INLAID PAVEMENT MARKERS 

1.0  Description.  This work shall consist of furnishing and installing inlaid pavement markers as shown on the plans or as directed by the engineer.  An inlaid pavement marker shall consist of a retroreflective pavement marker installed below the pavement surface.  The marker shall be attached to the pavement with epoxy.  In addition to cutting a location for the marker, a tapered slot shall be grooved in to the pavement both before and after the marker to all for visibility of the marker and drainage.

2.0  Material.  All material shall be in accordance with the following.  
2.1 Marker.  The marker shall have one or two retroreflective lenses, as shown on the plans, to reflect incident light from a single direction or from opposite directions.  The lens shall be hermetically sealed and permanently bonded to the marker base.  The manufacturer’s identification shall be molded in the face of the marker lens or on the marker body so as to be visible after installation.  The reflector color shall be as shown on the plans.  

2.1.1  The marker shall have nominal dimensions of 2.0 x 4.0 x 0.5 inches.  The reflective surface of each lens shall be a minimum of 1.55 square inches in area.

2.1.2  In addition to the requirements described, the marker shall have completed testing through National Transportation Product evaluation Program (NTPEP).  A written request for qualification shall be sent by the manufacturer to Construction and Materials with the following information:

(a)  Brand name of the product.

(b)  A copy of the actual test results from NTPEP.

(c)  Certification that the material meets this specification and is intended for use as described.

(d)  Specific installation instructions.

2.1.3  The marker shall receive at a minimum an average rating of 3.0 for lens and visibility after one year of exposure on both concrete and asphalt test decks.

2.2 Epoxy Adhesive.  The epoxy adhesive used to bond the marker to the pavement shall be in accordance with the manufacturer’s recommendation.   

3.0  Construction Requirements.

3.1  Reflector placement.  The marker shall be placed such that the top of the marker body is 1/8 inch, plus or minus 1/16 inch below the pavement surface.  A cradle may be used to hold the marker.  If a cradle is used, it shall be made of plastic and the net weight of the cradle and marker shall be less than 5 ounces.

3.2  Tapered groove.  There shall be a tapered groove cut both in advance and behind the marker using diamond tip blades.  The tapered groove shall vary in depth from even with the pavement surface and uniformly increasing in depth to a maximum depth of 5/16 inch plus or minus 1/16 inch in advance of the marker.  The same tapered groove shall be cut on the back side of the marker.  The length of the tapered groove shall be 3.5 feet where a single marker is used.  The length of the tapered groove shall be 3 feet when double markers are used in the same location.  The width of the groove shall be 5 inches or per manufacturer’s specifications. 

3.3  Where a single inlaid marker is used, the over all length of the groove cut in the pavement surface shall be 7 feet with the reflector centered in the middle, 3.5 feet from either end.  Where a double inlaid marker is used, the overall length of the groove cut in the pavement surface shall be 9 feet, with markers placed 3 feet from either end and spaced 3 feet apart.  The groove depth between markers in a dual system shall be 5/16 inch plus or minus 1/16 inch.

3.4  Installation  The groove and the bottom surface of the marker shall be free of scale, dirt, rust, oil, grease or any other contaminant that might reduce bonding to the epoxy adhesive.
3.4.1  The epoxy adhesive used to install the marker shall be machine mixed and applied unless otherwise approved by the engineer.  The machine mixer and applicator shall be capable of accurately and uniformly proportioning the components.  The mixing chamber shall produce an epoxy adhesive of uniform color with no visible evidence of streaks on the surface or within the mixed epoxy adhesive.

3.4.2  No markers shall be installed when the ambient temperature is below 50 F (10 C), the relative humidity is above 80 percent or when the pavement surface is wet.

3.4.3  Newly placed bituminous pavement surfaces shall be allowed to cure for a minimum of seven days prior to installing reflectors.

3.4.4  A longitudinal adjustment to the location of a marker shall be made in order to avoid damage to deteriorated pavement or transverse joints.  In locations where concrete and bituminous surfaces abut, markers shall be installed in the concrete surface.

3.4.5  The pavement shall be accurately cut to the marker manufacturer's specifications.  The depth of the groove where the marker is to be placed shall be in accordance with manufacturer’s specifications.   

3.4.6  If necessary, installation grooves on crowned pavements, superelevated pavements or ramps shall be cut as needed to provide proper marker fit.

3.4.7  When the roadway is opened to traffic during non-working hours, the contractor shall not cut more grooves than the number of markers that can be installed in the same day.

3.4.8  The groove shall be clean and dry prior to application of the epoxy adhesive.

3.4.9  There shall be no epoxy adhesive on the marker.

3.4.10  When hand mixing of epoxy adhesive is permitted, no more than one quart (L) of epoxy adhesive shall be mixed at one time.  The marker shall be installed within five minutes after mixing operations are started.

3.4.11  The installed marker shall be protected from traffic until the epoxy adhesive has hardened.  If, after the manufacturer’s recommended cure time, the epoxy adhesive can be penetrated by a screwdriver or other pointed instrument, the marker shall be removed, cleaned and reinstalled.

4.0  Method of Measurement.  Final measurement will not be made except for authorized changes during construction or where appreciable errors are found in the contract quantity.  When required, measurement of inlaid pavement markers will be measured per each.  The revision or correction will be computed and added to or deducted from the contract quantity.  

5.0  Basis of Payment.  The accepted quantity of inlaid pavement markers will be paid at the contract unit price for each of the pay items included in the contract.  The cost for grooving and epoxy will be included in the unit cost per marker.
