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ITEM #1220013A – CONSTRUCTION SIGNS - BRIGHT FLUORESCENT SHEETING

Article 12.20.01 – Description:  The Contractor shall furnish construction signs with bright fluorescent sheeting and their required portable supports or metal sign posts that conform to the requirements of NCHRP Report 350 (TL-3).  The construction signs and their required portable supports or metal sign posts shall conform to the signing requirements stated in Article 9.71 "Maintenance and Protection of Traffic", as shown on the plans and/or as directed by the Engineer.

Article 12.20.02 – Materials:  Prior to using the construction signs and their portable supports, the Contractor shall submit to the Engineer a copy of the Letter of Acceptance issued by the FHWA to the manufacturer documenting that the devices (both sign and portable support tested together) conform to NCHRP Report 350 (TL-3).

Portable sign supports shall be designed and fabricated so as to prevent signs from being blown over or displaced by the wind from passing vehicles.  Portable sign supports shall be approved by the Engineer before they are used.  Mounting height of signs on portable sign supports shall be a minimum of 1 foot and a maximum of 2 feet, measured from the pavement to the bottom of the sign.

All sign faces shall be rigid and reflectorized.  Sheet aluminum sign blanks shall conform to the requirements of Article M.18.13.  Metal sign posts shall conform to the requirements of Article M.18.14.  Application of reflective sheeting, legends, symbols, and borders shall conform to the requirements specified by the reflective sheeting manufacturer.  Attachments shall be provided so that the signs can be firmly attached to the portable sign supports or metal posts without causing damage to the signs.  A Materials Certificate and Certified Test Report conforming to Article 1.06.07 shall be required for the reflective sheeting.

The following types of construction signs shall not be used:  mesh, non-rigid, roll-up, corrugated or waffle board types substrates, foam core and composite aluminum sign substrates. 
Reflective sheeting shall conform to the following:

The fluorescent orange prismatic retroreflective sheeting shall consist of prismatic lenses formed in a transparent fluorescent orange synthetic resin, sealed, and backed with an aggressive pressure sensitive adhesive protected by a removable liner.  The sheeting shall have a smooth surface.

Physical Properties:
A.  Photometric - Coefficient of Retroreflection RA
When the sheeting applied on test panels is measured in accordance with ASTM E 810, it shall have minimum coefficient of retroreflection values as shown in Table I.  The rotation angle shall be as designated by the manufacturer for test purposes, the observation angles shall be 0.2 degrees and 0.5 degrees, the entrance angles (component B1) shall be -4 degrees and +30 degrees.

TABLE I
Minimum Coefficient of Retroreflection RA
Candelas per footcandle per square foot

	Observation

Angle (deg.)
	Entrance

Angle (deg.)
	RA

Orange

	0.2
	  - 4
	200

	0.2
	+ 30
	 90

	0.5
	  - 4
	 80

	0.5
	+ 30
	 50



The rotation shall be as designated by the manufacturer.

B.  Daytime Color
Color shall conform to the requirements of Table II.  Daytime color and maximum spectral radiance factor (peak reflectance) of sheeting mounted on test panels shall be determined instrumentally in accordance with ASTM E 991.  The values shall be determined on a Hunter Lab Labscan 6000 0/45 Spectrocolorimeter with option CMR 559 (or approved equal 0/45 instrument with circumferential viewing illumination).  Computations shall be done in accordance with ASTM E 308 for the 2 degree observer.

TABLE II
Color Specification Limits** (Daytime)

	Color
	1
	2
	3
	4
	Reflectance

Limit Y (%)

	
	X
	Y
	X
	Y
	X
	Y
	X
	Y
	MIN
	MAX

	Orange

(new)
	.583
	.416
	.523
	.397
	.560
	.360
	.631
	.369
	28
	-

	Orange

(weathered)
	.583
	.416
	.523
	.397
	.560
	.360
	.631
	.369
	20
	45



Maximum Spectral Radiance Factor,
new:
110%, min.




weathered:
60%, min.


** The four pairs of chromaticity coordinates determine the acceptable color in terms of the 


CIE 1931 standard colorimetric system measured with standard illuminant D65.
C.  Nighttime Color
Nighttime color of the sheeting applied to test panels shall be determined instrumentally in accordance with ASTM E 811 and calculated in the u', v' coordinate system in accordance with ASTM E 308.  Sheeting shall be measured at 0.33 degrees observation and -4 degree entrance at rotation as determined by the manufacturer for test purposes.  Color shall conform to the requirements of Table III.

TABLE III
Color Specification Limits ** (Nighttime)

	Color
	1
	2
	3
	4

	
	u'
	v'
	u'
	v'
	u'
	v'
	u'
	v'

	Orange

(new and weathered)
	.400
	.540
	.475
	.529
	.448
	.522
	.372
	.534


D.  Resistance to Accelerated Weathering
The retroreflective surface of the sheeting shall be weather resistant and show no appreciable cracking, blistering, crazing, or dimensional change after one year's unprotected outdoor exposure in south Florida, south-facing and inclined 45 degrees from the vertical, or after 1500 hours exposure in a xenon arc weatherometer in accordance with ASTM G26, Type B, Method A.  Following exposure, panels shall be washed in a 5% HCL solution for 45 seconds, rinsed thoroughly with clean water, blotted with a soft clean cloth and brought to equilibrium at standard conditions.  After cleaning, the coefficient of retroreflection shall be not less than 100 when measured as in D.2, below, and the color is expected to conform to the requirements of Tables II and III for weathered sheeting.  The sample shall:

1. Show no appreciable evidence of cracking, scaling, pitting, blistering, edge lifting or curling or more than 0.031 inch shrinkage or expansion.

2. Be measured only at angles of 0.2 degrees observation, -4 degrees entrance, and rotation as determined by the manufacturer for test purposes.  Where more than one panel of color is measured, the coefficient of retroreflection shall be the average of all determinations.

E.  Impact Resistance
The retroreflective sheeting applied according to the manufacturer's recommendations to a test panel of alloy 6061-T6, 0.040 inch by 3 inches by 5 inches and conditioned for 24 hours, shall show no cracking outside the impact area when the face of the panel is subjected to an impact of 100 inch-pounds, using a weight with a 0.625 inch diameter rounded tip dropped from a height necessary to generate an impact of 100 inch-pounds, at test temperatures of both 32( F and 72( F.

F.  Resistance to Heat
The retroreflective sheeting, applied to a test panel as in E., above, and conditioned for 24 hours, shall be measured in accordance with Paragraph A. at 0.2 degree observation and -4 degree entrance angles at rotation as determined by the manufacturer for test purposes and exposed to 170( ( 5( F for 24 hours in an air circulating oven.  After heat exposure the sheeting shall retain a minimum of 70% of the original coefficient of retroreflection.

G.  Field Performance:
Retroreflective sheeting processed and applied to sign blank materials in accordance with the sheeting manufacturer's recommendations, shall perform effectively for a minimum of 3 years.  The retroreflective sheeting will be considered unsatisfactory if it has deteriorated due to natural causes to the extent that:  (1) the sign is ineffective for its intended purpose when viewed from a moving vehicle under normal day and night driving conditions; or (2) the coefficient of retroreflection is less than 100 when measured at 0.2 degrees observation and -4 degree entrance.  All measurements shall be made after sign cleaning according to the sheeting manufacturer's recommendations.

Article 12.20.03 – Construction Methods:  Ineffective signs, as determined by the Engineer and in accordance with the ATSSA guidelines contained in "Quality Standards for Work Zone Traffic Control Devices”, shall be replaced by the Contractor at no cost to the State.

Signs and their portable sign supports or metal posts that are no longer required shall be removed from the project and shall remain the property of the Contractor.

Article 12.20.04 – Method of Measurement:  Construction Signs - Bright Fluorescent Sheeting will be measured for payment by the number of square feet of sign face.  Sign supports will not be measured for payment.

Article 12.20.05 – Basis of Payment: "Construction Signs - Bright Fluorescent Sheeting" required and used on the project will be paid for at the Contact unit price per square foot.  This price shall include the furnishing and maintenance of the signs, portable sign supports, metal sign posts and all hardware.  Each sign and support or posts will be paid for once, regardless of the number of times it is used.
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