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EXECUTIVE SUMMARY 

This report was prepared to determine the design and detail process required for the development 

of a design for the roadway lighting and shared-use-path (SUP) at the Broad Causeway Bridge from 

the Broad Causeway Island on the west side and to east of West Broadview Drive, in the Town of 

Bay Harbor Islands, Florida.  

The Basis of Design (BOD) luminaire used on the lighting calculations is a decorative LED type 

luminaire similar or equal to Signify® Lumec Domus 50. Other possible luminaires are Signify® Lumec 

Roadway RSLM or Acuity® Cyclone Lighting, Domia series. 

The roadway lighting design is based on a nominal 40-foot poles and 105-watt 3000-degree K LED 

luminaires with a type 3 photometric distribution, mounted on a two-foot bracket arm, spaced 

approximately 165 feet on centers, using a staggered pole arrangement. The luminaires used as the 

BOD is a Signify® Lumec Domus 50. 

The roadway width used on the bridge lighting calculations includes the shared-use-path and the 

outside shoulders. 
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ACRONYMS AND ABBREVIATIONS 

A   
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D   
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PROJECT SUMMARY 

1.1 Project Description 

The project involves the potential replacement of the Broad Causeway Bridge connecting the Town 

of Bay Harbor Islands (Town) with the City of North Miami, within Miami-Dade County. The bridge 

is part of Broad Causeway, a roadway classified as “Urban Minor Arterial”. This arterial also begins 

in Bal Harbour/Surfside and connects those commuters to the mainland. The specific limits of the 

project extend from the Broad Causeway Island (25°53'19.41"N, 80° 8'54.52"W) on the west side 

and (25°53'11.30"N, 80° 8'18.93"W) to east of West Broadview Drive. A graphic depicting the 

location of the bridge is provided (see Figure 1). The project is approximately 0.77 mile in length.  

The existing bridge consists of four 10 ft. wide lanes, undivided (two in each direction), without a 

raised median and a raised sidewalk in each direction. There are no guardrails separating the sidewalk 

from the travel lane. The existing lighting on the immediate approach to the bridge and on the bridge 

consist of step lights recessed on the barrier wall. Center-channel navigational lights are presently 

installed. 

On the Causeway Island, the road from the toll plaza to the immediate approach of the bridge is 

presently illuminated with decorative luminaires mounted on an arm (12 to 15 inch) and an aluminum 

tapered light pole. The wiring between the light poles is underground. Some poles are equipped with 

CCTV cameras and surface-mounted metal pull boxes. 

Different alternatives were provided for the bridge replacement and the 65 ft. High Level Fixed-Bridge 

alternative was selected as the Preferred Alternative. The proposed four-lane divided bridge typical 

section includes four, 11 ft. travel lanes, 2 ft. concrete median and two, 8 ft. outside shoulders. In 

addition, a 14 ft. shared use path would be included on the north side of the bridge, separated from 

the shoulder by a concrete barrier wall. A 42-inch-high pedestrian/bicycle railing will be provided on 

the outside of the 14 ft. shared use path. The proposed bridge typical section is shown in Figure 2. 

1.2 Purpose  

The purpose of a highway lighting design analysis report is to specify the lighting criteria utilized; 

document the methodology used for the selection of the lighting system; determine the proper 

spacing of the highway lighting poles needed to provide the minimum illumination required by the 

design criteria; and provide detailed lighting calculations that substantiate compliance to the required 

criteria. 

This report contains the results of a highway lighting design analysis for the proposed Broad 

Causeway Bridge Replacement with a shared-use-path in the Town of Bay Harbor Islands, Florida. 

This analysis was performed to determine the maximum pole spacing and arrangement for highway 

lighting as part of the project design. 
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Figure 1 Project Location Map 
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Figure 2 65 ft. High-Level Fixed Bridge Typical Section 
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PROCEDURE 

1.3 Reference Standards 

This project will be designed to comply with the 2018 Florida Green Book, 2024 FDOT standard 

specifications, 2024 FDOT Design Manual (FDM), and the FDOT FY 2023-24 Standard Plans. 

1.4 Lighting Software 

Acuity® Visual Roadway Tool lighting software program was used for the preliminary lighting 

calculations to determine the number of light poles needed and the maximum spacing of the light 

poles. Acuity® Visual Professional lighting software will be used for the final lighting calculations by 

providing a point-by-point photometric analysis with independent analysis zones for the roadway 

segments and the SUP. This program is based on a point-by-point calculation method; the program 

is commonly used for roadway lighting calculations; and the program follow the Illuminating 

Engineering Society (IES) recommendations. Calculations meet the required Florida Green Book and 

the FDM lighting design criteria. 
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LIGHTING ANALYSIS 

1.5 Design Basis 

The project is located away from the Wildlife Sensitive turtle nesting area and is not near the shore, 

therefore, Wildlife Sensitive amber LED luminaires are not required. 

All existing luminaires within the project limits will be replaced with LED type luminaires, on existing 

light poles where applicable. 

Color changing LED luminaires will be provided to illuminate the bridge beams and piers. Up to seven 

color themes will be provided. 

A United States Coast Guard (USCG) compliant navigation lighting system will be provided over the 

Intracoastal Waterway. 

The first step in the analysis was to define the lighting systems preferences (i.e., pole arrangement, 

mounting height, luminaire photometric type and wattage).  The second step was to perform lighting 

calculations to determine the pole location/spacing.  After the analysis, the results were compiled on 

a table and conclusions were drawn as to what configurations best met the design criteria. 

A decorative LED luminaire with Type III photometric distribution was used for the roadway lighting 

calculations with a correlated color temperature (CCT) 3000-degree K. 

1.6 Design Criteria 

The roadway lighting design criteria for this project is specified in the 2018 Florida Green Book, 

Chapter 6, Table 6-2 shown for reference in Table 3-1 and the FDM Table 231.2.1 shown for 

reference in Table 3-2. 

Preliminary lighting calculations were prepared. Preliminary lighting calculations are provided under 

Appendix A.  

Final photometric calculations will be prepared with the final lighting plans submittal. 

1.7  Design Parameters 

1.7.1 Decorative Luminaire 

A decorative LED type luminaire will be used in this project.  The LED luminaire will be similar or equal 

to Signify® Lumec Roadway RSLM, or Signify® Lumec Domus 50, or Acuity® Cyclone Lighting, 

Domia series. Catalog cuts are included in Appendix B 

The bridge lighting design will use nominal 40-foot poles, and 3000-degree-K LED luminaires with a 

type 3 photometric distribution, mounted on a nominal two-foot bracket arm, spaced approximately 

165 feet on centers using a staggered pole arrangement. 

The lighting on roadways, other than the bridge, will use nominal 40-foot poles, and 3000-degree K 

LED luminaires with a type 3 photometric distribution, mounted on a nominal two-foot bracket arm. 

Spacing will vary depending on the roadway width. 

11



 

Broad Causeway Bridge Replacement PD&E Study 
  

 

     

Lighting Design Analysis Report   

Poles will be provided with frangible type base for those poles not on the bridge; poles on the bridge 

will be mounted on pilasters on the back of the barrier wall.  

1.7.2 Pull Boxes 

“Roadside” pull boxes will be provided adjacent to each conventional light pole, and at the 

distribution points. 

1.7.3 Conductors 

The minimum conductor size will be No. 6 for the roadway lighting and will be copper. 

1.7.4 Conduits 

The minimum conduit size will be 2-inch PVC.  

Directional bore method will be used whenever a new conduit run needs to be installed under existing 

roadway pavement. The conduit will be UL listed high density polyethylene (HDPE) with UL listed 

transition coupling. 

1.7.5 Service Voltage and Voltage Drop Calculations 

In discussions with the power company, a 120/240-volt, single-phase, three-wire electrical service is 

available. The luminaires will be rated for 240-volt operation. 

The location of the service points coordinating with Florida Power and Light Company (FPL). 

Voltage drop calculations will be provided for each branch circuit on the next submittal once the 

power company provides location of the service point. Voltage drop will be limited to 5% at the last 

pole from the load center.  

1.8 LIGHTING CALCULATIONS 

Preliminary roadway lighting calculations were performed using of Lithonia® Visual Roadway Tool 

computer software program. The widths and the arrangement of the roads and shared-use-path 

used on the calculations were obtained from the roadway typical roadway section. 

The results of the preliminary roadway lighting calculations are summarized in Table 3-3.  

Preliminary Roadway lighting calculations are included in Appendix A. The results fall within the 

required criteria. 

Final photometric lighting calculations using Lithonia® Visual Professional computer software 

program will be provided with the lighting plans submittal.  

Photometric Analysis lighting calculations are included in Appendix C.
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Table 3-1 Table 1 Florida Green Book Lighting Design Criteria 
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Table 3-2 FDM Table 231.2.1 Lighting Values 

 

 

 

 

Table 3-3 Preliminary Roadway Lighting Calculations Summary 

MTG 

HT 
Pole Setback 

Maximum 

Spacing (FT) 

Overall Veiling 

Luminance FC Avg/Min Max/Min 

40 ft. 
2 feet setback 

from wall 
165 1.5 2.3 3.8 0.1 
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ROADWAY LIGHTING RECOMMENDATION 

Based on the roadway geometry, photometric analyses, maintenance, cost and safety, the roadway 

lighting design listed under Table 3-3 is recommended. 

Analysis of the lighting calculations for this project indicate that the proposed lighting system meets 

the illumination levels required by the Florida Green Book and the FDM. 
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