The following Section shall be made part of the Standard Specifications:

"SECTION SP 64 - DIRECTIONAL, REGULATORY AND WARNING SIGNS
The following special provisions for the traffic control system shall supplement and modify the Standard Specifications for Public Works Construction, Department of Public Works, City and County of Honolulu, September 1986, and shall include the "Manual on Uniform Traffic Control Devices for Streets and Highways", 2003 Edition (MUTCD).

Whenever reference is made to any of the standards and codes, the reference shall be construed to mean the code, order, or standard that is in effect on the day the Notice to Contractors for the work is dated.

SP 64.1
SCOPE OF WORK

This work shall consist of furnishing and installing signs, sign panels and sign structures, removing and storing signs and performing all work incidental thereto according to the requirements of the contract.

SP 64.2
MATERIALS

Concrete for sign structures shall be of class specified on the plans and shall conform to the requirements of Section 39 (PORTLAND CEMENT CONCRETE) of the Standard Specifications. Other materials shall meet the requirements specified in the following sections:

A.
Aluminum Traffic Sign Blanks Description.  This work shall consist of furnishing traffic sign blanks of the shape and dimensions shown on the plans.

Materials.   The aluminum sheets and plates to be used for the fabrication of sign blanks, specified herein, shall conform to ASTM Designations:  B209‑68, Standard Specification for aluminum-alloy sheet and plate. The materials used shall be such as to produce sign blanks that conform to the following requirements.

1.
Alloy.  6061‑T6 flat sheet.

2.
Dimensions:

a. Holes.  Two (2) 3/8‑inch diameter holes.

b. Thickness, Width, Length, Corner Radii and Locations of Holes.  As per the "Manual on Uniform Traffic Control Devices for Streets and Highways", 1978 Edition.

3.
Finish.  Alodine 1200 conversion coated finish after all fabrication performed to ensure coating of all exposed edges and hole sides except 36" x 36" pentagon blanks which shall be painted with two (2) coats of yellow baked enamel one (l) side. Said pentagon blanks shall be alodine coated prior to the application of the yellow enamel. The yellow paint shall match Scotchlite Brand Reflective Sheeting No. 2271 Yellow.

4.
General Quality.  All sign blanks shall be flat, free from burrs and rough edges, degreased, cleaned and ready for application for paint and reflective sheeting material over the alodine 1200.

B.
Reflective Sheeting Material, Enclosed Lens for Traffic Control signs.

1.
Description.

a. The reflective sheeting shall consist of spherical lens elements embedded with a transparent plastic having a smooth, flat outer surface. The sheeting shall be weather resistant and shall have a protected precoated adhesive backing.

b. The reflective sheeting may be applied either mechanically or manually to recommended surfaces such as galvanized steel and/or aluminum. The reflective sheeting adhesive for mechanical vacuum-heat application shall be heat activated and the sheeting shall be pre-perforated. The reflective sheeting adhesive for hand mounting application shall be pressure sensitive and sheeting will not be pre-perforated.

c. The size of the reflective sheeting shall be as specified in the Proposal and furnished in various colors.

2.
Performance Characteristics.

a. Film.

1) General.  The reflective sheeting shall have sufficient strength and flexibility so that it can be handled, processed and applied according to the recommendations of the sheeting manufacturer without appreciable stretching, tearing, or other damage. It shall permit application over and conformance to moderate, shallow embossing characteristic of certain sign borders and symbols. Following liner removal, the reflective sheeting shall not shrink more than 1/32" in 10 minutes nor more than 1/8" in 24 hours in any dimension per 9" square at 72°F and 50 percent RH.

2) Surface.  The sheeting surface shall be smooth and flat, facilitate cleaning and wet performance, and exhibit 85° gloss meter rating of not less than 40 (ASTM‑D‑523‑62T).  The sheeting surface shall be readily processed and compatible with recommended transparent and opaque process colors and show no loss of the color coat with normal handling, cutting, and application.  The sheeting shall permit cutting and color processing at temperatures of 60°‑100°F and relative humidities of 20‑80 percent.  The sheeting shall be heat resistant and permit force curing without staining of unapplied sheeting at temperatures of up to 150°F and up to 200°F in applied sheeting.  The sheeting surface shall be solvent resistant such that it may be cleaned with gasoline, VM&P Naphtha, mineral spirits, turpentine, methanol and xylol.

b. Adhesive.  The reflective sheeting shall include a precoated pressure sensitive or tack free heat activated adhesive, either of which may be applied without necessity of additional adhesive coats on the reflective sheeting or application surface. The protective liner attached to the adhesive shall be removed by peeling without soaking in water or other solvents and shall be easily removed after accelerated storage for 4 hours at 150°F under weight of 2.5 pounds per square inch. The adhesive shall form a durable bond to smooth, corrosion and weather resistant surfaces. The reflective sheeting, applied to cleaned and etched aluminum test panels shall adhere securely, 48 hours after application at temperatures of ‑30° to 200°F. The adhesive bond shall be sufficient to render the applied sheeting vandal resistant and prevent its shocking off when jabbed with a spatula at ‑10°F. The sheeting shall resist peeling from the application surface when a 5 lb./in. width force is applied as outlined in ASTM‑D‑903‑49.

c. Color.  The diffuse day color of the reflective sheeting shall conform to the requirements of Table 1 and shall be determined in accordance with ASTM E‑97‑55 "STANDARD METHOD OF TEST FOR 45‑DEG DIRECTIONAL REFLECTANCE OR OPAQUE SPECIMENS BY FILTER PHOTOMETRY". (Geometric characteristics must be confined to illumination incident within 10 degrees of, and centered about, a direction of 45 degrees from the perpendicular to the test surface. Conditions of illumination observation must not be interchanged.) The standards to be used for reference shall be the MUNSELL PAPERS designated in Table 1. Papers must be recently calibrated on a spectrophotometer. The test instrument shall be one of the following:

1)
GARDENER Multipurpose Reflectometer.

2)
GARDENER Model AC‑2a Color Difference Meter.

3)
MEECO Model V Colormaster.

4)
HUNTERLAB D25 Color Difference Meter.

TABLE 1
CIE CHROMATICITY COORDINATE LIMITS
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.354
.179
.372
.147
.435
.120
.420

Blue
.147
.075
.176
.091
.176
.151
.106
.113

Orange
.535
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Reflectance Limit
  Ref. Std.

Min.         Max.
MUNSELL PAPER
White
34.0
5.1GY6.91/1.2

Yellow
29.0
40.0
1.25Y6/12

Red
 8.0
11.0
8.2R3.78/14.0

Green
 4.0
 7.0
.65/BG2.84/8.45

Blue
 1.0
 2.4
5.8PB1.32/6.8

Orange
19.77
30.05
2.5YR5.5/14.0

d. Photometric.

1) Background.  The reflective sheeting shall have the following minimum brightness values at .2° and .5° and 1.5° divergence expressed as average candlepower per footcandle per square foot (candle as per lux per square meter) of material. Measurements shall be conducted in accordance with standard testing procedures for reflex-reflectors specified in Federal Specifications L‑S‑300A, "Sheeting and Tape, Reflective, Non-exposed Lens Adhesive Backing" or as amended.
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2) Applied or Demountable Copy.  Reflective sheeting for all sign copy including letters, numerals, symbols, borders, and route markers shall be white which has been carefully selected by the manufacturer for uniformity of day and night appearance. No further matching shall be necessary.

3) Rainfall Performance.  The brightness of the reflective sheeting, totally wet by rain, shall not be less than 90 percent of the above values. Wet performance measurements shall be conducted in conformance with standard rainfall test specified in Federal Specifications L‑S‑300A.

e. Durability.

1) Processed and applied to recommended sign base materials in accordance with recommended procedures, the reflective sheeting shall be weather resistant and following cleaning, shall show no appreciable discoloration, cracking, crazing, blistering, or dimensional change and not less than 80 percent of the specified wet or dry minimum brightness values when exposed to accelerated weathering for 2 years, south facing, unprotected at 45° in South Florida. Exposed under the same conditions, the reflective sheeting shall not support fungus growth and accumulate dirt to the extent that the reflective brightness before cleaning is less than 75 percent of the reflective brightness after cleaning when measured at 0.2° divergence and ‑4° incidence angles.

2) The sheeting surface may be readily refurbished by cleaning and clear overcoating in accordance with the manufacturer's recommendations.

C.
Steel Tube for Sign Post.  This work shall consist of furnishing steel tubes for mounting of traffic signs.

Materials:  The steel tubes for traffic signs shall conform to the following requirements:

1.
The steel tube shall conform to the standard specification for Cold-Rolled Carbon Steel sheets, commercial quality ASTM Designation A 366.

2.
The cross section of the tube shall be a square tube formed of 12 gauge (.105" U.S.S. Gauge) steel, carefully rolled to size and welded in the corner.

3.
All sides shall have evenly spaced predrilled 7/16" diameter holes one inch on center four sides along length of the tube.

4.
Tube shall be 2" x 2" square.

5.
The furnished members shall be straight and shall have smooth uniform finish. It shall be possible to telescope consecutive size of tubes freely with a minimum amount of play. All holes and cut off ends shall be free from burrs.

6.
The length of the tube shall be 12 feet with a length tolerance of ±l/4".

7.
All tubes shall be weather protected by galvanizing. Tubes shall be formed from cold-rolled steel strip which has been zinc coated, commercial quality (1.25 oz.) conforming to ASTM Specification A 525.

D.
Fasteners for Signs.  Post clips for extruded aluminum sign panels shall be of aluminum conforming to the requirements of ASTM B 108, alloy 356‑T6. Post clip bolt assemblies shall have bolts of aluminum conforming to the requirements of ASTM B 211, alloy 2024‑T4, lock nuts of aluminum conforming to the requirements of ASTM B 211, alloy 2017‑T4, (0.0002‑inch anodic coating thickness with dichromate or boiling water seal) and flat washers of aluminum alloy.

SP 64.3
CONSTRUCTION METHOD:  MOUNTING SIGNS, REMOVAL OF EXISTING SIGNS AND APPLICATION OF REFLECTIVE SHEETING

Permanent signs shall be erected on post or as shown on the plans or as directed. The post shall be set plumb at the required locations. All work shall be executed in the best workmanlike manner.

Removal of Existing Signs.  Existing regulatory and warning signs and markers not to be incorporated in the completed project shall be removed and stored as ordered. Remove sign post and base where indicated on the drawing, backfill, and restore areas.

The reflective sheeting may be applied either mechanically or manually to recommended surfaces such as galvanized steel and/or aluminum. The reflective sheeting adhesive for mechanical vacuum-heat application shall be heat activated and the sheeting shall be pre-perforated. The reflective sheeting adhesive for hand mounting application shall be pressure sensitive and sheeting will not be pre-perforated.

SP 64.4
TEST SPECIMENS

The Contractor shall submit to the Director of Transportation Services of the City and County of Honolulu or his duly authorized representative the test specimens as requested.

SP 64.5
METHOD OF MEASUREMENT AND PAYMENT

The number of regulatory and warning signs, reflectorized delineators and route markers assemblies will be measured as complete units of the type and design specified in the proposal.

Sign post will be measured as complete units of the type and design specified in the proposal.

The accepted quantities of regulatory and warning signs, reflectorized delineators and route marker assemblies will be paid for at the contract unit price per each for the type and design specified complete in place. The contract unit price paid shall be full compensation for furnishing and installing a complete sign, including post fasteners, clamp assemblies, and all necessary hardware, and for all equipment, tools, labor, materials and other incidentals necessary to complete the work."

END OF SECTION SP 64
Special Provisions
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