% by weight (mass)

The intermix glass spheres contained in the thermoplastic material shall conform to AASHTO M 247 Type I.

(2) Color:

a. Laboratory Performance:  The yellow thermoplastic shall comply with the requirements of Table 1015-6, “Color Specification Limits (Daytime)” when tested in accordance with ASTM E 1349.
b. Field Performance:  The initial daytime color and luminance factor (Cap Y) reading may be taken by the Department, as required by the engineer, within 7 to 30 days after installation to verify compliance with ASTM D 6628.

(3) Softening Point:  After heating the marking compound for 4 hours ± 5 min. at 375°F ± 3°F (190°C ± 2°C) and testing in accordance with ASTM E 28, the material shall have a minimum softening point of 190°F (88°C) as measured by the ring and ball method.

(4) Indentation Resistance:  The material, when tested in accordance with ASTM D 2240, Shore Durometer, A2, shall not exceed 40 when tested at 115°F ± 3°F (46.1°C ± 2°C).
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(5) Retroreflectivity:  Within 30 days of application, the initial retroreflectivity readings shall be taken by the contractor with a DOTD inspector present during testing.  Upon the completion of the testing the DOTD inspector will immediately take possession of a copy of the retroreflectivity readings in either hard copy (8-1/2 inch by 11 inch) or electronic format as noted below.  Additionally, documentation shall be provided to the Department that the instrument has been calibrated per manufacturer’s requirements.

For each material type, a different set of readings shall be taken in accordance with Table 732-1, “Field Testing of Plastic Pavement Markings” in Section 732.  If the data was provided in hard copy as noted above, the data shall be given to the Department in electronic Microsoft Excel® (xls) format downloaded from the reflectometer data within 30 days.  Each spreadsheet shall have a header that states all of the following:

1. Project number;

2. Date material installed;

3. Type of material installed; and,

4. The beginning mile-point to ending mile-point of material installed.

The format for the excel spreadsheet shall be (description, date, and reading).  In the description cell the format shall be Route (i.e. LA, US, or I), Direction (i.e. N, S, E, or W), Mile Point and Color (W or Y).

Examples:

LA 115W; 23; Y 

I-10; S; 4; W.

For 40 mil thermoplastic, initial retroreflectance for the in-place marking shall have a minimum retroreflectance of 250 mcd/lux/sq m for white and 175 mcd/lux/sq m for yellow when measured at a geometry of 1.05 degrees observation angle and 88.76 degrees entrance angle (30 m geometry), as detailed in ASTM E 1710.  Readings taken by the Department before the expiration of the Guarantee Period of Subsection 104.05 shall be at least 200 mcd/lux/sq m or greater for white and 125 mcd/lux/sq m or greater for yellow when measured with a geometry of 1.05 degrees observation angle and 88.76 degrees entrance angle.
(e) 125 mil (3.2 mm) Thermoplastic Pavement Markings: Materials shall comply with AASHTO M 429 as modified herein:

Thickness of material not including drop on beads shall not be less than 125 mils (3.2mm) for gore markings, crosswalks, stop lines, word and symbol markings. This material can be applied either by standard thermoplastic or preformed thermoplastic material.  

Extruded or Ribbon Thermoplastic Materials shall comply with the same requirements in 1015.10(c).

Preformed Thermoplastic Material shall be approved products listed on QPL 76.
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1015.11 PREFORMED PLASTIC PAVEMENT MARKING TAPE.

(a) General:  Preformed plastic pavement marking tape shall be approved products listed on QPL 64 and shall comply with ASTM D4505 Retroreflectivity Level I or Level II, or DOTD Intersection Grade (as specified below), except as modified herein.  The marking tape shall be Class 2 or 3.  The type and color shall be in accordance with the plans and the MUTCD.

(b) Thickness:  All preformed plastic pavement marking tape shall have a minimum overall thickness of 0.060 inches (1.5 mm) when tested without the adhesive.

(c) Friction Resistance:  The surface of the Retroreflectivity Level II preformed plastic pavement marking tape shall provide a minimum frictional resistance value of 35 British Polish Number (BPN) when tested according to ASTM E303.  The surface of the Retroreflectivity Level I and DOTD Intersection Grade preformed plastic pavement marking tape shall provide a minimum frictional resistance value of 45 BPN when tested according to ASTM E 303.  Values for the Retroreflectivity Level I material with a raised surface pattern as defined in ASTM D 4505 are calculated by averaging values taken at downweb and at a 45 degrees angle from downweb.

(d) Retroreflective Requirements: The preformed plastic pavement marking tape shall have the minimum initial specific luminance values shown in Table 1015-7 when measured in accordance with ASTM D 4061.

Table 1015-7

Specific Luminance of Preformed Plastic Tape

	Type
	Observation

Angle, degrees
	Entrance

Angle, degrees
	Specific Luminance

(mcd/sq m/lx)

	
	
	
	White
	Yellow

	Retroreflectivity Level I
	1.05
	88.76
	500
	300

	DOTD Intersection Grade
	1.05
	88.76
	375
	250

	Retroreflectivity Level II
	1.05
	88.76
	250
	175


(e) Durability Requirements:  The DOTD Intersection Grade preformed plastic pavement marking tape shall show no appreciable fading, lifting or shrinkage for at least 12 months after placement when placed in accordance with the manufacturer's recommended procedures on pavement surfaces having a daily traffic count not to exceed 15,000 ADT per lane.
The Retroreflectivity Level I preformed plastic pavement marking tape shall show no appreciable fading, lifting or shrinkage for at least 4 years after placement for longitudinal lines and at least 2 years after placement for symbols and legends.

The Retroreflectivity Level I preformed plastic pavement marking tape shall also retain the following reflectance values for the time period detailed in Table 1015-8.
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Table 1015-8

Retained Specific Luminance for Retroreflectivity Level I

Preformed Plastic Pavement Marking Tape

	Time
	Observation

Angle, degrees
	Entrance

Angle, degrees
	Specific Luminance

(mcd/sq m/lx)

	
	
	
	White
	Yellow

	1 year
	1.05
	88.76
	400
	240

	4 years (2 years for symbols and legend)
	1.05
	88.76
	100
	100


(f) Plastic Pavement Marking Tape Guaranty (DOTD Intersection Grade and Retroreflectivity Level I):  If the plastic pavement marking tape fails to comply with the performance and durability requirements of this subsection within 12 months for DOTD Intersection Grade and 4 years for Retroreflectivity Level I, the manufacturer shall replace the plastic pavement marking material at no cost to the Department.

1015.12 TRAFFIC PAINT.  The contractor shall use water-borne traffic paint. The same type paint shall be used throughout the project.  Each paint container shall bear a label with the name and address of manufacturer, trade name or trademark, type of paint, number of gallons, batch number and date of manufacture.

Paints shall be approved products listed in QPL 36, shall show no excessive settling, caking or increase in viscosity during 6 months of storage, and shall be readily stirred to a suitable consistency for standard spray gun application.

An infrared curve shall be generated in accordance with DOTD TR 610 and compared with the standard curve made during the initial qualification process.

For yellow paint material, the type and the amount of yellow pigment shall be at the option of the manufacturer, providing all of the requirements of this specification are met.  However, the pigment for yellow paint shall be lead free and shall meet the regulatory level of non-hazardous waste as defined by 40 CFR 261.24 when tested in accordance with EPA Method 1311, Toxicity Characteristics Leaching Procedures.  The manufacturer shall provide certification that the material provided meets these requirements.

(a) Vacant

(b) Water Borne Traffic Paint:  This material shall be a rapid setting waterborne compound suitable for use with hot application equipment.  The paint shall contain Rohm & Hass Rhoplex Fastrack HD-21, an emulsion with 48.5 percent solids content, Dow DT 400NA 
acrylic emulsion with 49.5 – 51.5 percent solids content, or approved equal.  The material shall meet the requirements of Table 1015-10.
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Table 1015-10

Water Borne Traffic Paint Physical Properties

	
	
	Requirements

	Property
	Test Method
	Min.
	Max.

	pH
	ASTM E 70
	9.9
	---

	Viscosity, at 25°C Krebs Unit
	ASTM D 562
	78
	95

	Drying Time, minutes1
	ASTM D 711
	---
	10

	Total Solids, % by mass
	ASTM D 2369
	73
	79

	Percent Pigment2
	ASTM D 3723
	55
	62

	Nonvolatiles in Vehicle, % by weight
	ASTM D 215
	43
	---

	Weight per Gallon, lb/gal
	ASTM D 1475
	---
	---

	White
	
	13.7
	---

	Yellow
	
	13.1
	---

	Daylight Reflectance, %
	ASTM E 1349
	
	

	White
	
	80
	---

	Yellow
	
	50
	---

	Fineness of Grind
	ASTM D 1210
	3
	---

	Color
	3
	Pass

	Shelf Life, months
	
	12
	---

	Pigment Composition
	4
	Pass

	Infrared Spectroscopy (IR)
	DOTD TR 610
	Pass

	1Drying time to no track ‑ Paint applied at 15 mils (375 μm) wet on the road surface with paint heated to 120‑150°F (50-65°C) shall not show tracking when a standard size automobile crosses in a passing maneuver at 3 minutes.

	2 No theoretical empirical factor shall be applied in determining the percent of the paint.  Percent pigment shall not be calculated by adding back the burned-off organic constituents of the pigment.

	3Color (without glass beads) ‑ Yellow paint shall comply with the requirements of Table 1015-11 when tested in accordance with ASTM E 1349.  White shall be a clean, bright, untinted binder.

	4The white paint shall contain a minimum of 1.0 pound per gallon (120 g/L) of rutile titanium dioxide (Ti02) as determined using DOTD TR 523.  The rutile titanium dioxide shall comply with ASTM D 476.
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Table 1015-11

Water Borne Traffic Paint Color Specification Limits (Daytime)

	Color
	1
	2
	3
	4

	
	x
	y
	x
	y
	x
	y
	x
	y

	Yellow
	0.493
	0.473
	0.518
	0.464
	0.486
	0.428
	0.469
	0.452

	(The four pairs of chromaticity coordinates determine the acceptable color in terms of the CIE 1931 Standard Colorimetric System measured with Standard 2° Observer and Standard Illuminant D65.)


(c) Initial Retroreflectivity: Within 30 days of application, the initial retroreflectivity readings shall be taken by the contractor with a DOTD inspector present during testing.  Upon completion of the testing, the DOTD inspector shall immediately take possession of a copy of the retroreflectivity readings in either hard copy (8-1/2 inch by 11 inch) or electronic format as noted below.  Additionally, documentation shall be provided to the Department that the instrument has been calibrated per manufacturer’s requirements.

For each material type a different set of readings shall be taken in accordance with Table 737-1, “Field Testing of Painted Pavement Markings” in Section 737.  If the data was provided in hard copy as noted above, the data shall be given to the Department in electronic Microsoft Excel® (xls) format downloaded from the reflectometer data within 30 days.  Each spreadsheet shall have a header that states all of the following: 

1. Project number;

2. Date material installed;

3. Type of material installed; and,

4. The beginning mile-point to ending mile-point of material installed.

The format for the excel spreadsheet shall be (description, date, and reading).  In the description cell the format shall be Route (i.e. LA, US, or I), Direction (i.e. N, S, E, or W), Mile Point and Color (W or Y).

Examples:

LA 115W; 23; Y 

I-10; S; 4; W.

For traffic paint, initial retroreflectance shall have a minimum retroreflectance of 250 mcd/lux/sq m for white and 175 mcd/lux/sq m for yellow when measured with geometry of 1.05 degrees observation angle and 88.76 degrees entrance angle (30 m geometry).

(d) Initial Daytime Color and Luminance Factor:  For traffic paint, the initial daytime color and luminance factor (Cap Y) will be tested according to and in compliance with the requirements of ASTM D6628.  Readings may be taken by the Department from 7 to 30 days after installation to verify compliance with ASTM 6628.
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1015.13 GLASS BEADS FOR PAVEMENT MARKINGS.  Glass beads for use with painted traffic striping and flat thermoplastic striping shall be transparent, clean, colorless glass, smooth and spherically shaped, free from milkiness, pits, or excessive air bubbles and conform to the specific requirements for the class designated.  The beads shall conform to the specification requirements of AASHTO M 247 as modified herein.

(a) Moisture Resistance - Flow Characteristics:  The beads shall not absorb moisture in storage.  They shall remain free of clusters and lumps and shall flow freely from the dispensing equipment.

(b) Gradation:  The testing for gradation of the beads shall be in accordance with ASTM D 1214 and shall meet the gradation requirements of AASHTO M 247, Section 4.1., for the specified type of beads.

(1) Painted Traffic Striping:  Glass beads for painted traffic striping shall meet the gradation requirements of AASHTO M 247 Type 3.  Table 1015-12A,”Gradation of Refractive Index Glass Beads” may be used as an alternate on chip seal.

Table 1015-12A

Gradation of 1.9 Refractive Index Glass Beads

	U.S. SIEVE (METRIC SIEVE)
	PERCENT RETAINED

	No. 18 (1.00 mm)
	0-5

	No. 20 (850 µm)
	5-15

	No. 30 (600 µm)
	10-30

	No. 40 (425 µm)
	20-40

	No. 50 (300 µm)
	20-40

	PAN
	0-5


(2) Flat Profile Thermoplastic Striping:  Drop-on beads for flat profile thermoplastic striping shall meet the gradation requirements of Table 1015-13; AASHTO M 247, Type 1, 2, or 4; or Table 1015-12A as determined by the thickness of the striping specified in Table 1015-13.
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Table 1015-13

Types of AASHTO M 247 Glass Beads used for

Flat Profile Thermoplastic Striping

	THICKNESS
	NUMBER OF BEAD DROPS
	APPLICATION #1
	APPLICATION #2

	40 mil spray
	Single Drop
	AASHTO M247 Type 2 or Table 1015-12A
	N/A

	90 mils or greater
	Double Drop
	AASHTO M247 Type 4
	AASHTO M 247 Type 1 or Table 1015-12A


(3) 40 mil Spray Thermoplastic Striping:  Drop-on beads for 40 mil spray thermoplastic striping shall meet the gradation requirements of Table 1015-13.  Table 1015-12A may be used as an alternative.

(c) Roundness:  Beads shall have a minimum of 80 percent rounds per screen for the two (2) highest sieve sizes.  The remaining sieve sizes shall have no less than 75 percent rounds.  AASHTO M 247 Type 1 and Type 2 beads shall be tested according to ASTM D 1155.  Other types shall be tested by microscopic examination.

(d) Angular Particles:  The beads shall have no more than three (3) percent angular particles per screen.

(e) Refractive Index:  The beads shall have a refractive index of 1.50 to 1.52 when tested by the liquid immersion method.  Beads conforming to Table 1015-12A shall have a minimum refractive index of 1.90.

(f) Embedment Coating:  The large beads for thermoplastic striping shall be coated with an adhesion assuring coating.  The smaller AASHTO M 247 Type 1 beads shall be coated to provide free flowing characteristics when tested in accordance with AASHTO M 247 Section 5.3., and assure adhesion.  Glass beads shall be properly coated and conform to the requirements when tested as described in DOTD TR 530 Determination of Embedment Coating on Large Embedment Coated Glass Beads for Pavement Markings.

(g) Packaging and Marking:  The beads shall be packaged in moisture proofed containers.  Each container shall be stamped with the following information:  Name and address of manufacturer, shipping point, trademark or name, the wording "Large Embedment Coated Glass Beads", class, weight, lot number and the month and year of manufacture.  The container for the AASHTO M 247 Type 1 beads shall be similarly stamped except that the wording shall be "Glass Beads".

(h) Heavy Metal Limits:  All glass beads shall not contain more than 75 parts per million of inorganic arsenic, when tested using EPA Method 6010B in conjunction with EPA Method 3052 for sample preparation.
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SECTION 1020 – TRAFFIC SIGNALS:

Subsection 1020.01 – Traffic Signal Heads (06/07), Pages 873 – 884.
Delete the contents of Heading (a), General Requirements and substitute the following:
(a) General Requirements:  Traffic signal sections, beacon sections and pedestrian signal sections shall be of the adjustable type.  Materials and construction of each section shall be the same.

Signals shall be constructed for either 8 or 12-inch (200 mm or 300 mm) lens in accordance with the plans.  Signal sections shall have three to five sections per face and beacon sections have only one section per face.  Signal sections and associated brackets shall be finished inside and out with two coats of high grade dark olive green enamel, color number 14056 according to Federal Standard No. 595b with each coat independently baked.  Visors shall be coated green on the outside and black on the inside.  Edges shall be deburred and smooth with no sharp edges.

Subsection 1020.04 – Poles for Traffic Signal Systems (06/07), Pages 890 – 894.

Delete the sixth paragraph of Heading (a), Pedestal Support Signal Poles, and substitute the following.

Pedestals shall be finished with at least one coat of rustproofing primer, applied to a clean surface and one coat of dark olive green enamel, color number 14056 according to Federal Standard No. 595.
E-11

