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Abstract 

This study evaluates the automatic counting feature of two sensors to count pedestrians 

and bicyclists. The first sensor (sensor A) is a hardware/software system that is used to 

detect, classify, and count different objects. It is composed of two components: the sensor 

(hardware) and the software (the data platform). All the components of sensor A are 

designed to be weatherproof and to easily conform to the specifications of the city 

planners and the traffic engineers. The second sensor (sensor B) is a professional sensor 

(or camera) that is also capable of automatically counting objects and capturing videos. 

Six different locations at New Orleans and Baton Rouge with different conditions 

(weather, time of the day, traffic volume, and density of pedestrians and bicyclists) were 

selected for the evaluation process. Sensor B was tested only in one location in New 

Orleans; that location has a high-traffic volume of pedestrians.  The evaluation of sensor 

A showed that the overall total observations median and mean Absolute Percentage of 

Error (APE) of the pedestrians during the day-time are 119.72% and 119.15% and during 

the night-time are 69.10% and 111.90%, respectively. The overall observations median 

and mean APE of the bicyclists during the day-time are 69.62% and 80.03% and during 

the night-time are 89.47% and 80.15%, respectively. The evaluation of sensor B showed 

that the overall total observations median and mean APE of the pedestrians and bicyclists 

are 89.9% and 86.1%, respectively. 
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Implementation Statement 

The results of this project are directly applicable for implementation by DOTD as well as 

for local government entities throughout Louisiana and beyond who are interested in both 

pedestrians and bicyclists counts. The project provides a framework and guiding 

principles for evaluating nonmotorized counting systems (i.e., sensor A and sensor B). 

Both sensor A and sensor B counting systems are not recommended for implementation 

by the DOTD and Louisiana state. They failed to give robust counting systems for both 

pedestrians and bicyclists at the selected testing locations and under different conditions 

(weather, time of the day, traffic volume, and density of pedestrians and bicyclists) in 

New Orleans and Baton Rouge. Although the rental cost of sensor A is reasonable, the 

installation and the maintenance fees are extremely high. The research team has no access 

to sensor A’s object tracking algorithm, so it is hard to determine why there is a huge gap 

between sensor A’s counts and the manual counts. Detailed protocol steps of evaluating 

sensor A and sensor B counting systems are appended to this report. The guiding protocol 

can be readily implemented for other state validation studies. The research team 

endeavors to present and publish the findings (after the approval of both sensor A and 

sensor B companies), which contribute to the overall literature in this field or may be of 

interest to practitioners in journals with a national audience to facilitate the transfer of 

research more broadly. 

— 6 — 



     

 

 

 

  

  

   

  

  

   

  

 

  

  

  

  

  

 

  

  

  

   

  

    

  

  

  

  

  

  

  

  

   

 

    

   

Table of Contents 

Technical Report Standard Page ..........................................................................................1 

Project Review Committee ..................................................................................................2 

LTRC Administrator/Manager .............................................................................................2 

Members ..............................................................................................................................2 

Directorate Implementation Sponsor ...................................................................................2 

Evaluation of Counting Device for  Pedestrians and Bicyclists ..........................................3 

Abstract ................................................................................................................................4 

Acknowledgments................................................................................................................5 

Implementation Statement ...................................................................................................6 

Table of Contents .................................................................................................................7 

List of Tables........................................................................................................................9 

List of Figures ....................................................................................................................10 

Introduction........................................................................................................................13 

Literature Review...............................................................................................................16 

Objective ............................................................................................................................18 

Scope..................................................................................................................................19 

Task 1: Perform Literature Review .........................................................................19 

Task 2: Acquire Sensor A and Video Camera(s)......................................................19 

Task 3: Collect Pedestrian and Cyclist Data ...........................................................19 

Task 4: Undertake Comparative Analysis between  Sensor A and Sensor B ..........20 

Task 5: Document Findings.....................................................................................20 

Task 6: PRC Review and Issue of Final Report ......................................................20 

Methodology ......................................................................................................................21 

Data Sources ............................................................................................................21 

LTRC Cameras Implementation ..............................................................................24 

Data Collection and Sensors Installation.................................................................29 

Discussion of Results .........................................................................................................32 

Comparison Metrics ................................................................................................32 

Sensors A at New Orleans Locations ......................................................................32 

Technical Problems at New Orleans Locations (Sensor A).....................................48 

Sensors A at Baton Rouge Locations ......................................................................48 

Technical Problems in Baton Rouge Locations ......................................................70 

— 7 — 



     

 

 

  

  

  

  

  

  

  

  

 

Absolute Percentage of Error (APE) .......................................................................70 

Results of Sensor B .................................................................................................73 

Conclusions........................................................................................................................75 

Recommendations..............................................................................................................77 

Acronyms, Abbreviations, and Symbols............................................................................78 

References..........................................................................................................................79 

Appendix............................................................................................................................81 

Protocol Steps of Evaluating Similar Counting Systems ........................................81 

— 8 — 



     

 

 

 

   

   

   

List of Tables 

Table 1. Mounting information of sensor A at New Orleans ............................................ 21 

Table 2. APE of all pedestrians’ readings at New Orleans and Baton Rouge locations ... 71 

Table 3. APE of all bicyclists’ readings at New Orleans and Baton Rouge locations ...... 72 

— 9 — 



     

 

 

 

   

      

   

   

   

   

     

    

   

   

    

   

   

    

    

   

   

   

   

  

   

   

   

   

   

   

   

   

   

   

   

   

List of Figures 

Figure 1. The mounting process of sensor A on a light pole............................................. 14 

Figure 13. The daily bicyclists’ count of LTRC2 from February 27 to March 5 .............. 38 

Figure 17. The daily bicyclists’ count of LTRC3 from February 24 to March 3 .............. 43 

Figure 19. The daily bicyclists’ count of LTRC3 March 11 to March 16 ......................... 45 

Figure 20. The daily pedestrians’ count of LTRC3 from April 7 to April 13.................... 46 

Figure 25. The daily pedestrians’ count of LTRC4 from July 3 to July 6......................... 52 

Figure 27. The daily pedestrians’ count of LTRC4 from July 15 to July 19..................... 54 

Figure 2. Selected poles to mount sensor A and the corresponding coverage areas ......... 22 

Figure 3. Counting Cars Camera System.......................................................................... 25 

Figure 4. Miovision Camera System ................................................................................ 27 

Figure 5. COUNTCAM2 Camera System ........................................................................ 28 

Figure 6. Solar-cell system ............................................................................................... 30 

Figure 7. An example of a coverage area by sensor A ...................................................... 30 

Figure 8. The object window decision process by sensor B ............................................. 31 

Figure 9. The decided passing lines decided on sensor B................................................. 31 

Figure 10. The daily pedestrians’ count of LTRC1 ........................................................... 34 

Figure 11. The daily bicyclists’ count of LTRC1 .............................................................. 35 

Figure 12. The daily pedestrians’ count of LTRC2 from February 27 to March 5 ........... 37 

Figure 14. The daily pedestrians’ count of LTRC2 from March 11 to March 17 ............. 39 

Figure 15. The daily bicyclists’ count of LTRC2 from March 11 to March 17 ................ 40 

Figure 16. The daily pedestrians’ count of LTRC3 from February 24 to March 3 ........... 42 

Figure 18. The daily pedestrians’ count of LTRC3 from March 11 to March 16 ............. 44 

Figure 21. The daily bicyclists’ count of LTRC3 from April 7 to April 13 ...................... 47 

Figure 22. Defective parts of the sensor at LTRC2 location............................................. 48 

Figure 23. The daily pedestrians’ count of LTRC4 from June 15 to June 21 ................... 50 

Figure 24. The daily bicyclists’ count of LTRC4 from June 15 to June 21 ...................... 51 

Figure 26. The daily bicyclists’ count of LTRC4 from July 3 to July 6 ........................... 53 

Figure 28. The daily bicyclists’ count of LTRC4 from July 15 to July 19 ....................... 55 

Figure 29. The daily pedestrians’ count of LTRC5 from May 23 to May 28 ................... 57 

Figure 30. The daily bicyclists’ count of LTRC5 from May 23 to May 28 ...................... 58 

Figure 31. The daily pedestrians’ count of LTRC5 from June 11 to June 17 ................... 59 

Figure 32. The daily bicyclists’ count of LTRC5 from June 11 to June 17 ...................... 60 

— 10 — 



     

 

 

   

   

   

   

   

   

   

   

    

    

   

   

   

   

   

    

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Figure 33. The daily pedestrians’ count of LTRC5 from June 21 to June 26 ................... 61 

Figure 35. The daily pedestrians’ count of LTRC6 from July 22 to July 27..................... 64 

Figure 38. The daily bicyclists’ count of LTRC6 from July 28 to August 2 ..................... 67 

Figure 34. The daily bicyclists’ count of LTRC5 from June 21 to June 26 ...................... 62 

Figure 36. The daily bicyclists’ count of LTRC6 from July 22 to July 27 ....................... 65 

Figure 37. The daily pedestrians’ count of LTRC6 from July 28 to August 2 .................. 66 

Figure 39. The daily pedestrians’ count of LTRC6 from August 3 to August 6 ............... 68 

Figure 40. The daily bicyclists’ count of LTRC6 from August 3 to August 6 .................. 69 

Figure 41. The daily pedestrians’ and bicyclists count of sensor B at LTRC1 ................. 74 

Figure 42. The APE of pedestrians and bicyclists count of sensor B ............................... 74 

Figure 43. Structural analysis #1 ...................................................................................... 83 

Figure 44. Structural analysis #2 ...................................................................................... 84 

Figure 45. Structural analysis #3 ...................................................................................... 85 

Figure 46. City of Baton Rouge #1 ................................................................................... 86 

Figure 47. City of Baton Rouge #2 ................................................................................... 87 

Figure 48. City of Baton Rouge #3 ................................................................................... 88 

Figure 49. City of Baton Rouge #4 ................................................................................... 89 

Figure 50. City of Baton Rouge #5 ................................................................................... 90 

Figure 51. City of Baton Rouge #6 ................................................................................... 91 

Figure 52. City of Baton Rouge #7 ................................................................................... 92 

Figure 53. City of Baton Rouge #8 ................................................................................... 93 

Figure 54. City of Baton Rouge #9 ................................................................................... 94 

Figure 55. City of Baton Rouge #10 ................................................................................. 95 

Figure 56. City of Baton Rouge #11 ................................................................................. 96 

Figure 57. City of Baton Rouge #12 ................................................................................. 97 

Figure 58. City of Baton Rouge #13 ................................................................................. 98 

Figure 59. City of Baton Rouge #14 ................................................................................. 99 

Figure 60. City of Baton Rouge #15 ............................................................................... 100 

Figure 61. City of Baton Rouge #16 ............................................................................... 101 

Figure 62. City of Baton Rouge #17 ............................................................................... 102 

Figure 63. City of Baton Rouge #18 ............................................................................... 103 

Figure 64. City of Baton Rouge #19 ............................................................................... 104 

Figure 65. City of Baton Rouge #20 ............................................................................... 105 

Figure 66. City of Baton Rouge #21 ............................................................................... 106 

Figure 67. City of Baton Rouge #22 ............................................................................... 107 

— 11 — 



     

 

 

    

   

  

   

  

  

  

  

  

  

  

  

   

   

 

108

109

110

111

112

113

114

115

116

117

118

119

120

121

Figure 68. City of Baton Rouge #23 ............................................................................... 

Figure 69. City of Baton Rouge #24 ............................................................................... 

Figure 70. City of Baton Rouge #25 ................................................................................ 

Figure 71. City of Baton Rouge #26 ................................................................................ 

Figure 72. City of Baton Rouge #27 ................................................................................ 

Figure 73. City of Baton Rouge #28 ................................................................................ 

Figure 74. City of Baton Rouge #29 ................................................................................ 

Figure 75. City of Baton Rouge #30 ................................................................................ 

Figure 76. City of Baton Rouge #31 ................................................................................ 

Figure 77. City of Baton Rouge #32 ................................................................................ 

Figure 78. City of Baton Rouge #33 ................................................................................ 

Figure 79. City of Baton Rouge #34 ................................................................................ 

Figure 80. City of Baton Rouge #35 ............................................................................... 

Figure 81. City of Baton Rouge #36 ............................................................................... 

— 12 — 



     

 

 

 

 

 

  

 

  

   

 

 

  

 

 

    

 

 

   

   

 

    

 

   

   

  

    

Introduction 

Understanding the travel behavior of pedestrians and bicyclists on Louisiana’s roadways 

is critical to evaluating safety outcomes relative to rates of exposure; identifying 

appropriate, context-sensitive complete streets infrastructure interventions; and 

understanding overall statewide and location-specific transportation trends.  Pedestrians 

and bicyclist counts, as well as vehicle counts, are important sources of information for 

planners and policymakers when dictating transportation planning and infrastructure 

spending.  Current and reliable statistics are essential for evaluating the usage of 

roadways and for optimizing spending and investment.  

A wide range of hardware is available to address the challenges associated with 

pedestrians and bicyclists counting, such as laser beams, infrared counters, and 

piezoelectric pads.  However, most of these sensors fail to give accurate measurements of 

density.  Manual counts performed by humans in the field are common but are labor-

intensive and inefficient for large-scale counting programs sought by cities and states 

today.  Also, these counts generally rely on human capacity, and accuracy rates are prone 

to human error.  In areas with a high density of pedestrians and cyclists, the method of 

manual counting is essentially impractical.  As a result, there has been more effort 

directed into the development of algorithms that minimize human intervention when 

counting.  Sensor A, which is evaluated in this study, is one of such products.  It is a 

hardware-software system that is used for object detection. It is composed of two-

component systems: the sensor (hardware) and the software (the data platform).  It uses a 

camera to take multiple snapshots per second of a region under study and then uses 

image-processing algorithms to count the number of pedestrians and bicyclists. All the 

components of sensor A are designed to be weatherproof, outdoor functional, and to 

easily conform to the specifications of city planners and traffic engineers. Sensor A can 

be mounted to a light or a signal pole at a height of 12-20 ft., and is powered by a grid 

connection straight from the light pole or by an external solar panel. It is worth 

mentioning that the used software for object detection and classification is not mentioned 

in the manual of sensor A. 

Figure 1 illustrates sensor A and how it can be installed. It is worth mentioning that an 

additional video camera will be mounted to the same light pole (or signal pole) and it 

should cover the same coverage area under study. The recorded video footage will be 
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used for the manual counts' purpose. The manual counts will be used to evaluate the 

counting performance and robustness of sensor A in counting both pedestrians and 

bicyclists. 

Figure 1. The mounting process of sensor A on a light pole 

S
e

n
s

o
r 

A

Sensor B is also an IP camera that is capable of automatically counting objects in addition 

to capturing video footage. Sensor B is typically designed for the indoor counting 

process; however, in this project, it was evaluated for the outdoor counting under 

different weather conditions at a very high traffic volume location in New Orleans. We 

benefit from its ability to capture video footage for utilizing them in the manual 

validation process. 

The purpose of this study was to evaluate the performance of both sensor A and sensor B 

to count both pedestrians and bicyclists and compare their counts with the manual 

counting process under different conditions (weather, time of day, shadows, complex 

background, and different density of pedestrians and bicyclists). This was achieved by 
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mounting the sensors in six different locations in New Orleans and Baton Rouge. The 

evaluation process was performed during different weather circumstances including 

heavy rain and wind and during the day and the night-time. 
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Literature Review 

Pedestrian and bicyclist detection and counting algorithms are used in a wide range of 

applications related to traffic and self-driving technology. It can help improve pedestrian 

and bicyclist safety and decrease pedestrian and bicyclist accidents when it is integrated 

within the automobile safety system. Researchers focused on a hand-crafted method to 

extract a low-level feature to detect pedestrians and bicyclists by designing manual 

algorithms. Recently, the researchers started to combine the hand-crafted method with a 

deep convolutional network to take advantage of the development of deep learning. 

The three main stages of the pedestrian and bicyclist detection are (1) region proposals; 

(2) feature extraction; and (3) region detection (classification) [1]. The traditional 

regional proposed method used is the sliding window. The other methods used are 

selective search and EdgeBox [2]. The researchers proposed models that improve each 

stage separately or a combined solution that takes into consideration more than one stage. 

Since there is a high development in object detection, there is a great opportunity for 

improvement in the speed and accuracy of pedestrian and bicyclist detection. 

Pedestrian and bicyclist detection could be a necessary task in any intelligent video 

surveillance system because it provides essential information for the understanding of the 

video footage. It has an obvious extension to automotive applications because of the 

ability for enhancing safety systems. However, pedestrian detection is a challenging task 

due to its complex background as well as various body sizes and postures. 

There is a development in the feature extraction stage for the detection of the human; 

Dala presented a histogram of oriented gradients (HOG) to detect pedestrians [3]. Pitor 

combines HOG with channel features and calls it aggregated channel features (ACF) [4], 

and that leads to LDCF; a new approach proposed by Nam [3]. 

Recently, Sermant employed the convolutional neural network in pedestrian detection 

and suggested a method called ConvNet [5]. ConvNet was followed by a deepNet that 

was proposed by Tome [1]. Zhang used a faster R-CNNs (region-based convolutional 

neural networks) algorithm to detect pedestrians; Region Proposal Network (RPN) 

combined with the K-means cluster analysis is used to extract regions with a probability 

of having pedestrians [6]. Researchers have concentrated on utilizing spatial and temporal 
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analysis for improving the robustness of a pedestrian counting algorithm.  They avoided 

the tracking phase and substituted it with spatial-temporal analysis [7]. This technique 

has also been used to detect objects with a variable background when a moving camera is 

utilized, that is when both the object as well as the background are moving [8]. A current 

state-of-the-art technique called YOLO (you only look once), which is proposed by 

Redmon et al., guarantees quick real-time detection rates [9]. Liu made some 

modifications to YOLOv2 to be more suited to pedestrian detection [4]. Zhang replaces 

the standard 3×3 convolutional kernel filter with the abnormal 5×3 convolutional kernel 

to be more suitable for pedestrian detection [10]. 

The counting accuracy of both sensor A and sensor B is validated utilizing the manual 

counts of pedestrians and bicyclists from the collected video data. The performance 

metrics of counting algorithms were discussed in [11] [12] [13] [14]. These performance 

metrics can be summarized as follows: (1) accuracy: the measure or degree of agreement 

between a data value and a source assumed to be correct; (2) completeness: the degree to 

which data values are present in the attributes that require them; (3) validity: the degree 

to which data values fall within the respective domain of acceptable values; (4) 

timeliness: the degree to which data values are provided at the time specified; (5) 

coverage: the degree to which data values in a sample accurately represent the whole of 

that which is to be measured; and (6) accessibility: the relative ease with which data can 

be retrieved by data consumers to meet their needs. We use two performance metrics: (1) 

the counts of pedestrians and bicyclists provided by the sensors and compare them with 

the manual counts; and (2) the absolute percent of error (APE) of the counts from both 

sensors and the manual counts [13]. It is anticipated that the results from this project will 

assist the LTRC in evaluating the available count technology equipment options and 

identify preferred alternatives suitable for statewide deployment. 
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Objective 

The primary aims of the project were: (1) verifying the accuracy level of sensor A and 

sensor B to automatically count pedestrians and bicyclists from real-time video footage; 

and (2) determining if sensor A and sensor B could deliver robust systems for both near-

term and long-term multimodal data collection program opportunities, so that they will 

make DOTD more efficient in its pedestrians and bicyclists data collection endeavors. 

To achieve these aims, the research team were looking to successfully achieve the 

following: 

1. Mounting the sensors at six different locations in New Orleans and Baton Rouge: 

these locations were carefully selected to provide a different density of 

pedestrians and bicyclists. The sensors were mounted continuously for three 

months at New Orleans locations and another three months at Baton Rouge 

locations. 

2. Collecting video footage that covers the same coverage areas of the sensors: the 

collected video data will be under varying conditions to evaluate the accuracy of 

the sensors under different circumstances. The video footage was recorded during 

the day-time and the night-time at the selected locations. Different weather 

conditions (such as heavy rains and cloudy weather) were considered through the 

evaluation period. Some of the selected locations provided shadows and complex 

background conditions to evaluate the ability of the sensors to count in such 

conditions. 

3. Comparing the accuracy of the obtained counts from the sensors with the manual 

counts from the recorded video footage. 
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Scope 

For this study, the research team used the testing locations approved by the PRC.  The 

evaluation was undertaken on sensor A and sensor B that were leased through this study.  

The research team engaged representatives from sensor A in the acquisition and 

installation of the devices.  The research team relied on LTRC to provide video cameras 

for this study, including a professional camera (sensor B) that is capable of automatically 

counting in addition to capturing videos for manual validation. The PI calibrated and 

evaluated the automatic counting feature sensor B. It has been agreed to lease three kits 

of sensor A for six months. During this period, data were collected for three months at 

sites in New Orleans and the remaining three months at sites in Baton Rouge. The 

following tasks were followed to achieve the overall scope and objectives of the project: 

Task 1: Perform Literature Review 

The research team obtained and reviewed documentation (including device manual and 

technical briefings) of sensor A and sensor B. 

Task 2: Acquire Sensor A and Video Camera(s) 

The research team relied on LTRC to provide suitable test locations.  Three kits of sensor 

A were leased from the production company. Video cameras (video detection systems) 

that were used to obtain ground truth data, were borrowed from LTRC.  

Task 3: Collect Pedestrian and Cyclist Data 

In this task, the research team installed sensor A and sensor B and the video cameras at 

the agreed test locations and collected pedestrian and bicyclist data. The research team 

engaged with personnel from sensor A’s company to ensure that the sensors were 

mounted for optimal collection of data. The performance of sensor A and sensor B was 

evaluated and compared to manual counting. Sites were selected to represent a variety of 

preliminary contexts and/or representative of conditions in urbanized areas where 
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pedestrians and bicycles travel, including locations with both high and low anticipated 

volumes of active users, and representing a variety of facility configurations.  At least one 

intersection was included to evaluate the efficacy of sensor A and sensor B for the 

intersection flow and/or the turning movement counts. 

Task 4: Undertake Comparative Analysis between 

Sensor A and Sensor B 

From the collected data in the previous task, the research team assessed the capability of 

sensor A and sensor B in providing accurate pedestrian and bicyclist counts by comparing 

the counts from sensor A and sensor B to the manual counts obtained from the recorded 

video footage. The research team considered factors such as density, environmental 

conditions, time of day, shadows, complex background, and lighting conditions. 

Task 5: Document Findings 

The research team documented all the research efforts into a comprehensive report. 

Recommendations and a technical summary would also be produced.  

Task 6: PRC Review and Issue of Final Report 

This task refers to the PRC review of the draft report (from the previous task) and the 

concurrent update of the report by the research team. This report synthesizes findings and 

provides recommendations in support of continued complete streets policy 

implementation. 
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Methodology 

Data Sources 

Three kits of sensor A were mounted and evaluated in six different locations in New 

Orleans and Baton Rouge areas. Several continuous video data readings were recorded 

utilizing additional video recording cameras that were mounted to cover the same 

coverage areas of the sensors. Sensor B was used to record real-time video data at LTRC1 

(Decatur St. & St. Peter St. location at New Orleans) location. Other locations used 

additional video cameras that were mounted on the same poles of the sensors and covered 

the same coverage areas of the sensors. The recorded video data were used for the manual 

counting process to evaluate sensor A and sensor B. The density of pedestrians and 

bicyclists vary in the selected locations. Table 1 illustrates the selected locations’ names 

at New Orleans and Baton Rouge, the density of pedestrians and bicyclists, the installed 

sensors in each location, and the number of video data readings that were used for the 

evaluation purpose. All recorded video data that were used for comparison and evaluation 

processes were collected from the recording video cameras. Figure 2 shows the signal 

and the light poles that were selected to mount both sensor A and the video recording 

cameras and the corresponding coverage areas. 

Table 1. Mounting information of sensor A at New Orleans 

New Orleans 

Location Density Installed Sensor 
# of 

Readings 

Decatur St. & St. Peter St. 

(LTRC1) 
High-traffic Sensor A & Sensor B One 

Esplanade Ave & N Peters 

St. (LTRC2) 
High-traffic 

Sensor A & Video 

Recording Camera 
Two 

Howard Ave & Baronne 

St. (LTRC3) 
High-traffic 

Sensor A & Video 

Recording Camera 
Three 
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Baton Rouge 

Location Device 
# of 

Readings 

Louisiana State University 

– LSU (LTRC4) 
High-traffic 

Sensor A & Video 

Recording Camera 
Three 

Baton Rouge Community 

College – BRCC (LTRC5) 
Medium-traffic 

Sensor A &Video 

Recording Camera 
Three 

City Plaza (LTRC6) Medium-traffic 
Sensor A & Video 

Recording Camera 
Three 

Figure 2. Selected poles to mount sensor A and the corresponding coverage areas 

Decatur St. & St. Peter St. (LTRC1) 
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Esplanade Ave & N Peters St. (LTRC2) 

Howard Ave & Baronne St. (LTRC3) 

Louisiana State University (LTRC4) 
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Baton Rouge Community College (LTRC5) 

City Plaza (LTRC6) 

LTRC Cameras Implementation 

Three camera systems were borrowed from LTRC to be used for the manual counting 

purpose. The three cameras are (1) Counting cars CAM 360; (2) Miovision; and (3) 

COUNTCAM2. The following are the specifications for each camera. 
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Counting Cars CAM 360 

Counting Cars (Serial Number: 1859) is an American manufacturer and maintains an 

online store for transportation data collection equipment.  Installation is easy but does 

require some tools and hardware. As shown in Figure 3, the camera angle and footage can 

be viewed on site. Also, the system uses a 64 GB SD card, which makes transferring data 

efficient. The quality of the footage is 640 x 480 pixels.  Minimal parts make storage easy 

and the maintenance involves storage and battery exchange approximately every 12 days. 

Figure 3. Counting Cars Camera System 

The following is an itemized list of the components for the camera system including 

images as seen in Figure 3. 

1. Aluminum Pole Amount 

2. Camera 

3. Battery Pack/Charger 

4. Hole Clamp Set 

5. Locks/Chains 

6. Screen for Viewing Camera Angle 

7. 25’ COUNTcam Replacement Camera Cable 

8. Outdoor Power Outlets 

— 25 — 



     

 

 

 

    

 

  

   

 

  

   

   

  

  

  

  

   

  

  

   

  

  

Miovision Camera System 

Miovision is a well-known Canadian company in transportation engineering that focuses 

on traffic operations, traffic data, and smart city solutions. The installation of the system 

is easy and does not require professional installation or special software to review the 

footage.  Minimal space is necessary to store the equipment shown in Figure 4. 

The system utilizes the Scout camera which records at 30 fps and a 720 x 480 resolution.  

The video footage is saved in MP4 format and can be viewed in most media players such 

as Windows Media Player or VLC.  The camera stores two SD cards (max of 64 GB 

each) worth of data and the battery lasts up to seven days.  The system requires minimal 

maintenance; a site visit should be done every three days for replacing storage and seven 

days for replacing the battery. 

The following is an itemized list of the components for the camera system in Figure 4. 

1. Scout Control Unit 

2. Lock with Key 

3. Miovision Ultra SD Card 

4. USB SD Card Reader (1) 

5. Universal Charger & Regional Power Cord 

6. Scout Pole Mount 

7. Scout Camera 

8. Ratchet Straps 

9. TR30 Screw Driver 

10. Lock with Key 

11. Power Pack 

— 26 — 



     

 

 

   

 

 

 

 

 

 

    

  

 

  

  

up to 25' 
(7.62 m) 

Figure 4. Miovision Camera System 

COUNTCAM2 

COUNTCAM2 is (Serial Number: E0B94D672598) an American manufacturer and 

online store that develops and sells durable, cost-effective transportation data collection 

equipment. The installation of the system is easy and does not require professional 

installation or special software to review the footage.  Minimal space is necessary to store 

the equipment shown in Figure 5. The video recording operation can be started by a 

phone application. 

The system can record videos at a 720 x 640 resolution.  The video footage is saved in 

MP4 format and can be viewed in most media players such as Windows Media Player or 

VLC.  The camera has a built-in storage memory of a maximum of 64 GB worth of data 

and the battery lasts up to 50 – 56 hours. 
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The following is an itemized list of the components for the camera system including 

images as seen in Figure 5. 

1. COUNTcam2 Camera Unit 

2. Charger 

3. Hose clamp set 

4. Lock bracket and padlock 

5. Mounting Bracket 

6. Download cable 

The video cameras that are seen in Figure 3, Figure 4, and Figure 5, are mounted on the 

same poles of sensors A. The cameras’ lenses were adjusted to cover the same coverage 

areas of sensors A as seen on the right side of Figure 2. The recorded videos during 

certain periods were used by a graduate student to manually count the number of 

pedestrians and bicyclists. It is worth mentioning that the manual counting process is only 

performed within the green areas seen on the right side of Figure 2 to get a fair 

comparison with sensor A counts. 

Figure 5. COUNTCAM2 Camera System 
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Data Collection and Sensors Installation 

Sensor A Installation Process 

The installation process of sensors A was done at New Orleans locations by direct wiring 

to the light and the signal poles to get the required DC voltage. At Baton Rouge locations, 

sensors A used solar-cells to get the required DC voltage. 

The ideal location for sensor A is on a streetlight with the bottom of the sensor located at 

an elevation of approximately 15 ft. (4.5 meters). The optimal detection of pedestrians 

begins approximately 10 ft. (3 meters) away from the sensor. 

At the Baton Rouge locations, all sensors A were powered through the utilization of solar 

cells. The solar panel provided 160W of power, its dimensions were 67in. x 26in. (1710 x 

666mm), and it weighed 109lbs (49kg). Figure 6 shows the solar-cell system used at the 

Baton Rouge Community College – BRCC (LTRC5) location. It consists of the solar-cell 

panel, the battery box, and sensor A. 

Based on the recommendations from the manual of sensor A, the maximum accuracy of 

the device can be obtained after two weeks from the installation time. Two weeks are 

required to calibrate the device. The research team mounted video cameras at the same 

locations covered by sensors A. A minimum of 8 hours of video data (with 32 hours being 

the preferred standard for evaluating accuracy) were used for evaluating the accuracy of 

sensor A per the selected time. The selected video data represented a variety of days, 

times, weather conditions, volume levels, etc. 
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Figure 6. Solar-cell system 

Sensor A

Solar-cell

Figure 7 (a) illustrates an example of the original snapshot that was taken by sensor A and 

the selected coverage area is shown in  Figure 7 (b). The counting algorithm of sensor A 

excludes the outer edges of the original snapshot to get the maximum counting accuracy. 

Figure 7. An example of a coverage area by sensor A 

(a) The original snapshot (b) The selected coverage area 
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Sensor B Installation Process 

Sensor B is capable of automatically counting objects in addition to capturing videos that 

were used for our manual validation purpose. Sensor B has a static IP address that can be 

used to set-up the device. It is important to select the correct setup parameters to 

successfully calibrate the camera. The calibration process of sensor B includes the object 

window decision as seen in Figure 8. The object window size depends on the angle and 

the height of sensor B’s lens. The second calibration step is to determine the location of 

the passing lines as seen in Figure 9. Sensor B can provide up to eight lines. Any object 

that passes the line/s as shown in Figure 9 will be automatically counted by sensor B. 

Figure 8. The object window decision process by sensor B 

Figure 9. The decided passing lines decided on sensor B 
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Discussion of Results 

Comparison Metrics 

The accuracy of sensor A and sensor B are determined using two metrics: (1) the counts 

of pedestrians and bicyclists provided by the sensors. These counts were compared with 

the manual counts, and the manual counts were calculated by mounting recording 

cameras that recorded real-time video footage; and (2) the percent of the absolute error 

(APE) between the counts from the sensors and the manual counts from the mounted 

recording cameras. The APE is calculated as follows: 

𝐶𝑜𝑢𝑛𝑡𝑆𝑒𝑛𝑠𝑜𝑟−𝐶𝑜𝑢𝑛𝑡𝑀𝑎𝑛𝑢𝑎𝑙 𝐴𝑃𝐸 = [| |] × 100% (1)
𝐶𝑜𝑢𝑛𝑡𝑀𝑎𝑛𝑢𝑎𝑙 

where, 

𝐶𝑜𝑢𝑛𝑡𝑆𝑒𝑛𝑠𝑜𝑟 and 𝐶𝑜𝑢𝑛𝑡𝑀𝑎𝑛𝑢𝑎𝑙 are the calculated counts from the sensor and the 

calculated manual counts from the recording cameras, respectively, within a predefined 

time interval. 

The collected video data was processed in two-time intervals. The day-time interval starts 

from 6:00 AM to 6:00 PM and the night-time interval starts from 6:00 PM to 6:00 AM. At 

all the selected locations in New Orleans and Baton Rouge, there was enough light during 

the night-time that allows counting both the pedestrians and the bicyclists. 

Sensors A at New Orleans Locations 

Three kits of sensor A were mounted at three different locations in New Orleans. All 

sensors at New Orleans locations were mounted to signal or light poles using wired 

connections. Sensor B can count objects and record video footage; this is why we used it 

to get the real-time video footage at the LTRC1 location for the manual count purpose. 

Both sensor A and sensor B were mounted on the same signal pole at the LTRC1 location. 

Two additional video recording cameras were mounted at the same poles of the sensors A 

at locations LTRC2 and LTRC3, respectively. For comparison purposes, sensor B and the 

video recording cameras are adjusted to cover the same coverage area of sensor A 
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mounted at the same pole. The recorded videos were used to evaluate the count accuracy 

of both sensor A and sensor B. The recording video cameras used batteries that allow up-

to seven days of continuous data recording. One continuous reading set for LTRC1, two 

reading sets for LTRC2, and three reading sets for LTRC3 were used for evaluation 

sensors A at New Orleans locations. 

The recorded video data at LTRC1, LTRC2, and LTRC3 locations were collected under 

rain and wind conditions during the period from 2/10/2019 to 2/12/2019; from 2/27/2019 

to 3/5/2019; and from 3/15/2019 to 3/16/2019 and 4/8/2019. 

Decatur St & Peter St.  (LTRC1) 

LTRC1 location has a high-traffic pedestrian volume. In this location, both sensor A and 

sensor B were mounted at the same pole. Sensor B was used to record real-time video 

footage to validate the performance of sensor A at LTRC1. The lens of the sensor B was 

adjusted to cover the same coverage area as sensor A. One continuous recorded video 

data set was collected in the period from March 10 to March 17 for our evaluation 

purpose. Pedestrians and bicyclists count during the day-time and the night-time of 

LTRC1 from March 10 to March 17 are seen in Figure 10 and Figure 11, respectively.  

Both counts are compared to the manual counts of the video footage captured by sensor B 

in the same period. There is a significant difference between manual counts and sensor 

A’s counts, especially in the day-time of pedestrians, where there is a heavy traffic 

volume. 
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Figure 10. The daily pedestrians’ count of LTRC1 
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Sensor A 7624 6165 5600 6133 6040 2561 8546 8698
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Figure 11. The daily bicyclists’ count of LTRC1 
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Night-Time 

Night-Time 3/10/2019 3/11/2019 3/12/2019 3/13/2019 3/14/2019 3/15/2019 3/16/2019 3/17/2019

Manual 165 173 173 112 103 50 92 68

Sensor A 77 35 102 18 127 7 56 52

Esplanade Ave & N Peters St. (LTRC2) 

LTRC2 location has a high-traffic pedestrians and bicyclists volume. A video recording 

camera was mounted with sensor A to record the real-time video footage required for the 
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performance validation of sensor A at LTRC2. Two different continuous video data were 

recorded by the video recording camera. Pedestrians and bicyclists counts, for two (2) 

recorded video footage data and during the day-time and the night-time of LTRC2 from 

February 27 to March 5 and from March 11 to March 17, respectively, are seen in Figure 

12, Figure 13, Figure 14, and Figure 15. Sensor A’s counts are compared to the manual 

counts of the video footage captured by the recording video camera in the same period. It 

is clear from  Figure 12, Figure 13, Figure 14, and Figure 15 that sensor A at the LTRC2 

location failed (most of the time) to accurately count both the pedestrians and the 

bicyclists during the day-time and the night-time period. 
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Figure 12. The daily pedestrians’ count of LTRC2 from February 27 to March 5 
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Figure 13. The daily bicyclists’ count of LTRC2 from February 27 to March 5 
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Figure 14. The daily pedestrians’ count of LTRC2 from March 11 to March 17 
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Figure 15. The daily bicyclists’ count of LTRC2 from March 11 to March 17 

C
o

u
n

ts 

300 

250 

200 

150 

100 

50 

0 

Manual Sensor A 

Day-Time 

Day-Time3/11/20193/12/20193/13/20193/14/20193/15/20193/16/20193/17/2019

Manual16420513815110482145

Sensor A234231198174100110269

0 

5 

10 

15 

20 

25 

30 

35 

40 

C
o

u
n

ts 

Manual Se n so r A 

Night-Time 

Night-Time3/11/20193/12/20193/13/20193/14/20193/15/20193/16/20193/17/2019

Manual621113632912

Sensor A71819731918

— 40 — 



     

 

 

   

   

  

  

    

       

 

  

  

Howard Ave & Baronne St.  (LTRC3) 

LTRC3 location has a high-traffic pedestrians and bicyclists volume. A video recording 

camera was mounted with sensor A to record real-time video footage at LTRC3. Three 

different continuous video data were recorded by the video recording camera. A 

comparison between the manual and sensor A’s counts of the pedestrians and the 

bicyclists, during the day-time and the night-time of LTRC3 from February 24 to April 

13, is seen through Figure 16 to Figure 21. It is noted from the results that sensor A at 

LTRC3 failed to accurately count both the pedestrians and the bicyclists during the day-

time and the night-time period compared to the manual counts. 
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Figure 16. The daily pedestrians’ count of LTRC3 from February 24 to March 3 
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Figure 17. The daily bicyclists’ count of LTRC3 from February 24 to March 3 
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Figure 18. The daily pedestrians’ count of LTRC3 from March 11 to March 16 
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Figure 19. The daily bicyclists’ count of LTRC3 March 11 to March 16 
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Figure 20. The daily pedestrians’ count of LTRC3 from April 7 to April 13 
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Figure 21. The daily bicyclists’ count of LTRC3 from April 7 to April 13 
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Technical Problems at New Orleans Locations (Sensor A) 

The sensor at Esplanade Ave & N Peters St. (LTRC2) was installed on January 15, 2019. 

It stopped working after two weeks from the installation time due to a technical problem 

with its lens. There was a leak and rainwater affected the sensor as seen in Figure 22. A 

replacement sensor was reinstalled on February 20, 2019. 

Figure 22. Defective parts of the sensor at LTRC2 location 

Sensors A at Baton Rouge Locations 

Three kits of sensor A were mounted at three different locations in Baton Rouge. Along 

with the solar cells, all sensors at Baton Rouge locations were connected to either a signal 

or a light pole. The City of Baton Rouge did not allow wired connection; this is why 

solar-cells were used. 

The recorded video data at LTRC4, LTRC5, and LTRC6 locations were collected under 

rain and wind conditions during the period from 6/24/2019 to 6/25/2019; from 7/22/2019 

to 7/23/2019 and 7/28/2019; and from 7/30/2019 to 7/31/2019 and 8/2/2019. 

Louisiana State University – LSU (LTRC4) 

The LTRC4 location has a high-traffic volume of pedestrians and bicyclists. A video 

recording camera was mounted with sensor A at LTRC4. The LSU area has a lot of trees 
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that prevented the solar-cell from charging the sensor. Manual charging of the batteries 

was performed in order to get the needed readings from both sensor A and the recording 

video camera at LTRC4. Three different continuous video data were recorded by the 

video recording camera. A comparison between the manual and sensor A’s counts of the 

pedestrians and the bicyclists, during the day-time and the night-time of LTRC4 from 

June 15 to July 19, is seen through Figure 23 to Figure 28. Sensor A counts failed to 

match the manual counts in both pedestrians and bicyclists at the LTRC4 location. 

— 49 — 



     

 

 

          

  

 

 
  

■ ■ 

.I ■- I I II I I 
~ ~ ~ ~ :-,.°> ~ ~ 

~~ ~~ ,f' ~~ ~~ ~~ ~~ 
<o\~ <o\"><o <o\v ib <o\">°' <o,f' <o'V'"' 

■ ■ 

■ I .1 I II 11 .I 
~ ~ ~ :-,.°> ~ :-,.°> ~ 

~~ ,f> 'V'~ ,f> ~~ ~~ ~~ 
<o\~ <o\"><o <o\v <o\"><t, <o\~ <o'v'~ <o'V'"' 

Figure 23. The daily pedestrians’ count of LTRC4 from June 15 to June 21 
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Figure 24. The daily bicyclists’ count of LTRC4 from June 15 to June 21 
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Figure 25. The daily pedestrians’ count of LTRC4 from July 3 to July 6 
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Figure 26. The daily bicyclists’ count of LTRC4 from July 3 to July 6 
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Figure 27. The daily pedestrians’ count of LTRC4 from July 15 to July 19 
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Figure 28. The daily bicyclists’ count of LTRC4 from July 15 to July 19 
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Baton Rouge Community College – BRCC (LTRC5) 

The LTRC5 location has a medium-traffic volume of pedestrians and bicyclists. A video 

recording camera was mounted with sensor A to record real-time video footage required 

for the performance validation of sensor A at LTRC5. Three different continuous video 

data were recorded by the video recording camera. A comparison between the manual and 

sensor A’s counts of the pedestrians and the bicyclists during the day-time and the night-

time from May 23 to June 26, is seen through Figure 29 to Figure 34. Sensor A’s counts 

and manual counts are very close to each other on most days, however, the overall counts 

of sensor A failed to exactly match the manual counts. 

— 56 — 



     

 

 

            

 

 

 

 

 

 

■ ■ 

I 11 
~O) ~ ~ ~ ~O) ~ 

~<:::, t,.,f ~<:::, ~<:::, ,f ,f' 
~'V''? ~~ ~1' ~'V'<o ~"°' ~~qj 

I 
■ ■ 

11 I I I I 
~ ~O) ~ ~ ~O) ~ 

~<:::, t,.~<:::, ~<:::, ,f' ~<:::, ~<:::, 

~i' ~~ ~1> ~~<o ~"°' ~'V'qj 

I 

Figure 29. The daily pedestrians’ count of LTRC5 from May 23 to May 28 
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Figure 30. The daily bicyclists’ count of LTRC5 from May 23 to May 28 
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Figure 31. The daily pedestrians’ count of LTRC5 from June 11 to June 17 
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Figure 32. The daily bicyclists’ count of LTRC5 from June 11 to June 17 
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Figure 33. The daily pedestrians’ count of LTRC5 from June 21 to June 26 
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Figure 34. The daily bicyclists’ count of LTRC5 from June 21 to June 26 
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City Plaza (LTRC6) 

The LTRC6 location has a medium-traffic volume of pedestrians and bicyclists. Three 

different continuous video data were recorded by a video recording camera that is 

mounted to cover the same coverage area of sensor A. A comparison between the manual 

and sensor A’s counts of the pedestrians and the bicyclists during the day-time and the 

night-time from July 22 to August 6, is seen through Figure 35 to Figure 40. It is noted 

from the figures that the overall counts of sensor A failed to match the manual counts at 

the LTRC6 location. 
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Figure 35. The daily pedestrians’ count of LTRC6 from July 22 to July 27 
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Figure 36. The daily bicyclists’ count of LTRC6 from July 22 to July 27 
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Figure 37. The daily pedestrians’ count of LTRC6 from July 28 to August 2 

0 

200 

400 

600 

800 

1000 

1200 

1400 

C
o

u
n

ts
 

Manual Sensor A 

Day-Time 

Day-Time 7/28/2019 7/29/2019 7/30/2019 7/31/2019 8/1/2019 8/2/2019

Manual 197 533 544 504 502 536

Sensor A 416 1143 1180 1153 1192 1253

0 

100 

200 

300 

400 

500 

600 

C
o

u
n

ts
 

Manual Sensor A 

Night-Time 

Night-Time 7/28/2019 7/29/2019 7/30/2019 7/31/2019 8/1/2019 8/2/2019

Manual 106 86 125 90 165 161

Sensor A 168 174 310 214 424 495

— 66 — 



     

 

 

            

  

 

 

  
 

 

 

  

■ ■ 

II I_ I_ - -

■ ■ 

■ •- I_ I_ I. 
~°> ~ ~°> ~ ~ ~ 
~ ~<::, ~<::, ~<::, ~<::, ,t 

'\ 'v'qj '\~ '\~<::, '\~ ... ~, ... ~~ 

I I 

Figure 38. The daily bicyclists’ count of LTRC6 from July 28 to August 2 
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Figure 39. The daily pedestrians’ count of LTRC6 from August 3 to August 6 
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Figure 40. The daily bicyclists’ count of LTRC6 from August 3 to August 6 
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Technical Problems in Baton Rouge Locations 

The main problem encountered at Baton Rouge locations was getting the required 

permissions from city officials to mount the sensors. Structural analysis for the selected 

poles at Baton Rouge and the “no wired connections” were restrictions to mount the 

sensors at Baton Rouge locations. Additionally, removing the solar-cells and reinstalling 

them due to storms, heavy rains, and winds was another restriction that caused a delay in 

the data collection process and caused an additional cost for installing and reinstalling the 

solar cells at Baton Rouge locations. Finally, the LSU area has many trees that prevent 

the solar-cells from charging the batteries of the sensor. To avoid this problem, batteries 

were manually replaced several times to get the readings from the sensor. 

Absolute Percentage of Error (APE) 

Table 2 and Table 3 show a comparison of the calculated APE of the pedestrians and the 

bicyclists’ counts (sensor A and manual counts) for all six locations at New Orleans and 

Baton Rouge. The APE is calculated for each location during either the day-time or the 

night-time for all the collected data for that location. The APE of all the collected data for 

one location is represented with median, mean, maximum (max), and minimum (min). 

The results of the six locations in New Orleans and Baton Rouge are presented in the last 

row of Table 2 and Table 3. 

Table 2 shows that the overall total observations median and mean APE of the pedestrians 

during the day-time are 119.72% and 119.15% and during the night-time are 69.10% and 

111.90%, respectively. Table 3 shows that the overall observations median and mean APE 

of the bicyclists during the day-time are 69.62% and 80.03% and during the night-time 

are 89.47% and 80.15%, respectively. The overall max and the min APE of sensor A for 

pedestrians and bicyclists are shown at the bottom of Table 2 and Table 3. From the APEs 

shown in Table 2 and Table 3, researchers conclude that sensor A failed to accurately 

count the pedestrians and bicyclists in the six selected locations compared to the manual 

counts and under different conditions (weather, time of day, traffic volume, and density of 

pedestrians and cyclists). 
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Table 2. APE of all pedestrians’ readings at New Orleans and Baton Rouge locations 

Absolute Percentage of Error (Pedestrians) 

New Orleans Median Mean Max Min 

LTRC1 
Day-Time 96.83 97.19 137.61 61.06 

Night-Time 41.63 47.77 78.06 31.67 

LTRC2 
Day-Time 179.04 184.56 277.88 137.35 

Night-Time 151.38 190.25 397.32 80.00 

LTRC3 
Day-Time 130.70 141.22 255.65 84.31 

Night-Time 47.06 59.73 257.38 12.86 

New Orleans Total 

Average Observations 

Day-Time 137.61 147.14 277.88 61.06 

Night-Time 69.44 100.00 397.32 12.86 

Baton Rouge Median Mean Max Min 

LTRC4 
Day-Time 132.23 123.62 304.45 13.57 

Night-Time 78.10 131.03 675.76 2.94 

LTRC5 
Day-Time 21.62 59.32 400.00 0.00 

Night-Time 57.89 116.97 1206.67 0.00 

LTRC6 
Day-Time 113.97 110.52 171.74 10.42 

Night-Time 107.66 118.70 285.37 11.11 

Baton Rouge Total 

Average Observations 

Day-Time 90.57 95.56 400.00 0.00 

Night-Time 68.75 121.92 1206.67 0.00 

Overall Total 

Average 

Observations 

Day-Time 119.72 119.15 400.00 0.00 

Night-Time 69.10 111.90 1206.67 0.00 
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Table 3. APE of all bicyclists’ readings at New Orleans and Baton Rouge locations 

Absolute Percentage of Error (Bicyclists) 

New Orleans Median Mean Max Min 

LTRC1 
Day-Time 238.00 284.54 687.26 57.41 

Night-Time 47.19 53.75 86.00 23.30 

LTRC2 
Day-Time 31.72 31.13 85.52 0.32 

Night-Time 62.43 56.53 94.25 0.00 

LTRC3 
Day-Time 44.78 44.73 78.91 9.38 

Night-Time 93.44 90.78 100.00 46.67 

New Orleans Total 

Average Observations 

Day-Time 44.78 84.92 687.26 0.32 

Night-Time 84.62 72.74 100.00 0.00 

Baton Rouge Median Mean Max Min 

LTRC4 
Day-Time 71.21 65.55 92.68 32.00 

Night-Time 96.67 92.25 300.00 11.11 

LTRC5 
Day-Time 90.91 85.38 116.67 11.11 

Night-Time 100.00 78.23 100.00 0.00 

LTRC6 
Day-Time 88.80 75.03 100.00 8.70 

Night-Time 89.18 90.26 200.00 24.14 

Baton Rouge Total 

Average Observations 

Day-Time 83.33 75.91 116.67 8.70 

Night-Time 95.65 86.40 300.00 0.00 

Overall Total 

Average 

Observations 

Day-Time 69.62 80.03 687.26 0.32 

Night-Time 89.47 80.15 300.00 0.00 
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Results of Sensor B 

Sensor B is used for both automatic counting and recoding video footage that we used for 

manual counting purposes. The calibration and the setup of the sensor B are done as 

mentioned before in the methodology section. Sensor B is only capable of counting 

objects that fit the calibrated window-size. It means that sensor B cannot classify the type 

of objects as sensor A does. Sensor B was mounted at the LTRC1 location that had a 

high-traffic volume of pedestrians. Figure 41 represents the daily count of the sensor B 

and the manual counts for the period from February 24 to March 3. It is worth 

mentioning that the manual counting process considered two calibration lines as seen in 

Figure 9. The Absolute Percentage of Error (APE) for sensor B is seen in Figure 42. It is 

clear from Figure 42 that sensor B failed to match the manual counts in the outdoor 

environment. During the evaluation period shown in Figure 41 and Figure 42, the median 

APE is 89.9%; the average APE is 86.1%; and the maximum and the minimum APE are 

116.99% and 50.87%, respectively. 
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Figure 42. The APE of pedestrians and bicyclists count of sensor B 
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Figure 41. The daily pedestrians’ and bicyclists count of sensor B at LTRC1 
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Conclusions 

This study evaluates the automatic counting feature of two sensors (sensor A and sensor 

B) to count both pedestrians and bicyclists. Additionally, the study evaluates the 

capability of the two (2) sensors to deliver robust systems for both near-term and long-

term multimodal data collection program opportunities, so that they will make DOTD 

more efficient in its pedestrians and bicyclists data collection endeavors. Sensor A was 

evaluated at six different locations in New Orleans and Baton Rouge. The collected video 

data are obtained during the day-time and the night-time and under different conditions 

such as heavy rains, storms, different density volumes of pedestrians and bicyclists, the 

complicated background of the recorded video footage, and shadows of pedestrians and 

bicyclists. The condition varieties gave the research team a clear vision of the robustness 

of the evaluated sensors and their availability to work under the varying climate 

conditions at Louisiana, especially in New Orleans and Baton Rouge areas. To be sure 

that the sensors were celebrated correctly to give the best-expected performance, all 

sensors were continuously mounted for three months at New Orleans locations and 

another three months at Baton Rouge locations. 

The evaluation process was performed by comparing the collected counts of sensors A 

and B to the manual counts that were obtained from video recording cameras which 

covered the same coverage area of the evaluated sensors. Sensor B was evaluated at one 

heavy traffic volume location in New Orleans. The obtained results and analysis indicated 

that both sensors A and B failed to provide robust counting systems for pedestrians and 

bicyclists under different conditions (weather, time of the day, traffic volume, and density 

of pedestrians and bicyclists). The reason for the low accuracy of both sensor A and 

sensor B to match the manual count is not clear since the entire counting algorithm for 

both sensors is proprietary. 

The evaluation of sensor A showed that the overall total observations median and mean 

Absolute Percentage of Error (APE) of the pedestrians during the day-time are 119.72% 

and 119.15% and during the night-time are 69.10% and 111.90%, respectively. While the 

overall total observations median and mean APE of the bicyclists during the day-time are 

69.62% and 80.03% and during the night-time are 89.47% and 80.15%, respectively. The 

evaluation of sensor B showed that the overall total observations median and mean 
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Absolute Percentage of Error (APE) of the pedestrians and bicyclists are 89.9% and 

86.1%, respectively. 

The research team recommends developing a simple counting system and use the same 

recorded video footage to evaluate the newly developed hardware/software system and 

compare its performance with the performance of both sensors A and B. It is concluded 

from processing the collected data of both sensors A and B that they both couldn’t 

develop a robust automated system that can replace manual counting statewide. 
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Recommendations 

The results obtained from this study show that the Absolute Percent of Error (APE) of the 

pedestrians and bicyclists counts obtained by sensor A is high at the selected testing 

locations in New Orleans and Baton Rouge. Both sensors A and B failed to give robust 

counting systems for both pedestrians and bicyclists at the selected testing locations and 

under different conditions (weather, time of the day, traffic volume, and density of 

pedestrians and bicyclists). Although the rental cost of sensor A is reasonable, the 

installation and the maintenance fees are extremely high. The research team has no access 

to sensor A’s object tracking algorithm, so it is hard to expect why there is a huge gap 

between sensor A’s counts and the manual counts. The research team recommends 

continuing this project to develop a simple counting system that will be able to accurately 

count pedestrians and bicyclists. The targeted developed system will include both the 

counting software and the hardware (IP Camera). The targeted developed system is 

expected to use the same recorded video footage from LTRC Project Number: 19-1SA to 

evaluate the newly developed hardware/software system and compare its performance 

with the performance of the evaluated counting system in LTRC Project Number: 19-

1SA. 
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Acronyms, Abbreviations, and Symbols 

Term Description 

A Ampere 

APE Absolute Percentage of Error 

BRCC Baton Rouge Community College 

Celsius 

DC Direct Current 

DOTD Louisiana Department of Transportation and Development 

ft. foot (feet) 

FHWA Federal Highway Administration 

F Fahrenheit 

g Gram 

hrs Hours 

in. inch(es) 

lb. pound(s) 

IP Internet Protocol 

LTRC Louisiana Transportation Research Center 

m meter(s) 

PRC Project Review Committee 

PI Principle Investigator 

UNO The University of New Orleans 
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Appendix 

Protocol Steps of Evaluating Similar Counting Systems 

One of our recommendations is to keep moving and evaluate existing counting systems. 

The following steps could be followed to evaluate any counting device: 

1. Select sites that have different traffic volumes. 

2. Mount the counting device based on the provided setup information by the 

vendor. 

3. Safety issues should be considered while mounting the devices. 

4. Mount recording video cameras that could cover the same area of the counting 

device. 

5. It is very important to be sure that the covered area of both the recording camera 

and the counting device is the same. 

6. Based on the algorithm used to count the objects, the captured data frame may be 

clipped from the edges as seen in Figure 7 (b). The recorded data frames from the 

used recording camera should match the actual covered area by the counting 

device. 

7. There is a calibrating period for each counting device that should be considered to 

get accurate counts. This period may vary from a counting device to another one. 

The calibrating period can be obtained directly from the vendor’s technical 

support team. 

8. After the calibrating period, start recording your video data under different 

conditions (night-time, daytime, rains, winds, etc.). 

9. Once the continuous recoded data is obtained, manual counts could be performed 

under the condition that the actual coverage area of the counting device should be 

used for the manual counting process. 

10. The manual counts should be compared to the provided counts from the evaluated 

device during the same period. 

11. The video recording operation may be repeated to get more data that could be 

used for manual counting and the evaluation process. 

12. The transmission frame rate that is used by the counting device should be known; 

it may affect the count performance. 

13. Some cases that should be considered, while recording the video data, such as 
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having a case while the captured video frames are full of objects (pedestrians as 

an example). This will help evaluating the counting device counting very high-

traffic volume. 

14. The Absolute Percentage of Error is used in this study to compare the 

performance of the evaluated counting device. Any other accuracy parameter can 

be used for the evaluation purpose. 

Structural Analysis Performed at Southern University 

Based on the request made by the city of Baton Rouge to perform structural analysis for 

all poles that were used in Baton Rouge, we attached here a copy of the performed 

analysis by Ron Lee, Adjunct Faculty Member at Southern University.  The structural 

analysis was performed based on the specifications of all the installed equipment that 

were provided by the sensor A team and the used poles information that was provided by 

the city of Baton Rouge. The followings are the letter sent to the city of Baton Rouge that 

includes the structural analysis, the specifications of the installed equipment, and all 

information provided by the city that was used for calculating the structural analysis of all 

poles we used in Baton Rouge locations. The research team believes that such structural 

analysis information will be important for those who are interested to mount any device 

on a pole at Baton Rouge.  
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rom: Ron Lee. PE, Alex Sl1in, PE 

To: Sarah Edel 

Ct: lngolfl,11r1cnheimer, Yasserls.:inail 

D•1e: July), 2019 

Subjrd: S1mc1un1I calculations of' solar panels for LTRC gram project 

As part of a Louisiana 'l'ranspo11a1ion and l<cscarch Center (L1"RC) grant pi-ojt¢i, our ccam would like to 
install scnSOrs and solar panels on strain poles flt 1lnee IOCfltions in H11to11 Rouge. A!i per your e-.maillXi 
request on May 7, 2019 to Yassir lsroail, we have pcrfonncd cnleuta1ions to deccnni11e the additional 
loads caused by the equipment on lhe li-affic sl.rutturts. This memo descdbes our calculations. Please 
review and let us k,,ow if this level of cnlculation will be sufficienl fOf your n«ds. 

Bat-k&n>uud 

In order m obtain 1>edestrian data, the followiog oqui1>Lncn1 will be ins1alled: 

• Tht ,m lar powe.r ~'J'l·tm, is rated for 90 mph winds and weighs 
appro,1im1m~ty 190 p0unds (inclucfo1~ ballet)' weigh!). 

• 1'hc Wiri!les.t sen.mr weighs about 5 p0unds. 

Tiie e<1uifnne,1t will be installed on s«rain poles at a heigh1 of approximately 12 foct at lhrce locations: 

H.ighland@ Veteran's: Nf:: Quadrant 
• Nort h Dlvd, @41

" SI/St, FerdiMnd; NI! Quadnmt 
Florida St@Poster: SE Quadrant 

TI,c equipment will 1·equ.irc no wiring and will be 11.trnchcd us:ing btlnd!i. No modificalkln of existing 
structuies will be required. An ex.ample setup is shown in the photo below. 

Solar Panel 

Figure 43. Structural analysis #1 
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tJ1c monitoring period (9«> days) is complete., lhc equipment will be rcmet\:n1 from the poles. If 
during the monnoring period a storm is fOff'Cast where winds -.-ould exceed 70 mph~ the equipment -.;11 
be rcmond pr...- to the .storm. 

C11lntln1ion 

C11kul1.111on of loads• en: ~ rfonncd usi°' the MSHTO Stancbtd Spcc1fia1iOttS for S1ruc-1unal S uppons 
for lhgh" ■)' S1gn!i, Lunurui)rcs. and Traffte S1FNIJ. S1.1;1h l:d1uon. ScctlON 3-' 1hrouE1h ) 8 of AASIITO 
dc!lC'nbc lhc procedure for calcuJ.:11in,g lo11eb (or 1nd1\.1dulll nenH. 11.nd 1hen grouping them uuo aprrop,me 
sroup cumbinauon~ In the c:okul11t1on th.at follo\\'JI. , 1tlucs •re dctcrmancd for <.iroup Lo~ I (dead load 
only) jjnd II (dead load pluJ wind loads). h "'• 1s~urncd th.i t: 

• The scn,or (S lb!!) dlx-11 nol 1ugnific:antly &nCl"Ctie the stnun pok kNld. and therefore only 
the 110l.aT P')DCl.!1 and battery nccd to be w n.!IICk'r-cd. 

• Tbc wmd loads from the- soLv paod can be approxml.'.ltCd us bci'I! equal to I.he n:rtan.gula.r solar 
p.11.1d portion onh·. The contnbutton of w ind on tbc solar paod mounl u considered insignificant. 

• The battery pack ts aS.!IUmed to be msatled 12 fce1 mo\·c ground IC'\·cl. and the llObi' panel is 
i.rutalJcd directly abo\'c- the battery pack (IS feet abo,·e ground IC'\-cl). 

• The angle of iodination of I.be: sobr panels is 35 degrees. 
• The- worst-<asc \\'ind sccn-nrio is -.ind :approaching from the side on which the baucry and solar 

pane-ls are ins.tnl led. 

Based on these a nd other consc,vm.l\~ a.ssumptions_ the foUowmg Group I and Group II loaids -.ere 
c-ak ulltlcd (sec Tabk I): 

Gro11n I (Daul lot11f on.NJ 

Vn11cal load: 190 tb:11. 0..S f1t1 from ook surfaec 

Vcn1cal load. 321 lt>• 0..5 fC'C1 frora Mk surface 
l lon✓ont1I load 1-.g lb&. 0.S feet from nolc 11Urfuec 

Figure 44. Structural analysis #2 
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Figure 45. Structural analysis #3 
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OF TRANSPORTATION ANO DEVELOPMENT 

INTRAOEPAR'rMfNTAL CORRESPONDENCE 
_ 11en:nMo,m11cno11 
_ ~fCIUtl'll(IN6~ 
_ l'OIIFll.t 

NIIPI.Y-l O 
m.N:>. 

MEMORANDUM 

TO: BILL TEMPLE. P.E. 
CHIEF ENGINEER 

FROM: LEI WANG, P.E. t,i.., 
TRAFFIC OPERATIONS 

_ FORYQU!lt;FCIIJMT!Ofo 
_ ,Oil,ic,..,n-"I: 
_ 111,ll,FNTO~ 

_l'lbae1a1W 
- "-6''i TQlll'll(lfo! "JE. _ , .. ._ 
-~'IICl/li,. 

SUBJECT: REQUEST FOR APPROVAL-TRAFFIC SIGNAL MAST ARM DESIGN 
PARAMETER SELECTION 

DATE: SEPTEMBER 21, 2009 

We a,e requesting your review and approval for the fol!owing design ractors for traffic: 
signal mast arm poles according to the Standard Specifications for Structural Supports 
for Highway Signs, Luminaries, and Traffic Signals, Fifth Edition 2009, published by lhe 
American Association of State Highway and Transportation Officiat,s. 

• Bask; Wind Speed -130 mph 

According to the wind map in lhe d8$ign specifications, the State of Louisiana fallas 
wtthin various wind zones rangi.ng from 90 mph to 140 mph. The 140 mph zone was 
not considered due lo its i mited geographic coverage area (about 10 mi$es from the 
coast line). Our preliminary designs have indicated that wind speed itsaff has a 
minimal impact on the mast arm size. Thetefore, to simplify the design process, we 
are recommending to use a 130 mph wind speed to calculate the static load for the 
entire state of LourSiana. 

• W ind Importance Factor I, - 1.00 

50 yeatS is the recommended minimal design life for traffic signals according to thP. 
manual. 

/1.N«ll.i',I. OPPCIRTUNTYEMPLOYElt 
A DRUG MEE W!>IUCPU.Cf: 

R£C6ili.i9Jb@bf6Ali¥1E6vN. ~ 
C:.,<,a/[..,;•;d--r~~-1",t--:;_ _ __ /(), 17 .o'f 

APPROVED l ~ 

Information Provided by the city of Baton Rouge 

Figure 46. City of Baton Rouge #1 
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21, 2009 
Page 2 of 4 

• Fatlgue Category - II 

We recommend cate90ry II ror all mast arm designs unless specified by the design 
engineer for the project duo to unusual clroumstanres, such as excessive long anns, 
load, eic. 

• Galloping Fallgue - No 

No ga1loping fatigue will be considered in me design. Instead. the specif,cations 
allov.• lt'le owner to Install an approved vibratOO mttigation device if a galloping 
problem appears. 

• Natural Wind Gust Fatigue - Yes 

The traffic signal mast anns will be designed to resist fatigue induced by natural 
wind gusts. 

• Truck Induced Gust Fatigue - No 

The specifK:atlons allow the owner to 8)(Clude tfuck lnduoed gusl fatigue in the 
design of overhead cantilevered traffic signal s.upport structure&. 

I have attached a cost estimate under different design factol'S for your reference. If you 
have any questions, please contact this office. 

Ce: 

Ed Courville - section 45 
Peter AJlai-1 - s.eet!OJ'\ 53 
Kurt Bmunet - sectfon 25 

Figure 47. City of Baton Rouge #2 
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.,.., ... .. .................. 
VaknOnt 

Wllportance 
Amilor1gth factor G$opln9 facto, weight io 10s\Dat 

NO 
30' ARM CI\T2 GALLOPING 

:~:~;;1 - CAT 1 • 
fl ~ ttri.?:.:s:;r ~{~">;•;~~ 
t ·. lwliloft, 1410 HJ®%-:--~! 

30' ARM • CAT2 . -GAUOP!NG • 2000 14:i-A. 
30' ARM - CAT1 • -GALLOPING • 2500 17?% 

'~it°~ \f!: -~ - .•• ·t . ~1~111· r~m&f~~{ ?4~ M?1~ -CAT2• ~--.... ... ,lit. 2230 T] 1 '.~i 
.NO 

•2'ARM - CAT1 • GALLOPING 2290 10(l% 
42' ARM -CAT 2 - GALLOPING• 3100 139% 
42' ARM · CAT 1 - GALLOPING - 37110 1690.4 
:;~:~h~~~ !1ilO·f\'i!!-i-a:.;<~; (,':l:-1:?.t\~.~ 
5S;,)(RM.4fi .. CAY 2 • ~~bl?I~;~ 3330 i~;.1ooi;J 

NO 
55' ARM • CAT 1 - GALLOPING 3590 108% 
55' ARM -CAT 2 • GALLOPlNG- 5350 161% 
55'ARM · CAT1 • GALLOPING• 645o 194% 

Note: 

Union Melal {no 
Ouci<l 

cos1 in dona, 

5435 ~~I*-
seas 105% 
5932 109% 
6166 114% 

6602 ~ /ei.i:f. 
6667 104% 
7765 118% 
7976 121% 

8766 ;~t~t: ' :t ~.l-E 

8766 100% 
9657 110',!, 

11388 130% 

S&ptember 21, 2009 
Pago 3 of 4 

Ptleo (C3t 1a and 
2al 

cost in dcears 

=-~- ii§! 
~ ~ %'1! 3752 ~ . ,tt:· 

4410 118% 
5318 fi; . 5289 . 

6222 118% 
8192 155% 

~-r,#1, .•• • ' 

·-~~~· 8170 ... ~ 

11199 137% 
14378 176% 

The cost estimates are ~sed on the manufacture's preliminary design calculations and shouk.f not be compared due to 
different design de1ails, This Is only meant to compare tho design impact for various design factors. 
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Figure 55. City of Baton Rouge #10 
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Figure 56. City of Baton Rouge #11 
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Figure 57. City of Baton Rouge #12 
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SIGNAL WORK 

llfNE8AL 

THE lRAFFIC ~AL WCRK, EQJIFti.lENT, ANO MAl6llALS "IOICATEO Wl'THN TtESE NOTE$ UNI.ES$ SPECIFIED 
OTHERWISE 8-IALL BE PERFORM: O BYlliE CQ,ITAACTCR IN AOOI TON 1+10 JICCOROINGTO THE wal:KREOUIREM:NTS 
wrrHN THECOHRACTOOCU '-ENTS 

THE FOU.OWING NOT'E6, ARE TYPICAi. FCR THE REP.IOV"L Al'K>INSTAU.ATICN CF TRN'FIC SIGNALEOUIPMENI' WORK FOR 
THE CIT YIPl'AISH OF EAST BATOO ~ 0£PARTI.IENT OF PUBLC WORKS 

E-'V"-=Y CollUd • THE CONJRACf~ SHALL FURNISH THE CITY..PARls-1 WrTHT'NOLOCAL l£lEPI-ONENUM3ERS FOR 

~~~f~t~Jr~~~TRATl~\~~~~~g,?dNE~"t~1~ii,ti"RfJ.~~Rei:f~~ 
CAU. IN ACCORCNICE WITH THE 9:HEOU..E DETALED EELCW' SHOU.D THE ClfV..PARSH OR LAOOTO BE REOUIRED TO 
TAKE OJ ffi Tl-11S DUTY ctJE TO DELAYED RESPONSE THE CONT RACTOR SHALL IE Bill.ED FCR All CITY.PARISH O R 
IJ!OOIDEXF'ENSESINCURRED IN OOENG SO '01E CONTRl..cTOR s-tALL MJINTAIN AN ADEOJATE SUFPLY CF COMPOOENT 
PARTS FCA me SPECFC TYPE CF- TR,FFC SIO',IAI.S BEING ,....ANT~NEO OURINO CONSTRJCT~ me CITY..P>RISH 
TAAFRC ENGNEER NG OIVISON Wl l NOt FURNISH JMT'ER~ (EXCEPT 14.T THE OISCREl'ION a' THE CHEF TR/,fflC 
ENGINEER)FOR L6E Cfll TI-E OONTRACTOO MAINTAINED TRA.F'F C SIGIJAL$ 

lt;NO.LlfJl«-1.F,~A.i:;t 
IO NO.LlfJNOuP. CC,.,R.CT U'M.d -'M AJC>WE(KOIOI 

TW0(2)1-0URS 
FOIJR\ .. MOIJRS 

OHECl)IOI.M 

'"'"">QVSS 
OHEC1)HOIJllt 

"'°"'"'""' 
TralHc Flew a .i Safety. THE CONTRK:TOR SHJil..L MANTAIN TRAFFIC RON DURING CONSTRUCT ON AND 91A.LL 

~~:.gR:,~~~g:,;:~:..~i"~Pt.J~~~~~~~~~~~S REGMO~GSAFET'f', SOAS TOINSUIE SJIFETVCF 

S:i~!ie~TH~s+ffi!t~~~f~~~~:~~~~t~ar~~~i~~~~~ 
~~':'°~R~~i~:~;~ ~r~f~~~~ ~~~~~~~~~¥~·~~~1 :TR~ 

~~~=~ ~l~~~O:~~T~~~~~~ 1:':~i~~~~::~~~~~~6~~ 
:~~~~~~::~~!~~~Sf'ECIFICATONSOFThiEJIGB'>IC'f'OOONN£RHA\ING.uRl9'.>CTIO\l~DTOTHE 

lJllWLES 

~~~~;ter~u-::~~.:-LL~~rJe~:E~rp~~R~:'!°NYUTlci'~~!T~~~~~:c:~ 

e=&i~~~~~~~m;gi:ssl~~::~~~~O~~E ll-iE E>'ACT LOCATION, DEPTH 00 HEIGHT OF ALL 

"1..0IJl3 11Jo1AotECAU.·([X)TT1£),. , •.•. • __ ••• • • • TEU:PHOHEN0.1110~1-ll)().m-:llfo 
Cll'WAR1SH0PWTIW'ACENON( 0tt10~ TfL!Pl«:IHEl<O. {nS)J5-31"6 
(:IT'f,.PAR1SHOl'W6AHtr,,RY6£WERDYfilO<I . 1 !L!Pl10N!N0.(225JJS◄M 

(:IT'I.PAll1$1t0PWD'I.AlNAGI! ••••• •••••• l!Ll!PltON!NO.(lZJJS.J\ {18 
tcRTHMIJNTEHoW:ELOT.. • •••••.• TEU:PHOHENO.~JJ55117 
SOJTHWAINlEN AIU\.OT ---~f~PHONEN0.(ll!IJlS.l2 ,:) 
E.A31~~ttff;M,...CELOf l EU:PHONENO.(lZJJS-.80 
LOUlltllAOEPNITMEN'TOFTIWISPORT.-.TICNANOOE\E.L<::RlENT 
TRH'FIC6£RYCE.6CJYGIOH, •..• •-·•·•• .. •·••·•••TEL!l'HONEN0.122'J8:ll-OIUl 

THE CITY.PARISH ANO I.AOCJTD ME NOT"LOUISIANAONE CALL. MEM8~S ANO MUST EE CCNTACTeD NDEFENOENTL Y FOR 
UTILITY LOCATIONS OTHER N>PRCPR~TE INOMOUAL UTILITY C~PANIES MAY ALSO "'°ED TO t£ COHACliO AND IT 
SH.ll.L BE THE OONTRACTCR'S RESPONSl0UTY TO DO SO. t-OTICE Sl-iJill BE OVEN AND SHt.LL INCLUOE A SPECIFIC 
LOCATICN REOUEsrFCR EXCAVATI04 OR DEMCUTIOOWCRK TO IE FERFCRl.1ED AT LEASTFORTY•EGHT (48)HOURS, BJT 

~~~i= rtti~~=T~~~~ :i· ~LL~~r!.~~~r~ ~~~S~eA~:~~E~ O"g~Fiy~~ ~~~=;~.::e ~EE~~:~10:s!~~s~/~~~l~l~~Y) MAl<ING INOEFE/0:NT IN\ESTlGATICNS, 

TRAFFIC SIGNAL EQUIPMENT REMOVAL 

llfNE8AL 

~~9cit~ ~lirm\v ~l~~~Hd~~~~~~~~~~ .. lWo ~v~:W--c~~T~i %8~~.WMWtt 
TIVJ'FC EtOINEE:RINGOIVISICl-t, 329 CHPPEYI/A ST BATON ROJl:E LA STATETRN'FC SICNAL SlUPMENT .IND CONTR:JL 

~~~~:~L~~i:~TLOEE~~~~~~~~~~glTlE~l~e:;oM CRWE,BATCH ROl.GE,LA. OIEPOOM. a' 

r-•·-- ne CONTflACTCR &IAlL 019'06E OF EX6TING TRAFf'!C SGl't,IL OONTRCLLER ANO PCLE BASE 
FCUIOATICN /IS DIRECTED 8'f' THE PRa.ECT ENGINEER POI.£ BASE FOJNOATIO'I SHA.LL EE REOO\/ED TO A MINMUM 
OEP'TH OF 24" 8EL.0W FNAL ~ OUNO ELEVA.TONA"C1 8 ,CKFILLED WITH SUITA8LE ~•ATERl!i. 

D■tech>r ... ,.. THE CCtlTR,l,ClOR 9-IAU. CO\ll/lCT CtTY.PNUSH TRAFFIC ENG rEERAT 38~24e. A UNIMUM FOURTY
~~t~;'°URS. EIICLLIOING WEB(&IOS Ar-,J HO...IOll'f'S, PRICR TO ll-iE OESTR\JCTICN OF E.)QSTf.lG TRAF'FC SIGNAL 

TRAFFIC SIGNAL SYSTEM CQNSTRLJCTIQN 

~[€i:r1~~~!r?!i~i:~i1~~t~;:.~i~!1~~~~'3i~~[~;]~ 
l.c:W-tal --- TI-£ CONTR./ICTOR SHALL FURN6H ANO INSTALL _.lll.L NCIOENTA.L ITEt.lS INCl.UOlNG, BUT NOTLIMl'fEO 

~~;i~J~::cr~~t~,l~~~~Ji(:Nt=E!~Tu~~tri~i!S 

Exe11va,U.• C•tlo-. NlY E.)(CAVATO~ PERFCRMED 8'1' THE CCNTflAC~ IN FROXIMITY TO EXISTHiG TRAF'FlC SIG'IIAl. 
POLES OR OONN OJYS M.JST BE ~E WrTHOUT UNDERM!Nlt-tG THER STABILITY. ,:,j_l RESTCRAllCIN ~K TO PRE
EXISTING C(H)ITIOIS Sl-il,LL IE FERFCRMED Al ™E CONTRACTCR'S EIG"ENSE AND TO THE &IITISF.-CTON CF n-cE 
AGEl'C¥HAVINGJURl501CTICN 

~1;Sit : =irf~ii~:PR~~~!t;W€!i!~J~11E4~~:1r~~;1~L~i: : 

SIGNA.L POt.E & FOUNDATION 

Lecatl-. ™ E PROPOSED LOCAllCIN Of EACH S8'1AL PCl.E FOUNDATION SH.Al l BE N>PROVBl B'f' H £ TR/ff'C 
ENGINEER FRIOR TO INST4..LATO N THE COITR/ICTOR SHALLINSTAU. THE FCUNDATlON AS SOCf',J AS PCJ3S18LEAFTER 
APPROVAi. AND 9--IALL Har ORDER PCLES l.NTL FOLINOAT!(Jlj INSTAliATICIN JS CO.tPl.ETED CONTRACTCR SHAU. NOTIFY 
TRAfFIC EN31NEERING I.Y.l,EDIATa V F COlFLICTS ARE FOJNO AT THE APPROJEOLOCATION 

•-.•di-. PCl.E lt.fSTAUATIONS 9-tAU. BE INSPECTED Al SEIA:.Rli. STAGES, INCLUDING BUT NOT u 111reo TO 

fi{k~fEgif~~~~~~li~:~L+:i~~~~tr~~rr~~~; 
C9t:PlJCTORSICAfl FS 

l ... ,latl• ........ a:t-lOUCTORS N«l CAil.ES FROM SKJ',L&.L HEADS ANO DETECTORS SH,1,LL BE RUN IN 
VNC>ffiGROVNO CCNOIJIT. ON PCl..ES CA ON MESSENGER C.ABI.E. ""'10 i:HA.l l FOLLOW THE MCJ3T DIRECT ROJTE TO THE 
OONlROUER C,l,Bf.lET . 

[1t~{l[~~~a~f~!~~~~~~it~~ 
:~cmOl!tA~~Et=1g~G~,~~~~5s~~~~~(:ti~~iilEu:~~E LATEST INSTITUTE CF 

I •~m~. I SHml 

COI\OUIT 

U .. ■'9"'■ i■I c-111.a l ■--latiea. UNDERGROUND CONO.JITS SHALL 8E PQ.YETHYLENE 
CHLCRIOE {PEC~ SCHEDULE EIGiTY (80~ AND &!ALL BE NSTAU£0 AT A MIN!MUM DEPTH OF 
THIRTY SIX (38) INCHES !ELON NEW OR EXISTING GRADE. 

?i~~~i~~~~~nii~~~~t~~7~E?~~ ::~~~~:ER 1,1111:1t.tJU OEPTHISTHRT'f'-S l,;C3B) INCHESBB.CWGRAOE.YltiETHER~OR 

8'l>To'N'"c!R c~:J~~ ~~T~Ec'i~WfsrB~E,.'?"~ESSED AIR ANDA FROPERL-r SIZED cCl'lourT 

Ce••· c..-clty. PRICR TOCONOUITINSTAILATIOO, THECCf\lTRACTOA SHALL VER IFYTHI\T NO 

~1!.~~,t~~~~~i1if:1~1!Zr~i£1f'Ji 
PAVEM fNJ MAfl l<I NGS 

~~9~7~ ~:~~:~:~E~R~KJNGS FOR ALL INTER!ECTICNS SHA.IL 9E 

STAN~%~ ND. l~T'EP. 2008 1 si;tEg ~D. 

GENERAL NOTES 

[ NGIN[(RING OMSION 

c~]:~~~T~•Of~r~~rt~ wee~ 
TLb. JG. VANNICE I 0. R0$£Nl!U$T IL PliRTDIHOiO 
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ANO GROUND 
ROD INSTltU.EO WITHIN 
PEDESTAL BASE 
ENCLOSURE ACCORDING 

~~l,jS: 

NOTES: 

f68
~~ L~:~V::'~~w~cm_~lot.Ts 

TOP VIEW 

1. FORMS MUST BE APPRMO BY THE PROJECT ENGINEER BEFORE POURING 
CONCRElt INTO ~ F"OUNOATION f'ORU OR BEFORE COVERING AJ4Y CONDUIT 

2
· =CF1~~~ ":E~~ALBOf~N~:~;(~f/~:DuU~ 1,.;D M~uNr ~ 

SHALL PROTRUDE 2• A8(W( F1NISH£0 FOUNDATION. 

3. BACl<Flll OVER CONDUIT RUNS SHAU BE OF SOIL OR SAND AND SHALl 
NOT CONTAIN ROCKS OR CONCRITE. 

◄ . ALL CONDUIT TO B£ SCHEDUL.[ 80 P.V.C. 

5. ALL 90' ELS TO BE STANDARD RADIUS. 

~lm 

PEDESTRIAN SIGNAL (CITY) 

SECTION C- C 

SIGNAL PEDESTAL FOUNDATION 

M.-.51 ARM STANDA.RO, EXISTlNG 
WOOD POLE, OR PEDESTAL 

;n:~H~~~~l~~=-TWO (2) 1• STAINLESS 

~~\,60ooW~~~~ WITH 1• STAINLESS 

NOTES: 
1. PEDESTRIAN PUSH BUTTONS Sf-tAU BE FURNISHED 

ANO INSTAU.£D WITH PEDESTRIAN SIGNAI.S 
AT lliTERSECTIONS WITH VEHICLE ACTUATED 
CONTROLLERS. PUSH BlfITONS UAY 

=~t~:~~iRJl:~: r~~N6N 

2. THE CONTRACTOR SHAU FURNISH AND INSTALL 
A R1O- Y. OR R1D- 4A. LEFT OR RIGHT (AS 

* LEFT DIRECTIONAL SHOWN RIGHT DIRECTIONAL SIMILAR 
:::S':?::l~ = ~RE~Hpri0ESTR1AN 

J. PEDESTRIAN SIGN.t.LS MAY BE Pl.ACED EITH£R 
ON TOP OR ON THE SIDE OF PEDESTAL. 

4. ~~Jr~E~~~ .~~CA~~ •ooE SECTION" 

::v~ 

~?~E~ 

NATURAi.. GROUND 
OR 

SIDEWALK 

D 

STANOAROHUBS l ANDFmlNCS 

0 
Q J/4• S.S. BANDING IAATERW. 

0 ~iDs= t,.EJ}_EUJ 

~~l'!~~t~pi~ E~"£AiENT 
TO A I 1;2• CONDUIT AND FITTlNG SIGNAL CABLE 

TYPICALBAACl<ETASSELIBLY 
TWO-WAY HEAD. ALL BRACKET 
ASSEMBLIESSHALLHAVETERUINAL 
COMPARTMENTS. S!Ull.AR BRACKETS 
AND HARDWAR( SHALL 8£ US£D FOR 
ONE-WAY, THREE-WAY OR rouR- WAY 

PEDESTRtl\NDET£CTORPED£STALALTERNATfl/E 
SH',LL BE CAPPED. HEIGHT Sf-tAUBEAOJUSTED 
FOR PEOCSTRIAN SIGNAL INDICATION. 

FOUNDATION SHAU BE LEVEL 
SIGKAL POl£ BASE SHAU. BE 
MOUNTED DIRECTLY ONTO FOUNDATION 
WITH NO SHl"4S. 

POLE MOUNTED SIGNAL HEADS 

.:.t:illlE; FOR WOOD POLES USE STANDARD 
HUBS AND FlmNCS FASTENED WITH .ve· 
~~N~SS ~s e,:i1~:c'rJi~ 314 

• 

HORIZONTAL ALIGNMENT EACH SIGNAL 
HEAD SHALL BE A!UED WITHIN A MAXO,tUU 
or 3 O[GR£ES Of BEING PARAU..EL TO 
THE N'f'ROKH LANE TO WHICH IT 

:~lf·p~~lffl ~~~~ DIRECTED 

TWO-WAY, THREE-WAY SIGNAL HEADS AND 

:r~?~~~ =~~tp!:ci~~!D 
NATURAL GROUND SHALL BR g• OR SHfil CONFORM 
~iFl:~MA~~N UNIF'ORM TRAFFIC DEVICES, 

STAN~~~ NO. lro~rgi_ 200e l s~E~ io. 

PEDESTAL POLE 
DETAILS 

PEDESTAL MOUNTED 
SIGNAL INSTALLATION ENGINEERING CNV1SION 

PEDESTRIAN ~J{g~ PEOCSTAL O'TY ~E~~r~ a:o;~u:u&sr wa?:<k 
DfSJCH[Q j PL j CH£CKED j APffCMD 

T.C.O I c. 1/,'NNICE ID. IIOSDIOUIST jL PMTttHIO 
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Figure 60. City of Baton Rouge #15 
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Figure 61. City of Baton Rouge #16 
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~~~--~ ,,_~--------'~ 
,;: . ;-·, .:-•.<~;;> ~ 

<~~ 
CONCRETE BOX 

CLASS 6"4000 CONCRETE 
COLLAR AROUND BOX 

~ EXPANSION JOINT / lb ~l~ •t_•• . ·.~: .. . t;i COVER 

JUNCTION BOX 
COLLAR DETAIL 

SAND & EPO @ 
COMPOSITION ~ X 

~ __,,_:'"" 

~ 
fOOTED 

; 

J 
NSION 

( REQUIRED) 

ELECTRICAL JUNCTION BOX 

lYPE 
BOX~ 

H-lORATID 

O!MENS~ON (t) F(N'jROXi H ci=J~ ~~ION 

NOTE• JUNCTION BOX CAN BE MADE OF 

. i"iii~i~~ ~, 

"' . 

D 

SOIL TA" PED OR till~~~:_,,~GRANUlAA EW:KRLL 

NOTE: iEW~:¥.oNgr~~.c- ~~OE~~TI~G 

NOTES: 

I. OESIGt-1 DETAILS. JUNCTION BOXES AND LIDS SHALL 8£ HEAVY DUTY DESIGN AND 
SHALL CONFORM TO SPECIFlCATIONS. BOXES AND LIDS DESIGN/TEST LO,t.O SHALL 
BE 15000/22500 LBS. JUNCllON BOXES ANO LIDS SHALL BE CONSTRUCTED OF 
PRECAST POLYMER CONCRETE; BOX ASSEMBLIES SHALl BE NESTABLE. A TWEl'VE 

~ft~\~~~¥ ~H £~l0n;i:rri~i~~~~D 
fORTRAFTICC0ITTROLCABL£SHALLBEFMHUN0RED(500)FHT. 

2' Wr'~~1~EN P~fmHEj~~Np:hO: Ji~~t~ ~~ ~~~TED 
A MINIMUM Of" THREE (J) FEET BEHIND THE CURB OR A MINIMUM CLEARANCE 
~~~R (10) FEET FROM THE EDGE or THE TRAVEL LANE. WHICH EVER IS 

J. ALl CONDUIT SHALL BE SEALED /lt.T POlES, JUNCTION BOXES AND CONTROL CABINET 
USING "DUC-5£>,L". 

STANcroi~ NO. I~~~ 2008 1 ~[&- io, 

JUNCTION BOX 
DETAILS 

ENGINEERING OMSION 

c:~>}!T~ &OfAPJr~~rt~ ~~ 
T.C.0. IG. VANNICEID.J!OSEMOUISTILPNfTtHHENER 
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: m'~~~i~:=~IG~~ rbiTHJ~R1~Y B£ POSS1Bt..E) 

I I j j~ m. 'f llil~ .. . -l@:[?@~@ ~ js@@@@ 

* - VISIBL.[ AREA ONLY. DOES NOT INCLUDE SIGN ASSEMBLY. 

PELCO U- BOlTS 
{ANY 5/16-18 UNC 

~L~~'t-tiEE½~ 

NOTES: 

I P~ECT NO. I ~ m I 

1.SPACING BETWEEN THE PRIMARY LEGEND AND THE 
BLOCK NUMBER AREA SHAI...L BE 1/2 TI-lE WIDTH Of 
~~~~'ci'ER CASE LETTER(S) USED IN THE 

2. FOR STRm NAME SICN: COLOR - WHITE LETTERS 
ON BLUE BACKGROUND WITH WHITE BORDER. 

J.REFlECTMTY- TYPE VI I SHEETING 
CITYSPECIF1CATIONS 

♦.SINGLE NAME SIGNS stW..L HAVE A MINIMUM VISIBt..E 
H[ICHT or ,e·. DOUBLE NAME SIGNS SHALL HAVE A 

~~~~~tr!lf~o~o 2~:0J~601~N ~~MBLY 

DETAIL B 

ou~, 
g~;NE~.f/ 
(LOCATED INSIDE 
JUNCTION BOX) 

STAHOAAD PlAN NO 
906-01 

ILLUMINATED 
STREET NAME SIGN 

DETAILS 

ENGINEERING DIVISION 

SHEITNO. 
60F6 

CITY ~rE~~~ aOfNtiu!u~1w~~~t 
ot~ lc.~~ct lo.~k=011 
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• PROPER CLEARANCES BETWEEN UTILITIES MIO I.IAST AAM IN ACCORDANCE WITH THE 
NA.TIONA.l ELECTRICAL SAFETY CAOOE. 

GENERAL NOTES 

1. MATERIAL S1-W.L CONFORM THE FOl.LOWING: 

!
Al SHAFT A570- SO (50,000 PSI M1N. YlELO) 
8 e,..,s[ PLATE A36 MIN. 
C -""CHOR BOLTS ASTM F\554 
0 ANCHOR NUTS A307 FINISH PATTERN 
E All OTHER BOLTS A325 OR A307 

2. nNISH: 

f;~ ~~~~~YN~~~ c:v~~~ii&R ~ M~1J3A,s~-
l . COUPLINGS LOCATED IN TH£ ARMS FOR WIRE OOAANCE SHAU. HAVE 

CONDUIT THREADS WITH REI.IOVABl.[ GAl.VANIZEO SlUl PIP[ PLUGS 

4. SHAFT ANO ARM SHALL 8E STA~lPEO TO IOENTlfY TIT" SIDE. 

5. ARMS O\ICR 40' -0" WIU. BE tu.I)[ fROU TWO SCCTIONS. 

6. SlRUCTlJRCS ARE DESIGNED TO AASHTO SPECIFlCATIONS (110 MPH WINO) 

7. ST[NCIL MATCHING SERW.. NUMBERS ON POLE SHAns ANO lrMSl' ARMS mo 

~il~~:~s~~~:~s PROVIDED BY TRAmC ENGINEERING DNISION, 

8 SERIAL tf.Jt.lBER A.SSICNED BY CITY-P..WSH N-10 INSTH.1.ED BY w.NUfACTUREfl 

9. POLESHAFTSIZEOBYMANUFACTVRER. 

NOTE: 
1. MUTCO. SIGNS. SIGNALS. PAVEMENT MARKING'S "1-10 T[MPQAARY TRAfFlC CONTROL DEVICES SHALL 

~o•t~:M s~~~~~~~N~E':r~nc CONTROL DEVICES (MUTCD} LAttsT AOOPTtD [DfTK)N 

2. HORIZONTAL AllCNMOO. EACH SICl'W.. HOO S1-W..L BE AIMED WITHIN A MAXIMUM or J DECREIS 
Of BEi~ PARAU.EL TO THE APPROACH LANE TO WHICH IT APPLIES. UNLESS OTHERWISE DIRECTED 
BVTHEPROJECTE~INEIR. 

3. WORKING LOAO CAPN:ITY. MCTAL STRAIN POLCS SHALL HAVE A MINIMUM WORKING LOAD CAP,CITY 
Of 4.000 POUNOS APPLIED ONE (1 ) FOOT BELOW TOP OF POLE. UNL.£SS OTHERWISE SPECIFIED. 

4. SIGNAL Hf.AD ALIGNMENT FOR MULh THROUGH LANES SHALL BE CENTEREO OVER EACH TRAVEL LANC. 

~- SIGNAL HF.AD ALIGNMDIT FOR £XCLUSIVE LEFT TURN LANES SHALL BC 2.5" TO THE LEFT Of CENTER. 

6. ~~E H~E~~~ar:l~~R SINGLE THROUGH LANES SHAU. BE SP.-.CED A MIN. OF 6' AS APPROVED 

7. SIGNA.l HEAD ALIGNMENT FOR OCCLUSIVE RIGHT llJRN LANES SHALL BE 2.~· TO THE RIGHT Of ctNltR. 

8. ~~~;i~E1f~}~?-~~ ~t:ruc~:r~~~Hf~~~~~• :E~ESl~i ~CADS 

TOP OF FOUNDATION ELEVAOON SHALL BE S(T 
TO 4" ABOVE HIGHEST ROAIYNAY ELEVATION. 

D 

-'-- --..l.L'..__ _ _ _ -Cc. _ _ _ _ _1 __ _j__ _ _ _ ___ _ -C:t:;::::::--.-----7,se~t:1;::;ie~~f:-1='=1 =¾Y •·• ~JrJf t,0" STAN~-~ oo. jl)[r;f;,,lll~TEf 21101 1s~E~~o. 

uocuRBED - f£~l !Ef~f~~s GREATER. 

SINGLE ARM SHOWN (DOUBLE ARM SIMILAR) 

MAST ARM 
TYPICAL LAYOUT 

ENGINEERING DIVISION 

CITY ~E~~~l a.O:-~U!L~ WJ!K~ 
O£SIGNEtl j DRAWN j CHECKED j APf'flCMD 
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NO. DESCRIPTION 

Signol Mouriti119 Ann Top - 6 1/2" 

Signal Mounting Arm Top - 14" 
Used Ori JM Sigt'()I 

$i,;Jnol Mounlin9 Arm Bottom - 6 1 /Z

Signol Mounting Arm Bottom - 14" 
Used Ori JM Signal 

,tJuminumTubtt- 60"LOf19 

Coble Msembl~ 

f~s~4~c=~ t'f~~bly 
Coblel.ockingPlote 

Tubeloc::kOownBor 

~--;•~
0
~oin Mtg. it.ssembly 

Most Arm t.lOYfll Assembly Complete 

Mast Nm Assembly Complete 

Aluminum Tube - 48" Lon<;1 

Aluminum Tube - JO' Long 

MAST ARM 
SIGNAL MOUNT 

ASSEMBLY 

~

I 

0 

! ~ \ y-ooxw=H 
~ SIDE 0, VERTICAL 

SIGN Bl.ADE 6-J/4" 

WCM-SERIES 

THE MAST-O-SICN MOUNT 
USES THE SAME MAIN MOUNT 
WITH 2 SIGN BLADES ANO A 

~-l(~1r~Gtrui' 
PART NO. WCM 24--24" (61cm) TUBE 

~~MJi;~·0 (~~1 TUBE 

MAST ARM 
SIGNAL MOUNT 

ASSEMBLY 

I PRMCTNo. I sHm I 

SINGLE 
STAINLESS STEEL 
CABLE 

ST~~sg-~ NO. In~~ 2008 1 s~rg 'fl· 

MAST ARM 
SIGN AND SIGNAL 

MOUNT DETAILS 

EHGl'lEERING DMSION 

DEPARTMENT OF PUBLIC WORKS c~~ic~:Epr=!ra 
906-02 
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MEJOSTO 
Stm. POI..[ 51-IAU..BE CK TWO OR f'OUR Pl[a: 
8AND0£SIGNEOrORA 4,0001b.AU..0WA8L[LO>,O, 
c~s flTTING HlR AON'lER ~ SHO-.C M-IEEL 10 
ATU (Jl SPAH \IIIR[ 5MAU..IIEPR0Wl[D \1111MBANQ 

(3/8"'ST!Wi0) 

I PROJ[CTNO 

c.,,eu:sHAL.LENlERPOI.£ 
£1'!' IMRE WA'!' Pll()'A[)CI) OH 
PO...E.'M:ATHCAHCADSHAU. 
IIESIZ[J)ACCCIIDINGTO 
HUMBCROf'CAlllESIN J " 
80SSPf!O'ADCCIWITH 
NCCESSARYREOUCERS 

D 

t / ~ 1 ~u ,mm""™ ~ ' .____..___- r 
i.1 1 '-;t 

SEPAAATrPOl.£8-'ND Wo\Y 
BEREQUIRED TO AnACH 
PERF'CNOl0JI.AASP.\NTO 
PO...E MElhHCTHE 
REQIJIREKHTSFOASICNAL 

OVERHEAD ADJUSTABLE 
SIGN HANGER 

(DOUBLE SPAN) 
N.T.S. 

NOTE· 

LOWl:ASPo\N \IIIRE 
(3/a"SlRANO) 

INSUl.ATORSHALLBE INSTAU.EOOHf'oVIENDOF 
SPIINF'ROl,ICON'lROLLIRASDIRECTED BYPftOJECT 
£NGINEtR.LCINGFI8CRCI.ASS INSIJLATOfl MA'!'8[R£0UIR(O 
ANO lfllU REPLACE SPAN f'ROU PO..[ TO INSUU. TOA, AND 
INSOl.AlOA. l'IHENLa.GNSll..AlORSAREUSEDTl-lESIGNAL 
CA8l.£SHAll.llEI..A9E)TOJ1-€1NSULATORATl" INTtRVAl,.S 
VIITHNOHCONDIJCTIVELASHING MAtERIAL(HtAV'!'OUTY 
TIE wfVl'. Bl..ACK.'MDnl MIN.1/2".SELFLOCl<fiG.ULTAA 

Et : 0:€: ;:1~ r~E c:YA~~AA[ 

POLETO!IEPl.UMB MIEHINSTAU..ATION ISCOMPI.LlE 
(RAICINGCf'Pa...ESISRtO•I). BEF'ORESTIVJNISAPPU[I)).. 

PROW>E1/2" DR,..,HOILIN~OUT 

OVERHEAD ADJUSTABLE 
SIGNAL HANGER 
(DOUBLE SPAN) 

mo=I l!I CECJ~ m 

I Miil D-1 ANf PE51GN 

I N0l£, 
~ SICNALHEAOAUGNMCNTSHAU.. BCa::NTCRED0'-1'.R • SIGNALHCADS MAY AEOUIR[ l.OU\'ERED 

! itt~~t~~1~ ·~~,,,-~~~ 

WICAi sPAN 'blBE SUiNAI INSTAl I ADON 
(STEELl'()UINSTAUAOON) 

.-.r-z:-:r---==----SEE 906- 03. SHEET 5 FOR 
FOUNDATION DETAILS. 

+®f-

+•I--· 

-1-
➔-~,-

9/16° Oio. l.4t9. Bolts 

TERMINAL~INCACCESSIBLE\ FOUR- WAYTOPBRN:l<(T 
NO'lt: rROM 90TTOM. SHOWN. SIMILAR BRACKET 
sPAN ll,IR[ SHALL BC A SIEI.IDIS-liWITIN SHA.LL BE USED FOR OTHER 

~:_=~,=~;'~ LB 2:M~?or5~:Js A \ coNF1CuRA110Ns. 

AlTACliS~Al.C>.81.E TO POL£ ~ 
'MO POL£ CLMilf>S ARE WOR( TIE BOTTOM 
THAN 1e• A.PAAl. USE HOHCOtOJCllMC OF LOOP. 0 • 
~;;,~"c~.·t::.:,":,'1

'~- 1~•~- , 
.t.NO 'IIIEA1MCRRE9STAHT). EXCESS 
w.RAP 1,u,TtR1AL SNALL BE TRIMlrilEO. SPAN WIRE Fl.ASHING B EACON MOUNT 

ON£ 4-WAY HEAD 
AU. HEADS SHALL BE VERTICAU.Y ALIGNED 

ATTAOISIGHALCAIILETOSPAN 
ONBOTHSIDESCSLOOP. 

STAN~ _f>1!o14NO. CU~TEf.200& 1S7~f· 

LEGEND: 
ED - ELEVATION DIFFERENCE BETWEEN RQJ,J;JNAY ,5: GRADE AT POLE 
S - SAG A IU.USTRATED 'I ~ON HN<GER I i0 "T' 0 i ,o• s;9,,.,, I ,,. 

~=~~~~~i~~~~ORM TO 
=C~\lA~:rED EDITION) AND ALL SUBSEQUENT 

HORIZONTAi. ALIGNMENT. EACH SIGNAL HEAD SHALL BE AIMED 
WITHIN A MA.Xll.tUU Of 3 DEGREES OF BEINC PARAU.£L TO 

SHH - SICJIW. HOO HEIGHT + SPAN WIRE A.TTACHMENT MIO DISCONNECT HANCER 

~H = ~~1iEJ>1eS-rl£ARANCE 17' OR AS SPECIAED 

SPAN WIRE 
lYPICAL LAYOUT 

EHCINEERINC DMSKJN 

~1~~~.or.v1;~~~ w~~ THE APPROACH LANE TO WHICH IT APPLIES. UNLESS 
OTHERWISE DIRECTED B'I' THE PROJECT ENGINEER. lo. VANNICE lo. ROSENCUST k PAATDll!DWER 
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t=~ 
urnNG LUGA+U 

STEEL STRAIN POLE DETAILS 

DETAIL A 

STENCll MANUFACTURER'S NAME =D~~~.ON 
~

~-/"-'gCOUPUNG 
PlUG (l~~..filDSTEEL 

___ : ~;""'-"' J~) 
~ ;:;-, 

~iri~JM~EL 
fULLTHREAO~~) 

';:, SECTION C- C 

~

- ~ 

~' . -- - :.. 

'a ' ·, -e · •" ~ ~ ~to"i'~~~~) J/B HEX BOLT STIWN BAR ~ I _____:;HRf>O 

6" X 12" HANDHOLE DETAIL 
(SHIP ASSEMBLED TO POLE) r i~~Y~""rom ' ~ 

ili:i."&~~OEPTN) -,e_'__~ _ -

I 

SECTION 8-8 

~J~~;~i~=.i~:O~ 
- I 

~

::;;:-,~:.:-~,;·,,i";;'..'i'" - +- -
W.<SHERS (1) LOCK W.,,SM!R 
ANO(l)PL.AlE (l/2"•6"•6") 

1/2"•6""6" 4• X B 1/2" HAHDHOLE 

ANCHOR BOLT DETAIL 

SECTION A-A 

NOTES: 
METAL STRAIN POlES SH"'-l.. HAVE A MINIIAUM WORKING 
LOAD CAPACITY Of 4,000 POUNDS APPLIED ONE (1) FOOT 
BELOW TOP Of POLE, UNLESS OTHERWISE SPEClflEO 

RE~OVA8l£ POL£ CAP 
W/ (2) HEX BOLTS 

SPAN WIRE Ct.>MPS 
SEELEGENOAHODETAlL 

CHY-PARISH DEPARTMENT OF PUBLIC WORKS TRAFFIC CONTROL 
STANDARDS FOR STEEL STRAIN POLES AND STEEL CONTROLLER 

POLES 

D 
AS ~~~~ri:0oLEJ/~E Fl:ttlJ:~~ fli ~P~ Gl•Jt~~~gN:~ciR0'f ~1~1~~rM ~RK~ =L ~ 
4,000 I.BS. APPl.lEO 12· moi.. THE TOP Of POLE. W.XUdU'-1 OEfl.ECTION SI-W.l 8E AS FOU.OWS; 

-~-====s--=-====w--=-====w-
THE POLE SI-WT SHAU. BE ROUND OR OCTAGONAi.. IN CROSS SECTION WITH A BASE DIMENSION OF 11 

J/4" A.f. TAPERED TO 8 ° A.F. AT THE TOP Of" THE POLE. THE TOP or THE POt.£ SHAil. HAVE A 
REIJOVABLE CAST AI..UI.UNUM POlE CAP. 2-J" HAlf COUPLINGS AND A 1" HALF COUPLING {WITH PUJCS} 
SHAU BE PROVIDED 18" FROM THE TOP OF POLE FOR WIR( ENTRANCE. 

A REINfORCED HANDHOLE WITH COVER SHAU. 8[ PROVIDED 18" FROM THE BAS[ WITH INS10[ 
DIMENSIONS or ◄- X 6 1/2". NO OBSTRUCOONS SH"'-l.. BE IN TH[ HANOHOl[ WHEN TH[ CO'r'ER IS 
R[MO'-lm. A GROUNDING LUG SHALL 8E WElOEO TO THE INSIDE or THE POLE 90- TO THE LEF'T AND 
HORIZONTAL FROM THE HANOHOL£. A 1/2" CROUNO BOLT SHALL 8[ INSTAL.L.£0 IN THE CROUNO LUC. 

A 1" AND A J" HAl.f COUPLING Stw.L. BE PR~OED AT THE BASE Of EACH POLE. Tt!ESE COUPUNGS 
SHAU. BE CENTERED ON A HORIZONTAL LINE 2◄ " F'ROM Tt!E BASE, WHEN F'ACING THE COUPLINGS. THE 1" 
COUP'\JNG SHALL BE NO MOR[ Tl-WI 35• TO Rl~T Of THE J " COUPLING. TH£ 3" COUP'\JNG SHALL BE 

~TED~~ ~M ... ~~:i~Ol.[STE~~ p7ir~~g :r:frb°M ~ -~r:u~ ON THE POLE 

THE POLE SH"'-l.. HA'IE A STEEL BASE PLATE WELDED TO THE BAS£. THE BASE PLATE SHALL liflt.VE 2 
1/4" HOLES ON A 16" 80LT CIRCLE TO ACCOMIAO~TE THE ANCHOR BOLTS. THE 8ASE PLATE SHALL BE A 
MINIMUM Of 16 5/8" SQUARE. Tri[ POLE SHALL BE fVRNtSHEO WITH FOUR 1 J/◄"• ANCHOR 80LtS 

:bCHoJtA~lo:~ ~R~TESUTFR~~,:~-~ig~~('n~ S::t~r B~lr:~~~\~ ~ tVT 
5/8" ACROSS THE fl.ATS. 

THE ANCHOR BOLTS SHAU. BE SHIPPED IN BUNOl.£S Of FOUR WITH THE HEX NUT ATTACHED. Al..1. POLE 
HARDWARE, INCLUDING LEVEi.iNG ANO CAP NUTS. SHALL BE SHPPEO ON A PER POLE BASIS. 

SPECIFICATIONS: 

1, MATERlAL SHALL COtlfORM TO THE f OUOWING 
[A. W/ (2) Al!H-2H HEAVY (A) SHAFT "570-GRADE (50KSI MIN. YIElO) 

(B)ANCHOR00LTS 

{C) All OTH£R BOLTS 

(O)BASEPI..ATE 

(E)POlECAP 

2.flNISH: 
(A) ENTIRE ASS£UBLY HOT DIP GALVANIZED IN 

ACCOROANC£WTTHASfMA12.l. 

SPAN WIRE CLAMP DETAIL 

(B) THREAOEO FASTENERS>• r CALVAN!ZEO P[R ASTM Al ~ 

(C) THROOEO FASTENERS < r O.OUIUM PlATEO 

UNDERSIOEOfBASEPLATETOBE 
PAINTEO WITH fOUOWING COLORS: 

26· - o · POL£ - '1'£LL()'j 
20'-0" POL£ • REO 
~•-o• POL£ • CREEN 

4PIECEPOLEBAAIO 
JOSLYN j664'4- OR 

EQUIVAL.ANT 

~ . -
STAN~B~!b"4J HO Ire~~~ 20081 ~Eg. 'f· 

STRAIN POLES 

ENGINCCRI~ OMSION 

art ~E~~~ &OfAA~u:u&s, WJT~K~OUCE 

OCSIGNEO lc.~~':cE lo.C,.:JSTfL~ 
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Feliciano Parish 

N 

+~//~--~ 0 . 

SOIL MAP OF EAST BATON ROUQE PARISH 

SOI L AREA DESCRIPTIONS: 

THIS .t.REA CONSISTS OF RECENT MISSISSIPPI Rl'YER DEPOSITS AND IS BOUNDED BY THE MISSISIPPI Rl'YER, 
BAYOU MANCHAC ANO THE PLEISTOCENE TtRRAct BLUffS. ON THE HORTI-1 EDGE OF THESE DEPOSITS, 
HIGHLAND ROAD IS GENERALLY THE BOUNDARY f'ROU t,mnu: AVENUE TD SIECEN LANE. 

THJS IS AN AREA Of THE PLOSTOCEHE TERRA.a: LOCATED CENERAU.Y NORTH ANO EAST Of" HIGHLAND 
ROAD, IT IS BOUNDED ON THE WEST BY THE MISSISIPPI RIVER BLUFF, ON THE EAST BY THE AMITE RIVER, 
ANO ON 11-IE NORTH BY THE ICC RAILROAD 'TRACKS. 

Tl·IIS IS AN AREA Of THE PLOSTOCENE TERRAC( BOUNDED 00 TI-IE SOUlH BY n;(: ICG RAILROAD TRACKS, 
ON l);f WEST BY 11-1£ MISSISIPPI RIVER BlUFf, ON THE NORTH BY ULLY BAYOU ANO U.S. HWY. 61 (f'ROt.t 

~!~futiA~S~>:,_¢:,_g~ r::r~~NEt]JT9JrC~iiEtYOU ANO lHE COMIT[ RI\IER. 

T1•11SAREA1STHEREMAlNOEROFTHEPARISH TOTMENORTMOf.t.REAJBETWEENTM(lllSSISSIPPIR1'YER 
ON THE WEST .-.ND l);E AMIT[ R1',,[R ON THE EAST. IN THIS ARCA ONLY VCRY LIMITED GEOTE0-iNICAL DATA 
IS AV.AJLA&.f, SHAU.OW SANOS CAN orTEN BE ENCOUNT(R(O IN THIS .-.REA. 

DESIGN NOTES: 

1. fOUNOATlON LOA.OS WERE CALCULATED IN ACCORDANCE 1',!Tl-t 
THE 2006 INT(Rn.i TO Tl1( A.-.Sl-!TO "STANDARO Sf>(OflCATlONS 
fOR STRUCTURAL SUPPORTS fOR HIGHWAY SIGNS. LUMINARIES 

:..~ 1:~&i:n~%t&:·~.l:~E e.-.SED ON .-, 110 MPH 

2. ff~iMli~~(t~p~~Tg,.c:ccu~~ THE ULTIMATE 

3. ALL POt..E LOCATIONS WttERE THE N>,TURAI.. GROUND IS BELOW 
ELEVATION 20 SHOULD BE INVESTIGATED WHH SITE SPECIFIC 
BORINGS. AS SHOULD SIGNALS fOUNOEO IN RO,t,DWAY Fll.LS. 

4. ANYSIGHALTOBEPLACED IN THEFl.OOOPVJNOFAN 
EXISTINGOROLOCREEKORRIVERSHOULOBEINI/ESTIGATED 
l',ITHSITESPEC1F1CBOR1NGS 

~. SIGNALS LOCATED IN THE RE(,';;IONS 0£SICN£0 AS LIMITED 
OATA ON THE ATTACHED PARISH MAP SHOUt.D BE INV[SllGATEO 
YIITH SITE SPECIFIC BOA'1NGS. 

11. TOP Of FOUNOATlON SHALL BE ROUND WITH 0-i.Wf'EREO 
EOG£ 

l2.ALLREJNFORClNGSTEELSHAU.BEASTMA615,CRADE60 

IJ. SPUCES IN HOOP TIES SHALL BE ALTtRNATEO BETVIEEN 
OUAA'TERPOINTS. 

14. ANCHOR Bet.TS SHALL BE FABRICATED FROM ASTM F1554, 
GRADE 55 STEEL ANO HOT DIPPED GALVANIZED IN ACCORDANCE 
WITHASTMA15J. 

15. ANCHOR BOLTS SHALL BE HEl..O IN PL.ACE 'l'I\TH A TEMPLATE 
CAPABL.EOfSECURlNGBOLTS INTH(PROPERlOCAllON, 
ORIENTATION, ELEVATION ANO PLUM8. 

D 

17. COJjDUIT ~.tAJ. 1!C sotIIUlE 90 P';(: -ND BC tlSTAWD ACCORDING TO nt: Pl.MS. 

CONSTRUCTION NOTES: 

6. O(P(NDING ON Fl(LD CONDITIONS. GROUND WATER MAY BE 
ENCOUNTERED DURING THE CONSTRUCTION OF lHESC 
DRILLED SHAFT FOUNDATIONS. PRIOR TO COLOlENCEMENT OF 
DRILLING OP(RATIONS THE CON'TRACTOR SHALL BE REQUIRED 
TO HA\1£ ON SITE TH£ P~ER TEMPORARY CASING TO BE 
VSED 1r NCCESSARY. 

7. Ir THE SOil CONDITIONS DIFFER FROM THE SOIL PROFILE 
SHOl'IN, THE CONTRACTCR SHAU. IMMEDIATELY NOTIFY THE 
PROJECT ENGINEER. 

8. NO CX.CAVA110N AR(IJN[) DRILLED SH>,FT SHAU. 8E ALL01fi£0 
WITHOUT PRIOR APPROVAi. FROM THE (NGIN(ER. 

9. >,LL CONCRETE SHAU. HAVE MINIMUM 4,000 PSl 28 DAY 
STRENGTH. MAST ARMS SHALL NOT BE ERECTED ON PCU:S 
BEFORE CONCRETE DESIGN STRENGTH HAS RE>-CHED J,000 PSI. 

SOIL PROFILE LEGEND• 
AREA No.1 ~r 

I 
SHEAR, l(S~ENGTH 

5-1D I 0.,0 IMEOH.IM BRO\llff, TAN ,t CRAY CLAY 

/t~ t~g :Tlf~'lAN°!YGRAY Q.AY & SILTY 0-AY 

~-10 I 0.,0 IUEDIUM BRO\llff, TAN&: CRAY CLAY 
& Sl..TY CLAY 

10-20 STIFF' TAN,& CRAY Cl.AY It SILTY Cl.AY 

9~:o I t:g 1i~~::~!i~~~SIYLTY Q.AY 

·~s:.J~=o~~lfRoc~INC SANOS 

ALL CONDUITS SHAU. BE CENTERED IN THE FOUNOATlON 
\lotTH SPACING TO ALLOW THE INSTALLATION Of GROUNDING 
BUSHINGS. 

16 . .Ai.l.STE£LPOLEFOUNOATIONSTOHA-..t'.ASPARE 

~~:i~!~rro~"1:~t:~t~:~:E::ON 

19. SERw:E CONDUIT SHALL BE MIN. 1• DIAMETER. 

20. ONt.Y SPARE CONDUITS ARE SHOl'IN, REFER TO EACH 
ST£El. POLE SHO'lllil IN PLANS Hlff COMPLETE 
CONDUIT REQUIREMENT 

21. ~~ ':1f f ::...=~~~~~~D~~ ':t GROUND 
CONNECTtD TO POL[ ANO THE OTHER SIDE 
CONNECTtD TO ALL CONOVIT GROUNDING BUSHINGS. 

22. ~~~T:~ ~2&si;l&'1 ~ SEE POLE MANUfACTURER'S 

sr~~-~ NO. J ~~ _ [ s~~ ~o. 

SIGNAL POLE 
FOUNDATION DETAILS 

(GENERAL INFORMATION} 

ENGINEERING OMSK)N 

a,y ~E~~T~ .?fAA~U:L~ WJ:<ioocc 
OESDsl:D j ORAWN j CHla<CO I APPROIICO 
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Figure 69. City of Baton Rouge #24 
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Figure 70. City of Baton Rouge #25 
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• Cl£AR 

*J" a.EAR 

~ 
JB·e ~~1-1r~o-SHAfI 

80t.TCIRQ.£DIAMCltRVARl[S 
~TH 6 EACH GN..VAN:IZ[D 
,.NCHOA BOLTS (SEE lMI.£ IV 
rOR,ufCHOR80LTOAT") 

8,.SCPLATt 

•'2'"•STRIJCHT 
OflUED SHAFT 

*J" O.EAR 

* J" Q.E.-,R 

=...'.A::A: 
42"6 ~~1-1r~

0
.SHAIT 

BCUORO..EDIMol:TtRVo\RIES 
'Mnt g U,0,1 GN..VAHIZEO 
-.NCHOR 80LTS(SEE:T>.BU:IV 
rOR~80LTOATA) 

BARSTOtxTENDF'ULL 
DCPIH or S>iMTLrSS s· 
(NOSPUCES...U.0¥CD) 

SO.CAATOf> 
AHDBOTTOM 

17 
A 

~ 

~1· i ~ 
'; .-
~. 

~/a"• COWER OR()l.jf,j0 
R00(10'MIN.LENC1H) 

ELEVATION OF OR1LLEO SHAFT FOUNDATION 

NOTE· 

't.ANCHOR80lTS(SCETA8lEIV 
rORANCHOR80LTO,.TA) D 

2" SPA,R£CONOOIT 

MR~~~ :179c~AUfox 

sctP\.ANSFORSl2E, 
OJNmlYA.NDLOCATION 
<:FREOUIREOCONDUITS. 

80l.TORO.EDl.-,MET£AVAAIES 
WITH 6 [ACH Col.l.VAMZCO 
ANCHOR9Cl.TS(S£rlAEll..EIV 
FOR4"CHQR80lTOATA) 

EAOtBOLTSHALLBE SUf'PUED 

Silllllli...'.. 
:a·t ~~I-/ r~

0
_stMFI 

~"!:~~':? Lf.""'' ~ 
NOTE, R'"'"o' ...,,,. 

* ~~~..c~c;~~it ~A~E~5:t[r~,.=~~0:l~J~r ~~t ~~~~' ~ 

TABLE 111 - REQUIRED FOUNDATION DESIGN TABLE IV - DRILLED SHAFT AND ANCHOR BOLT SIZE (SlRAIN POLE f'OUNOATlONS) J ~ 
~ 

ift"t ,,a1r~
0
.stMFI 

CAOC IS IU,iNT~O AT Ail 1KS. SYSTU.I IIUST BC APPR0\/£0 ev 
THCENCINECRPIHMTOORl..llNCOTSiAF"I 
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1.ENTERTI-CTABl[ Usit,K;TH[ Pffll.lARYANOSECONOARY 
SPAN 1.EHCIHS YHCH o\R'£ tOUAL TO OR CREA.TUI THAN 
THE REOUIREDSPANI..ENCTHS. 

2.0tTERIMHtTHtR£0UIREDfOUNOA.TIOHD£SICNCffOJP. 

.1. SEE TABLL IV r oR REOUIRED AH<liOR 90...ts A.ND ORI.LED 
SH-VlOl,t.,MtlDtANOOCPTH. 
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Figure 73. City of Baton Rouge #28 
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ALLOWABLE DISTANCE BETWEEN 
POLE & CONOULET MAX - 2• 

SIDES Of SPLICE AND ON BOTtt PROVIDE DRIP LOOPS 
ON 90TH $IDES OF INTERSECTING STREETS. 

¼:M • 
4
~Ff:EN MARTIN GRADE GALVANIZED SPAN WIRE 

a~~N~E~0 ~G~ ~~5-:.Ji~[OR 
MAXIMUM S.-.C FOR INTERCONNECT t.1ESSENC£R CABLE 
SHALL BE 2X WITH MJNlMUM CLEARANCE ABOVE ROADWAY 
OF 18". 

f.~~a.t~JvOR 
Yu~o0 ':.,As~t 

0

sTii~~~ONei~t ~.sJg~ARE 
~1::' IF~/.:,~~)-'919:fOR 0,1t~.LYN 

./i-::TN-=TE~~i.:HINC WrTH ONE BOLT CLAMP. 

- "-CABLE ROUTE WHOf NOT ENTERING CONDUIT. 

Cl.AMP ON ALUMINUM WEATHERH£AO ts SIZED ACCORDING 
TO PIPE AND SUJ...ED WfTH DUCT SEAL OR PLASTIC INSERT. 

SIZE OF' CONDUIT RIS£R SHALL TO BE 2• NOMINAL TO ACCEPT 
TllE CABLE OR AS SHOWN ON INTERSECTION PLAN, 
1 • CONDUIT FOR LOOP LEAD-IN OR AS SHOWN IN Pt.ANS. 

PVC/PECAO~ 

=LD BEU~~~~R~~AN~~~T ~~~~E~ ~~~~£ 

!r£:i~ly~Li~f~N ~~~N~crL.~~ 
WHEN INT£RCONNECT IS DEAD ENDED AT POLE, HAADWAEIE 
AS SHOWN FOR WOOO POL£ OETML SHALL BE USED. 

INSTALLATION stW..L BE CLASSIFlEO AS 120 VI,/;, SECONDARY 
LOCATED BELOW POWER COMPA.NY EQUIPMENT ABOVE OTI-IER 
UTILITIES IN ACCORON«:E WITH NATIONAL ELECTRIC SAFETY 
CODE. 

TYPICAL CONDUIT RISER ASSEMBLY & INTERCONNECT DETAIL 

BOU FOR DOWN 
)SHAl.LBE 

~ftf§j:ro 
LIFT PlATE stW.l BE ATTACH£0 TO 
POL.£ WITH 3/8 " x J" HDG l.>C SCREWS. 

D 
2 1/2 " )( 2 1/2 " SOUAR£ CURVED WASHER 
SQUARE NUT AND THIMBLEYE NUT. 

1 ~= I i 
5/8 • JlJ THIMBL£Y£ ANCHOR ROD 

NOTES: 
TOP OF' POL£ stW..L BE CAPPED WITH MALLEABl.E 
ALUMINUM 0.032• MATERIAL 

~OV~FA~~M~~l~~N~P~N~~IMUU OF 18" Of POLE 

~/N~~:& S~oi~ ~N~~r a5!.:~y D~.p~li~N 

:r!t ;;E:~l~s1~;[rio;os~[ifO~f ~1~7~M~~~ 
ALL POLES INSTALLED SHALL HAVE A #6 A.WC BARE COPPER WIRE 
INSTALLED THE LENGTH Of POLE WITH BUTTGROUND (APPROVED 
BY INSPECTOR PRIOR TO INSTALLATION or POLE) OR CONNECT TO 
5/8 " X 8 ' GROUND ROD USING LUG OR CADWELD. 

Cl.ASS 3 POl£ SHALL BE US£0 ANO CREOSOTED IN 
ACCORDANCE WITH SECTION 905 ANO 1013 OF THE STANOAAO 
SPECIFlCATIONS. 

~lsi~?:i:fi:tfj,~i;~~:~1~~12f: ., 
FOLLOWS: 35' POLE - 7', 40' POL.£ - B', 45' POLE - 9'. 

STN4~~-?s NO. IFtJ~. 20091 s~E~ ~o. 

WOOD POLE DETAIL (DOWN GUY} 
fOR EXISTING AND NEW 

WOOD POLE AND 
CONDUIT RISER DETAILS 

ENGINEERING OI\IISION 

CITY ~E~~~[ &o;AAl~u:L~,w~,~~ 
OCSIONEO I G. ~=ICE I 0. c:°IIIS1' ll .:;::olO 
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♦ 1/4" Tff'. (24"xJO") 

4 7/16" ~. (JO'x.36"} 

~ 

~ 

~ 

~ 

~ 

~ 

f6"TYP.(2♦ "')(JO") 
7"TYP. (JO"XJ6") 

_ _l LEDPN-IELASSY. 
(.06JALUt.l.) 

STO.OOOft 
(.100EXTRUOEDALUM.) 

r-··1 

Jll/2"(24°)(JO")• 

J7 1;2· {JO"KJ6l 

~ 

~ 

~ 

~ 

~ 

~ 

:□:□:□~ 
HIGH OUTPUT YA-Int: 
L.£0ASSY. 

S.S.COHT!NUOUSHINCE. 
1 1/16" (OPEN)• 28" 

~ 

~ 

~ 

I 
~ 

~ 

~ 

1. FACE SHAU. 8E 8ACl<UT WfTl1 POPULATED PANEL OF HIGH OUTPUT WHITE LED ASSYS. 

2
· ~~ ~si:'cC::ro~r:-~=-~ ~~-:tWJ~~:!A-r SIGHS." 

FACECOlORSPERMllTCOSTANIWIOS. 

5.SICNSI-IAU.BEEOUIPPEOWITHFOURDRAINHOLESLOCATEOINTHELOWER 
CORNERSOFTisE HOUSING. 

6. 1/2" DIA. POWER £HiRY I-IOI..£ PFKMDCD THROUGH BOTTOM Of HOUSI~. 

7, SICNHOUSINCCOLORS: 
tNTERIOR Of HOUSING, BACK COYER, ANO PANEL ASSY. - CLOSS WHITE ENAMEL FIHISH. 
AntR MOUNTING LED COMPONENTS TO PANEL ASSY .. COilT ENTIRE fRONT Of PANEL 
WITH10COATSOF'Q.£AAI.AOUER. 
OOERK>R - SEMI-GLOSS st.ACK ENAMa. nNISH. 

8.N>PROXIWATE\IIOGHTOfSICNASSY. -.50LBS.(24"XJO"SIGN). 65L8S.(JO"XJ6"SIGN) 

9. INTERIOR Of HOUSING SHALL BE PAINTED WHITE. 
EXTERIOR HOUSING COI..OR ... (OPTIONAL) 

10. ~~Jo~ ~EE~:iRE~a~i~~O~ ¼rH~Sl~~N HOLES 

t 1. MOUNTING Hll6 SHOWN FOR THE SPAN WIRE MOUl'fT. OTHER t.lOllKTING 
METHODS A\/All.A8LE ON REQUEST. 

12• :~,:~mu;~t~ttt;g~~·E l~LL6F
1
~~E1.1

1
:~~ i~ :~~r8i£ss 

Tlw.lSEVENTEEN(17)FEETA80VE11-IER0ADWAYPAI/E).IENT'CENTtRLINE 
ANO NO lfSS THAN SIXTEEN (16) FEET ABOVE FlNISHEO GRADE JUST BEYOND 

=~u~~r:s ,.:OK~1~~ o~iYL1Eu~~~-EDLA~~d;~~~c~ 

~ 

~ 

_cl 

FACC, .125 Tlll< WHITE 
POlYCAABONATE 

;~-=NLOCKS 

LEGEND 
TO BE 

DETERMINED 

lYPICAL LEGEND 
(NOT TO SCALE) 

SECTION A-A 

[ 

3/4. 

3/ 8" DIA. DRIU. 3 Pl.ACES 
ORIU£D TO MATCH PELCO 
TRI-ST\JD fORMASTARM 
MOUNT.PO.COBRACKa 
PRO'-o'IJEDBYOTHCRS. 

TOP VIEW 
(NOT TO SCALE) 

12 J/4" (24-XlO") 

15 J/4" (JO-Xl6") 

17i" 

BOTTOM VIEW 
(NOT TO SCALE) 

INTERNALLY ILLUMINATED SIGN TYPICAL DESIGN 

D 
~~~ 

RJ-3 
24" )(24" 

RJ-4 
24")(24" 

RJ-1 
2 4" )(24" 

~~~ 
JO" X 30" RJ-6 ~J-5 • 

LEFT LANE 

MUST 
TURN LEFT 

RJ-7 
JO" )(JO" 

JO"XJ6" 30 X:56 

LEFT 
TURN 

SIGNAL 

Rl0- 10 
24")(JO" 

LEFTT\J 
YIELD 

ON GREEN 

• Rl0- 12 
24"XJO" 

LEFT ON 
GREEN 
N<lll:1# 
ONLY 

R10-5 
24"X30" 

00 = RI0-lla 
24" X JO" 

RS-I 
30")(30" 

NOTES: 

SINGS NOT SHOWN SHALL BE SIZED PER THE L>-TEST EOfTlON 

OfTMEt.lVTCOANOSI-W.LBEAPf>ROVEOBYCHlff'TRAFf'ICENGINEER. 

DECEMBER 2, 2008 

f~ NEUTR.AI. Et] '20WC 

CHASSISGROUND 

TERMINAL STRIP 
CONNECTION 

ST~-~ NO. I ~TEf :l!XII I S~Efj; f· 

INTERNALLY ILLUMINATED 
REGULATORY SIGN 

DETAILS 

ENQNE£RING DMSKlH 
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6 

llOIIO 

LEGEND 
AR EA 

AU. NIJTS, BOLTS & SCREWS ARE 10 8C STAINLESS 
STEEL UNLESS OTHERWISE NOTED 

11 
12 

~ 

BLANK OUT SIGN TYPICAL DETAIL 

H£LI-AACWELD 
M.1. 5'-"IS 

STANDARD SIZE 
24· x2• 
~ 

30- X:36 
3o· x3&· 
J6" X ~ 
~ 

DIMENSIONS 
DIM. A 
~ = 
B...1E 
3~4-

.&..w. = 

I ~MU 1·~1 

DIM. B 
~ = 
~ 
~ J/4" 

QTY. 

STAN~_,: NO. I ~TEf lOOI I ~rg. f · 

BLANK OUT 
SIGN DETAIL 

ENGlr-lEE»,IGOMSIOH 
DEPARTMENT OF PUBLIC WORKS 

• PNttSH OF 
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F /0 STANOAR~ ~;L~~-~- TRAY - BUTT SPLICE 

1. ~R ~T=R ~~i:~~~~~•~~~STRUCTIONS ANO PROCEDURES 

2. M..L BUff[R TIJBES SrWJ.. BE CUT TO THE SA.ME LENGTH WITH THE PROPER STORAGE: SlACI< 
mo SECURED TO THE TRAY B'fTIE 'MW'S OR w.tru="ACTI.JRE"S APPRO\IED [Ol.W.... 

J . :!:-ou~ ~ -BE CUT TO m IN THE ASSIGNEO SPUCE POSmON WflH THE PROPER 

4. ~ ls~~~:~~JN~RINI( SPLICE PROTECTORS ANO SHALL BE stcuREO JN THE 

!5. NO MORE THAN 1\1/0 BUFFER TUBES, 24 F18ERS, SHAU BE SPLICED IN Am SPLICE TRAY RATED 
FOR 36 Ft8ERS OR LESS. 

c; ~ 

TYPICAL F / 0 HEAT ~ ~l~~-'-SPLICE PROTECTOR 

1 ~rt: ~:~AN~r~~~~~ BE TESTD> TO BO.LCORE (TELCOROIA) 

2. ~~~D ~~~~ s~L Hs~~u::M~~FlN TUBE, AN INNER COPOL'l\1£R Ol[lfCTR!C 

J. THE SHRINK PROCESS MAY VI#« IN llt.lE ANO T!MPERTURE. THE DlltMETER Of' TH£ COUPl..£TED 
SHRINK SLEM Pfl:OTECTOR SHALL 8£ 2.8UM. 

4. AU. SPLICE PROTECTORS SHALL BE SECURED TO THE TRA'I' BY M£ANS Of A NOH-HARDENING SILICONE 
ADHESIVE APPUEO TO THE INSTAU.ED sPllCE IN THE sPUCE TRAY HOl.DER. 

~~lH~LE/ 

I_ SI ._ ~ ~ ~- ~! 
I -JmNO I s,m I 

TYPICAL F /0 STANDARD SPLICE TR~ - .°,~OP CABLE/PATCH CORD (EXPRESS) 

l . TrJR C~i~~ ~~~r~~u~:~~~~- INSTRUCTIONS ANO PROCEDURfS 

2. All UNo:PRESSCD BUITTR TUBES StW..L BE SECURED AND STORED INSIDE THE CLOSURE. 

J. AU EXPRESSED FIBERS SHALL ~VE HEAT SHRINK SPLICE PROTICTORS INST.4U.fD OVER TI-IE SPLICE. 

4 AU EXPRESSED FIBERS SHALL BE CUT TO THE PROPER LENGTH .t.NO SECURED IN THE 
ASSIGN£0SPUC[HOLD£R 

~- ~~~~~~~X~~~B~ ~ STOREO PROPERLY INSIDE THE SPUCE TRAY 

6. TH[ DROP CA8LE ANO/Oft PATCH CORO SttAU. ec PROPERLY SCCURED INSIDE TH[ SPUC[ TRAY 
WITH TIE WRAPS Oft t.lANUFACnJR£R'S AP?fWVED EOUAL 

7. FIBER OPTIC CABLE SHAU BE INSTALLED IN ACCORDANCE WITH THE LATEST INSTITUTE OF' D..ECTRICAl. 
AND EL..ECTRONICS ENGINEERS STNlDAROS ASSoa-.TION (IEEE- SA) REOUIREMENTS. 

SPLICE TRAY KIT 

STANDARO Pl.AN NO 
906-07 

FIBER OPTIC 
SPLICE ENCLOSURE 

DETAIL 

906-07 

SHEET NO , on 
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NOTES 

@CONDUIT FOR FIBER OPTIC CABLE REQUIRED TO Ullll2E LARGE R,t,DILIS 
B[NOS (MlNIUUM RADIUS 6") NO ELBOW JO!NTS A.I.LOW((). 

® ALL TYPE i" JUNCTION BOXES SH,t.l.L HAVE A ~INH.IUM Of 50 fEET Of SLM;I< CABt.£. 

© NJ. UNDERGROUND SPLICES SHAU.. BE PERFORMED IN A TYPE 7 JUNCTION BOX ANO SHALL 
CONTAIN 100 F'E(T Of SI.ACK f/0 CABt.E tROM EACH REEL. 

@ ALL CA8INF:I' SPLICES SHAU BE PERf'ORM£0 IN A TYP£ .J. JUNCTION BOX ANO SHALL CONTAIN WOP~~ SlACI( CJ\BLC FROM THE f/0 lRUNI( UNE ANO 50 FEET Of SLACK F'ROU THE 

© AU SPUCES TO BE F\.fSION UNl.ESS OTHERWISE NOTED. 

® FlBER OPTIC CA8Lf RIJNS TO UTIUZE UIN. 1.25" HDPE CONOlHT 

© TYPE Y FlBER OPTIC JUNCTION BOXES ARE TO BE USED WHEN NO SPLICING IS REQUIRED, 

® TYPE "J" ABER OPTIC JUNCTION BOXES ARE TO BE USED WHEN SPUCJNG IS REQUIRED. 

COVER 
J/8- 1~ UNC S.S. 
HEK BOlT WITH 'HASHER 
,(2PLACES) 

1<-f !
SECTION C- C * SEf~~s A-1', 

lYPE 

FIBER OPTIC JUNCTION BOX DETAILS 
(lYPICAL) 

DIMENSION (IN.) (APPROX.) 

I 47 5/8 JO 1/8 J 49 5/8 J21/8 18 28 1/ 45 5/8 1!> 1/2 2 

J 475/8 JO 1/8 J 49 5/8 32 1/8 36 28 1/ •55/8 1:5 1/2 2 

NOTES: 
1. JUNCTION BOXES ANO COVERS SHAU. BE: CONSTRUCTED Of A CONCRETE 

COMPOSITE MAttRIAL 
2. JlJt,ICTION BOX SHALL H.11\IE A HOUOW BASE 

I [?fl~i"!:~~:;,:~:,:::;OP o, THE CO\<R 
8. INSERTS TO BE CENTERED ON ONE WAU Of TYPE I & J 80)([5, 

g_ f2~5ri~=t!Ji~~~EL~~- BC P~EO ON 
:~: ~E~i~;~~o•l/?s~~~E/~~~~ 

GALW,NIZEDctW<NELRACKJJNG J SIDES PIERCED, 26" LONG 

~~~L~~T ~o o':'r~..um : 

flBER TRUNK CABLE TO 
AOJACENTSIGNAL PL-.NTu~LETO 

""'"" 
FIBER OPTIC CLOSURE 
lYPE I JUNCTION BOX 

NOTES: 
1. SECURE CA8Lf SI.ACK ANO Cl.OSURE TO CHAHNQ. RACKING VIA W RESISTANT BLACK 

NYLON 120-LB {MIN.) TENSlLC STRENGTH CABLC Tits. 
2. t.WNTA/N MINO.tUM BENO R,l,DlliS (ACCOftOINC TO w.NUFACTURERS SP£0FlCATKlNS fOR 

CA8lE AT REST) FOR LARCEST CABLE N BUNDl.E :~ ~t::c=.:::::: =~~;::E~:!:c::~~ EMPTY 

F18ER OFTIC PULL 1-1/4• HOPE 
BOXTYPEY="-CONOUIT 

Ii * 
lYPICAL UNDERGROUND SPLICE 

FIBER OPTIC JUNCTION 
BOK TYPE "J" 

UNDERGROUND ENTRANCE 

INTO BASE MOUNTED CABINET 

I •~ECT NO. I SHE□ I 

--~-·-]7t 3 SIO(S PIERC(O, 26" LONG 
EOUI\IM..£NT TO UNJSTRUT FIBER DROP CABLE TO .. -----m~---
FlBERTRUNKCABLETO :;- tflBER TRUNKCABlETO 
~SIGNAL AOJACOITSIGN,t,!_ 

NOTES: 

FIBER OPTIC SPLICE CLOSURE 
lYPE J JUNCTION BOX 

1. CABLES SHAU. BE DRESSED IN A COMl.lON 81.JNOI..E EVERY J FEET WITH IN RESISTANT 
NYLON Ct.8lE TICS OR ELECTRICAL. TAPE. 

2.SECURCCABLESI.ACKA.NOClOSUflETOCHANNELRACKINGVIAINRESIST""1'8~1< 

J. ~f,tJ~ 2~;~uLu1~riEN~51~01~ ~ FACTURERS SPEC1f!C,t,JIONS FOR 
CABLE AT REST) FOR LARGEST CABLE IN BUNDLE. 

;: =~;_/~:~c~~JE~ T~ :,T ~~;E ~H~JRECL~U~ EMPTY 

JUNCTION BOXES NOTES: 

I. T11E t.lAXIMUM DISTANCE BETWEEN JUNCTION BOXES USEO FOR FIBER OPTIC 
COMMUNICATIONS CABLE SI-W..L BE ONE THOUSAND (1000) FEET. 

2. THE PROJECT ENCINEER PRIOR TO !NSTAI..LATION SHAU APPROVE THE 
LOCATION Of" EACH JUNCTION BOX. JUNCTION BOXES SHAU. 9( LOCATED /lo. 

MINIMUM Of THREE (J) fEET B[HIND Tl1E CURB OR A MINIMUM CLEARANCE OF 
TEN ( 10) FEET FROM THE EDGE OF' THE TRAVD. LANE. WHICHEVER IS CREATER. 

FjO PATCH PANNfi 

F03Rl.lARY27,2008 

STANOAAD Pl.AN NO. 
906-07 

FIBER OPTIC 
DETAIL 

EHGINEERING DMSION 

SH££TNO. 

'"" 

C~:~J~~ .0:AA;:~~ Wa?r;:: 
u.o. le. vANNICt I J.To1.YLOR l.. ,Alff[HH[lloOI 
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Figure 79. City of Baton Rouge #34 
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OPTIC COLOR COOE 

18LUE 7REO 
20RAHGE 8Bl.ACK 
3 GREEN 9 YELLOW 
4 BROWN 10 IIIOLET 
5SV.TE 11 ROSE 
6 WHITE 12 AOUII 

DROP CABLE 
FUSKIN SPLICE D1/1-J TO Cl/91/1-3/N 
ANO D1/4-6 TO Cl/91/1-J/S 
F1JSKIN SPLICE 01/7-9 TO Cl/81/ 4-6/N 
ANO 01/10-12 TO Cl/81 / 4-e/s 
STRANDS D1/7-12 AR£ SPARE 

LEGEND 

INDICATES i:::,FFER No. . 0 - 0ROP CAeLE p 

/ / OIR(CTION OF CONTI HUAmN El<lSTIHO CABLE) /l!T
:~:CABlfNo.(C- CABLE 

/FINDICATES ERNo. . - PAlCH CORO. XC-

tCl/81/1/S 

~ ' . 

F
ig

u
re 8

0
. C

ity
 o

f B
a
to

n
 R

o
u

g
e #

3
5 

—
 

1
2

0
 

—
 



     

 

 

   

 

g 
~ 

t 

~ 

I 
I 
i 
~ 

' " " 

~ 

N · 0 · 0 · 0 • 0 • 
- · 0 · 0 - 0·0• 

"-
" 

i-

r. 
I u 

~ "" §' 
Q.J 

,; i~i ·1 ~[~ 

I 
wooc 
<D I ;,~ G:wo 

i ~~~ ·ii ~ a:"' 

hi I /: 
i • !s! " 

Figure 81. City of Baton Rouge #36 

— 121 — 



  

This public document is published at a total cost of $200. 
29 copies of this public document were published in this first 
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published by Louisiana Transportation Research Center to 
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