((Specifier leave this line)) SBBC Design & Material Standards, March 28, 2019 Standards Committee

SECTION 10433 (10 14 34)
ILLUMINATED EXTERIOR SIGNAGE

PART 1 GENERAL

1.1 SECTION INCLUDES

A. Cabinet, face and message area of exterior marquee sign.

B. Lighting

C. Structural support.
D. Installation shall be a complete job including connection to a power source at the building. 

1.2 RELATED SECTIONS

A. 01330 Submittal Procedures

B. 01340 Shop Drawings Product Data and Samples

C. 01430 Quality Assurance

D. 01735 Operations and Maintenance Data

E. 01740 Cleaning

F. 07145 Warranties
G. 16010 General Provisions

H. 16020 Completion of Work

I. 16050 Basic Materials and Methods

J. 16060 Grounding

K. 16080 Electrical Inspection and Testing

L. 16120 Wires and Cables

M. 16132 Conduit, Fittings and Supports

N. 16410 Circuit Breakers
O. 16413 Safety Switches

P. 16415 Surge Protection
1.3 REFERENCES

A. ASCE-7 American Society of Civil Engineering.

B. Florida Building Code *Current Adopted Edition (FBC).

C. National Electric Code *Current Adopted Edition (NEC).

1.4 SUBMITTALS

A. Submit Manufacturer’s technical data and installation instructions for each type of sign required and the following:
1. Recycled Content:

(a) Indicate recycled content; indicate percentage of pre-consumer and post-consumer recycled content per unit of product.

(b) Indicate relative dollar value of recycled content product to total dollar value of product included in project.

(c) If recycled content product is part of an assembly, indicate the percentage of recycled content product in the assembly by weight.

(d) If recycled content product is part of an assembly, indicate relative dollar value of recycled content product to total dollar value of assembly.
B. Submit shop drawings showing plans, elevations, sections, and details of sign cabinet, lighting, structural framing and structural foundations showing dimensions, structural member sizes, structural foundation details and notes for all elements.

1. Provide shop drawings signed and sealed and with longhand calculations also signed and sealed by a Florida licensed Specialty Engineer(s).

2. Provide manufacturer's dimensioned scale drawings showing in complete detail the fabrication of all luminaires including data on features, accessories, and finishes, provisions for relamping, EPA for, and all other information to show compliance with the Contract Documents. Include physical description and dimensions of luminaire. Lamps include life, output (lumens, CCT, and CRI), and energy efficiency data.

3. Provide wiring diagrams for power, control, and signal wiring and location and size of each field connection.

C. Submit full size samples for the following identifying devices showing style, specified color, and method of attachment.  If approved, sample shall be incorporated in the Work.

1. Manufacturer’s color charts showing full range of colors available for the following:

(a) Aluminum cabinetry

(b) Polycarbonate sign face

D. Professional Design Documents:

1.5 QUALITY ASSURANCE

A. Fabricator/installer Qualifications:  Firm with not less than five years of successful experience in fabrication and installation of illuminated exterior signage, like that required for this project.

B. Specialty Engineer(s):  Design Work under direct supervision of a Professional Structural Engineer and Electrical Engineer experienced in design of this work and licensed in the State of Florida.
1.6 REGULATORY REQUIREMENTS

A. Conform to Florida Building Code and ASCE 7 for design for wind.

B. Conform to local zoning ordinances.

1.7 DELIVERY, STORAGE, & HANDLING

A. Deliver, store, protect, and handle products to the site per manufacturer’s requirements.

1.8 WARRANTY

A. Provide 10-year warranty against defects in workmanship and or materials at no cost to owner
B. Changeable Copy Sign:

1. Manufacturer's Warranty:  Submit lifetime warranty against defects in workmanship or materials under normal use and service.
2. Warranty shall provide replacement of defective materials, except for lamps.
3. Faulty ballasts will be exchanged for new ballasts for a period of three years

4. Lifetime Warranty also covers the Lexan faces against breakage due to vandalism for the life of the sign

5. Removal and reinstallation of parts is not warranted.
C. Parts shall be made available for at least 5 years after initial warranty expires at no cost to owner.
D. Specified Product Warranty:

1. Provide written warranty for complete warranty terms.

2. Sign Structure and Identification Cabinet:  Under normal use and service should the sign structure or sign malfunction during the life of the sign due to defects in workmanship or materials, the manufacturer shall repair or replace any of the defective materials, (with exception of lamps or ballasts).  Faulty ballasts will be exchanged for new ballasts for a period of three years.
(a) The warranty shall also include refinishing and reinstallation that may be required due to repair or replacement of defective sign where defect was not apparent prior to installation.
3. Identification Face:

(a) Manufacturer shall issue a lifetime warranty on Tuffak XL Polycarbonate sign face.  Warranty shall cover faces against breakage due to vandalism for the life of the sign. Warranty protection does not extend to these surfaces if damaged by gunshots, or when damaged coincident with the destruction of the sign cabinet.
4. LED Electronic Display:

(a) Manufacturer to warrant the LED electronic display to be free from defects in workmanship or materials for a period of parts exchange five years from the date of Substantial Completion.
(b) Damage caused by abuse, misuse, misapplication or accidental damage outside the control of the Manufacturer (including Lighting), and any consequential or contingent liability is excluded from the warranty.
(c) Manufacturer shall repair or replace malfunctioning or defective parts at no cost to owner.
(d) Faulty ballast exchanges for NRO for three (3) years at no cost to owner.
PART 2 PRODUCTS

2.1 MANUFACTURERS

A. Subject to compliance with the specified requirements, provide products by one of the following manufacturers:
1. Art Sign Company.

2. Robson Corporation
3. Kenco Sign & Awning, LLC
4. J.M. Stewart Corporation (Basis of Design).
5. BCPS approved equal.

B. LED SIGN COMPONENT MANUFACTURERS

1. Subject to compliance with the specified requirements, the sign manufacturer shall provide LED sign components by one of the following manufacturers:

(a) Daktronics.

(b) Watchfire.

(c) Vantage.

(d) Media Resources

(e) LED Partners

(f) Robson Corporation

(g) BCPS approved equal.

C. Substitutions:

1. Will be considered by the Project Consultant and Owner when submitted per requirements of Division-0, Division-1, and Section 01630-Product Substitution Procedures.
2.2 CHANGEABLE COPY SIGN
A. Materials:  All sign materials are to contain recycled content.
B. Cabinet:

1. Size:  
(a) Elementary School:  4 feet high x 6 feet wide with top name, logo and street number, or 3 feet high x 8 feet wide with side name, logo and street number.
(b) Middle School:  4 feet high x 8 feet wide with top or side name, logo and street number.

2. Double sided.

3. Extruded aluminum.

4. Full reinforced, inside mitered-welded corners.  Miter corners on inside cabinet shall be internally reinforced and wire welds.
5. Extrusion shall have hinged face for service.
6. Shall be bolted to anchor-bolt support system allowing for any future removal.
7. Design with “2” or “3” Sections with extruded aluminum H-Bars allowing for independent sections or Owner approved equal.
8. Cabinet & Support Structure Finish:

(a) Cabinet & Entire Support Structure to be media blasted to remove all surface contaminates & elements.

(b) Support system shall be chemically etched, rinsed & dried for powder coat paint process.

(c) Paint Process; Baked-on-graffiti resistant “Dupont” powder coated finish or Mathews polyurethane paint automotive quality finish. 
(d) Color:  As selected by the Project Consultant from manufacturer’s standard colors.

(e) Paint exposed steel and aluminum.

(f) Separate dissimilar metals to prevent galvanic action. 

C. Cabinet Face:

1. Vandal Cover:  Cover marquee area with a hinged clear UV solar grade high impact resistant polycarbonate cover.  Provide two locks.

2. Graphics applied to the second surface.

3. Outer Face to have industrial grade gas springs that lift and hold the outer face in place.
4. No visible hinges.

5. Guarantee sign faces for 10 years against breakage, excluding gunshots.

6. Guarantee graphics and face construction for 10 years against defects in workmanship and materials.

7. Marquee Inner Face System:  3M white translucent acrylic with a chemically bonded clear letter track.  No back spraying, no glue no rivets.

8. Achieve high pigment translucent colors with 3M high performance pressure sensitive vinyl.

9. Provide self-spacing letters with the sign, size as indicated on the drawings.

10. Letters and Numbers:  250 count per illuminated sign face, double silk screened injected with DR resin. Assorted alpha-numeric group A-Z, 0-9, and punctuation.  Helvetica condensed typestyle.

11. Include letter storage case.

12. Letter and number color:  Black.

13. Ten-year warranty against defects in workmanship and materials.

14. Ten-year warranty against breakage of marquee and vandal cover (excluding gunshots).

D. Electrical:

1. All electrical components to be UL listed.

2. Illumination:  Achieve with high output instant start fluorescent tubes using Multi-Voltage ballast.  LED lights will also be accepted.
3. Entire sign face to be illuminated, lamps at 12 inches on center, maximum.

4. Warrant the electrical components for 3 years (excluding lamps) against defects in workmanship and materials.

5. Sign installation shall comply with NEC-600.

6. Provide grounding lug on sign.

E. Support Structure:

1. Design the sign, cabinet, support structure and footing to withstand wind loads as required by Florida Building Code and ASCE 7.

2. Provide 1 or 2 tube yoke support or center structures as called for on the drawings.

3. Legs:

(a) Cover on both sides (if indicated on drawings).

(b) Anchor bolt mounted to a concrete foundation.

4. Distance as specified on the drawings, from the bottom of the cabinet to the grade.

5. Guaranteed for 10 years against defects in workmanship and or materials.

2.3 LED SIGN (All Schools)
A. Materials:  All sign materials are to contain recycled content.
B. Description:

1. Sign shall be double sided with internally illuminated translucent cut vinyl logo and message tailored for each school, with LED display integrated into one aluminum cabinet. Both sign faces of cabinet are to include a transparent, lockable, vandal resistant cover.  Sign cabinet shall be mounted on a 9’ tall pedestal with aluminum cover to match cabinet.  Cabinet and pedestal are to be powder coated with color to be selected from manufacturer’s standard color palette.

2. LED display is to be full color with programmable message and is to include time and temperature display and light meter capability and adjustable brightness for daytime and nighttime display.  The display shall be capable of automatic or manually set brightness to adjust desired light levels. Provide software and connections for programmable display including USB, hardwire direct network, and wi-fi network capabilities. Include text, still graphic, and animation capabilities with graphics and animation library and message scheduling.  
C. Sizing:  Signs shall be sized as follows: 

1. “Small” for elementary schools - 4’ tall by 8’ wide, with maximum 16mm pitch and minimum 32 x 80-pixel matrix. 

2. “Medium” for middle schools – 5’ tall by 10’ wide, with maximum 16mm pitch and minimum 32 x 96-pixel matrix.

3. “Large” for high schools – 6’ tall by 12’ wide, with maximum 16mm pitch and minimum 48 x 128-pixel matrix.

4. Deviations for sign dimension on a case by case basis as determined by school appointed representative.

D. Cabinet:
1. Internally illuminated with top ID cabinet, school name, colors, and optional school mascot.

2. Double sided.
3. Cabinet & Support Structure Finish: See 2.1.C for Cabinet Sizing
(a) Cabinet & Entire Support Structure to be media blasted to remove all surface contaminates & elements.

(b) Support system shall be chemically etched, rinsed & dried for powder coat paint process.

(c) Paint Process; Baked-on-graffiti resistant “Dupont” powder coated finish or Mathews polyurethane paint automotive quality finish.

(d) Color:  As selected by the Project Consultant from manufacturer’s standard colors.

E. Cabinet Face:

1. ID face shall be fabricated in translucent solar grade 0.118-inch-thick General Electric (GE) SGC-100 Lexan with U.V. inhibitors.
2. Faces shall be decorated internally with 3M performance vinyl.

3. Provide name, logo and street number.

F. LED Display Cabinet:

1. Doubled sided.

2. Aluminum.

3. Each side will have one self-contained LED Cabinet (A + B) @ Minimum Rated NEMA 4X Level.

4. LED cabinets shall be of weather resistant design to meet the classification requirements level @ NEMA 4X construction.
5. LED cabinets shall have matching aluminum ventilated closure panels that join the two cabinets aesthetically together.

6. LED cabinets shall have an industrial grade paint finish with graffiti resistant coating.

7. LED cabinets shall be climate controlled by thermostat controlling cooling fans.

8. Cabinets shall be properly ventilated to ensure warranted life span.

9. Cabinets shall not allow water intrusion.
10. LEDs per pixel:  1.

11. On Center Dimension spacing of pixels: 0.9-inch OCD, minimum resolution 16 mm.

12. LED Minimum Cabinet Dimensions: (refer to above section.)
13. LED Minimum Ratings:  MCDs 4,500-NITs 8,668 per pixel.

14. LED Matrix shall be modular “Tile” construction and each module shall conform to a 16-pixel high.
15. LED display shall be capable of minimum displaying the following number of rows and nominal sizes of alphanumeric characters:

(a) 1 row of 29 inch; 4-5 characters per row.

(b) 1 row of 20 inch; 7-11 characters per row.

(c) 2 rows of 13 inch; 10-14 characters per row.

(d) 3 rows of 9 inch; 16-20 characters per row.

(e) 4 rows of 6.5 inch; 21-25 characters per row.
16. Display shall be capable of displaying three-dimensional graphics, video clips and animations using basic: “Flash Type Software”.
17. Controller Central Processing Unit (CPU) or Controller Card:

(a) The central processing unit provided in each display shall be a microprocessor-based circuit board assembly.  The unit is a 10 MHz device with a minimum of 2-MB battery backed static RAM memory or equal and 128K bytes Flash ROM with on board programmability. The CPU shall provide 32-shade photo realistic capability.
(b) The input/output is one RS-232, RS-485/422 serial port jumper selectable;

(c) The CPU assembly also provides automatic memory and program testing at power up, diagnostics, and full talk back.

(d) RS485 based network assembly shall be provided to interface the displays with the main PC controller. The assembly will utilize RS-485 hardwired buried cable to the PC Controller interface the displays to the PC through a junction box that will control each display via an RS-485 connection.
G. System Software Requirements:  Scheduling will be made in 12 or 24-hour formats.

1. Scheduler shall reside within the LED display cabinet as an onboard processor and not require a PC to operate the messaging schedule.

2. Screen helps will provide excerpts from the Owner’s Manual.

3. Bad Word Checker prevents unacceptable words to be displayed.

(a) Library of words is password protected - Library is fully editable for adding or deleting words.

(b) Access manufacture’s Library of Graphics with password and access codes.

4. Menu guided control.

5. Simultaneous display and edit capability.

6. Automatic Rebooting of system disk after power outage: system clock and calendar shall continue to function during power failure.

7. Highest Level on Password protection capability.

8. Flexibility shall be achieved through system software and program sequence and schedules, which can be stored on a flash drive.
9. All operating software will be provided to Owner along with required usage licenses and software updates.

(a) Various Text Modules with scalable fonts and traveling text.

(b) Remote or on-site programming with the appropriate connection.

(c) User-friendly menu and icon-based software.

(d) Scheduling can be pre-programmed more than 1 year in advance + Message display holds memory for up to 60 days without power.

10. LED variable brightness control system:  Sign must turn off and on at night by photo cell or time clock.

11. LED to be equipped with Tele-Spiker:  Responds to all common electrical surges.

12. LED to be equipped with Opto-Isolater:  Responds to all common non-electrical surges.

H. Transmission Methods:

1. LED display shall be compatible with the following Transmission Methods. Each method shall have specific requirements and shall be reviewed and decided upon prior to manufacturing. District will select best option for each school location prior to manufacturing: (Refer: Communication Methods per Manufacturer).

2. Communication Option Pages:

(a) Wireless RF Modem, or Wireless Network Bridge.

(b) Direct Laptop PC connection.  TCP/IP over Ethernet Network- fiber.
(c) RS 485 shall be provided and made available at the campus main building and at the marquee sign, as a redundant measure in the event of underground wiring malfunction.

(d) RS 485 based network assembly shall be provided to interface the displays with the main PC controller. The assembly will utilize RS 485 hardwired buried cable to the PC Controller to interface the displays to the PC through a junction box that will control each display via an RS 485 connection.

(e) Cellular – must provide complete installation and service package.
3. Temperature Probe shall be integrated into the LED cabinet.

I. Heat Protection:

1. At or above 65° F a cooling fan will automatically turn on.

2. If the temperature drops to 64° F the cooling fans will turn off.

3. At or above 176° F the sign will automatically shut down to protect against damage.

J. Electrical/Data:

1. Data shall be wireless.

2. Electrical Conduit Stub-in:

(a) Electrical to be completely contained within a pull box.

(b) Utilize conduit runs from sign to panel board as follows:

(1) Minimum 1-inch PVC underground conduit for exterior electric.

(c) Exterior Exposed Conduit; Electrical:

(1) Minimum 1-inch rigid galvanized conduit.
3. All electrical components shall be UL Listed.
4. Follow conduit parameters set by BCPS Specification Section 16132.

5. Provide engraved name plates and labels per BCPS Specification Section 16010- General Provisions.
6. Provide Markings under provisions of NEC 600.
7. Provide Disconnect means in compliance with NEC 600, 16413 and 16410.  .

8. Provide surge protection in compliance with Section 16415 – Surge Protection.
K. Wire and Cable

1. 600 Volt Wire and Cable:  Comply with 16120 & NEC 600

2. Grounding: Comply with 16060, NEC 250, NEC 600

L. Support Structure:

1. Design the sign, cabinet, support structure and footing to withstand wind loads as required by Florida Building Code and ASCE 7.

2. Fabricate items of structural steel in accordance with AISC specifications.  Welding shall be shop welds where possible and shall conform to AWS D1.1.
3. Columns:  Cold-formed Steel tubing, ASTM A-500, Grade B.
4. Cowling: Galvanized steel panels applied to front and back of support columns.
(a) Powder coating shall be applied prior to assembly.
5. Base Plates:  Cold-rolled plate, ASTM A-36. Steel base plates welded to column and fastened to footer with anchor bolts.  Plates to contain welded steel gusset plates as required.
6. Anchor Bolts, Lock Nuts & Washers: Hot-dipped galvanized Steel, ASTM A-36.
7. Unfinished Treated Fasteners: Grade A, Regular low carbon stainless steel bolts and nuts, ASTM A-307.  Provide hexagonal bolts and nuts.
8. Surface Preparation - Solvent Cleaning Removal of all detrimental foreign matter such as oil, grease, dirt, soil, salts, drawing and cutting compounds, and other contaminants from steel surfaces using solvents, emulsions, cleaning compounds or other similar materials and methods which involve a solvent or cleaning action.
9. Shop Finish – polyester powder coat finish to achieve 2-3 mils.
10. Reinforcement Bars, Ties & Stirrups:  Grade 60, ASTM A-615.  Attach to anchor bolts to create unitized anchoring system.
11. Cast-in Place Concrete:  Engineered footing at adequate size and depth for sign support/wind loads.  Mix Design shall be 3000 psi. minimum at 28 days, 5 sacks of cement per cu. yard of concrete (min.) 6.5 gallons of water per sack (94 lbs.) of cement (max.).  Use CRSI “Manual of Standard Practice”.
(a) Portland Cement:  Type I or IA, ASTM C150S.
(b) Sand: Clean, sharp natural sand free of loam, clay, lumps, organics or other deleterious materials.  ASTM C-33.
(c) Aggregate:  Coarse Aggregate size #5.
M. Power Supplies:

1. The electronic switching power supplies shall be short circuit protected. The electronic switching power supplies shall also be protected by an overload allowance ranging from 105 percent up to 150 percent.
2. The LED display shall be powered by multiple solid-state electronic switching power supplies.

3. A separate power supply for the CPU shall be used to isolate the processor power from the LED drive power.

4. All electrical power supplies, components and accessories shall be weatherproof and UL labelled in such of use.
N. Software Training:

1. Provide on-site training to occur 10 days after install to the Owners designated personnel at no additional cost to Owner.
2. Engage a factory-authorized service representative to train Owner's maintenance personnel to adjust, operate, and maintain illuminated exterior signage and controls.
3. Minimum training requirements include 5 hours, key personnel (as designated by owner).
PART 3 EXECUTION

3.1 INSTALLATION

A. General:  Install materials under provisions of manufacturer's printed instructions and recommendations and to comply with governing regulations.

B. Sign shall be connected to a source of power within the school.
C. Marquee and LED displays shall be circuited and controlled independent of one another for schedule on/off time.

D. The signage shall not be connected to parking lot lighting circuitry.
E. Underground conduit:

(a) All underground conduit on the exterior of the building: 3 feet below finish grade.
(b) Backfill and compact all trenches.
3.2 FIELD QUALITY CONTROL

A. Inspect each installed luminaire for damage. Replace damaged luminaires and components.

B. Perform the following tests and inspections with the assistance of a factory-authorized service representative:

1 Operational Test: After installing luminaires, switches, and accessories, and after electrical circuitry has been energized, test units to confirm proper operation.

2 Verify operation of photoelectric and time controls.

3.3 CLEANING

A. Clean work under provisions of Section 01710.
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