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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%. 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%. 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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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.
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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. Itis 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

| st B4«

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

— 14 —



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



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 3x3 convolutional kernel filter with the abnormal 5x3 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.



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.

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.

Comparing the accuracy of the obtained counts from the sensors with the manual
counts from the recorded video footage.



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.

— 20 —



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
. . # of
Location Density Installed Sensor .
Readings

Decatur St. & St. Peter St. | . .

High-traffic Sensor A & Sensor B One
(LTRC1)
Esplanade Ave & N Peters | . . Sensor A & Video

High-traffic . Two
St. (LTRC2) Recording Camera
Howard Ave & Baronne . . Sensor A & Video

High-traffic . Three
St. (LTRC3) Recording Camera



Baton Rouge
# of
Location Device O.
Readings
Louisiana State Universit Sensor A & Video
Y High-traffic _ Three
—LSU (LTRC4) Recording Camera
Baton Rouge Community Medium-traffic Sensor A &Video Three
College — BRCC (LTRCY5) Recording Camera
. . . Sensor A & Video
City Plaza (LTRCS6) Medium-traffic . Three
Recording Camera

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

o4



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

Camera

Battery Pack/Charger

Hole Clamp Set

Locks/Chains

Screen for Viewing Camera Angle

25> COUNTcam Replacement Camera Cable
Outdoor Power Outlets

N OGRAWDN

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.
Scout Control Unit

Lock with Key

Miovision Ultra SD Card

USB SD Card Reader (1)

Universal Charger & Regional Power Cord
Scout Pole Mount

Scout Camera

Ratchet Straps

TR30 Screw Driver

10. Lock with Key

11. Power Pack

© o N o g R~ wDhPE



Figure 4. Miovision Camera System

COUNTCAM2

COUNTCAM?2 is (Serial Number: EOB94D672598) 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

Charger

Hose clamp set

Lock bracket and padlock
Mounting Bracket

o U A W N

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 1091bs (49kg). Figure 6 shows the solar-cell system used at the

Baton Rouge Community College — BRCC (LTRCS) 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.



Figure 6. Solar-cell system

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



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

Rule

“ 1 yasserln
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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:

Countgsensor—Countyanual

APE=[

] x 100% (1)

Countyanual

where,

Countgepnsor and Countygnuar 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 LTRCI1 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



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 LTRCI, 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)

LTRCI 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 LTRCI. 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.



Figure 10. The daily pedestrians’ count of LTRC1
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Figure 11. The daily bicyclists’ count of LTRC1
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Esplanade Ave & N Peters St. (LTRC2)

LTRC?2 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



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.



Figure 12. The daily pedestrians’ 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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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
LTRCS3 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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Counts

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, LTRCS, 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 —



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 (LTRCS)

The LTRCS 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 LTRCS. 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.



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.



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
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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).



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
Day-Time 96.83 | 97.19 | 137.61 | 61.06

LTRC1 X -
Night-Time 41.63 47.77 78.06 31.67
Day-Time 179.04 | 184.56 | 277.88 | 137.35
LTRC2 X -
Night-Time 151.38 | 190.25 | 397.32 | 80.00
Day-Time 130.70 | 141.22 | 255.65 | 84.31
LTRC3

Night-Time | 47.06 | 59.73 | 257.38 | 12.86
New Orleans Total Day-Time | 137.61 | 147.14 | 277.88 | 61.06
Average Observations | Night-Time | 69.44 | 100.00 | 397.32 | 12.86

Baton Rouge Median | Mean Max Min
Day-Time 132.23 | 123.62 | 304.45 | 13.57

LTRC4 ; -
Night-Time 78.10 | 131.03 | 675.76 2.94
Day-Time 21.62 59.32 | 400.00 0.00

LTRC5 - -
Night-Time 57.89 | 116.97 | 1206.67 | 0.00
Day-Time 113.97 | 110.52 | 171.74 | 10.42

LTRC6

Night-Time | 107.66 | 118.70 | 285.37 | 11.11
Baton Rouge Total Day—Time 90.57 95.56 400.00 0.00
Average Observations | Night-Time | 68.75 | 121.92 | 1206.67 | 0.00

Overall Total Day-Time 119.72 | 119.15 | 400.00 0.00
Average ] .
Observations Night-Time 69.10 | 111.90 | 1206.67 | 0.00




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
Day-Time 238.00 | 284.54 | 687.26 | 57.41

LTRC1 - .
Night-Time 47.19 53.75 | 86.00 | 23.30
Day-Time 31.72 31.13 | 8552 | 0.32
LTRC2 - .
Night-Time 62.43 56.53 | 94.25 | 0.00
Day-Time 44.78 4473 | 78.91 | 9.38
LTRC3

Night-Time 93.44 | 90.78 | 100.00 | 46.67
New Orleans Total Day-Time 44,78 84.92 | 687.26 | 0.32
Average Observations |  Night-Time 84.62 72.74 | 100.00 | 0.00

Baton Rouge Median | Mean Max Min
Day-Time 7121 | 6555 | 92.68 | 32.00
Night-Time 96.67 | 92.25 | 300.00 | 11.11
Day-Time 90.91 | 85.38 | 116.67 | 11.11
Night-Time | 100.00 | 78.23 | 100.00 | 0.00
Day-Time 88.80 | 75.03 | 100.00 | 8.70
Night-Time 89.18 | 90.26 | 200.00 | 24.14

Baton Rouge Total Day-Time 83.33 7591 | 116.67 | 8.70
Average Observations |  Night-Time 95.65 | 86.40 | 300.00 | 0.00

LTRC4

LTRC5

LTRC6

Overall Total Day-Time 69.62 80.03 | 687.26 | 0.32

Average ] .
Observations Night-Time 89.47 80.15 | 300.00 | 0.00




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 41. The daily pedestrians’ and bicyclists count of sensor B at LTRC1
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Figure 42. The APE of pedestrians and bicyclists count of sensor B
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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



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.



Acronyms, Abbreviations, and Symbols

Term Description

A Ampere

APE Absolute Percentage of Error

BRCC Baton Rouge Community College

C 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)

Ib. pound(s)

1P 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.
2.

10.

11.

12.

13.

Select sites that have different traffic volumes.

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

Safety issues should be considered while mounting the devices.

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

It is very important to be sure that the covered area of both the recording camera
and the counting device is the same.

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.

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.

After the calibrating period, start recording your video data under different
conditions (night-time, daytime, rains, winds, etc.).

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.

The manual counts should be compared to the provided counts from the evaluated
device during the same period.

The video recording operation may be repeated to get more data that could be
used for manual counting and the evaluation process.

The transmission frame rate that is used by the counting device should be known;
it may affect the count performance.

Some cases that should be considered, while recording the video data, such as



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.



Figure 43. Structural analysis #1
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Subject: Structural calculations of solar panels for LTRC grant project ?—Czq/%——
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As part of a Louisiana Transportation and Research Center (LTRC) grant project, our team would Jike to
install sensors and solar panels on strain poles at three locations in Baton Rouge. As per your e-mailed
request on May 7, 2019 to Yassir Ismail, we have performed calculations to determine the additional
loads caused by the equipment on the traffic structures, This memo describes our calculations, Pleasc
review and let us know if this level of calculation will be sufficient for your needs.

Sk *

To: Sarah Edel

ur

7
’,
‘s

Background
In order to obtain pedestrian data, the following equipment will be installed:
e The solar power system is rated for 90 mph winds and weighs
approximately 190 pounds (including battery weight).
e The wireless sensor weighs about 5 pounds.

The equipment will be installed on strain poles at a height of approximately 12 feet at three locations:

e Highland @ Veteran's: NE Quadrant
o North Bivd. @ 4™ St/St. Ferdinand: NE Quadrant
e Florida St. @ Foster: SE Quadrant

The equipment will require no wiring and will be attached using bands. No modification of existing
structures will be required. An example setup is shown in the photo below,

Solar Panel
Battery

Sensor

— 83 —



Figure 44. Structural analysis #2

After the monitoring period (90 days) is complete, the equipment will be removed from the poles. If
during the monitoring period a storm is forccast where winds would exceed 70 mph, the equipment will
be removed prior to the storm.

Calculation

Calculation of loads were performed using the AASHTO Standard Specifications for Structural Supports
for Highway Signs, Luminaires, and Traffic Signals, Sixth Edition. Sections 3.4 through 3.8 of AASHTO
describe the procedure for calculating loads for individual items, and then grouping them into appropriate
group combinations. In the calculation that follows, values are determined for Group Loads | (dead load
only) and 1l (dead load plus wind loads). It was assumed that:

e The sensor (5 Ibs) docs not significantly increase the strain pole load. and therefore only
the solar pancls and battery need to be considered.

e The wind loads from the solar panel can be approximated as being equal to the rectangular solar
panel portion only. The contribution of wind on the solar panel mount is considered insignificant.

e The battery pack 1s d to be installed 12 feet above ground level, and the solar pancl is
installed directly above the battery pack (15 fect above ground level).
The angle of inclination of the solar pancls 1s 35 degrees.
The worst-case wind scenano i1s wind approaching from the side on which the battery and solar
panels are installed.

Based on these and other conservative assumptions, the following Group | and Group 1l loads were
calculated (see Table 1):

Group 1 (Dead load only)

Vertical load: 190 Ibs, 0.5 feet from pole surface
Group 2 (Dead load + Wind load)

Vertical load: 321 lbs, 0.5 feet from pole surface
Horizontal load: 188 Ibs, 0.5 feet from pole surface
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Figure 45. Structural analysis #3
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Information Provided by the city of Baton Rouge

Figure 46. City of Baton Rouge #1

REFERAED TO
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RETERRED FOR ACTION
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FORFILE
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FOR SRATURE

RETURR TO ME
PLEASE BEE W

PLEASE TELEPHOME WE

PP APFROVEL

FLEASE ADVES bS5

INTRADEPARTMENTAL CORRESPONDENCE

N NEPLY REFER TG
FILE M.

MEMORANDUNM

QATE
DATE
DATE

]

TO: BILL TEMPLE. P.E.
CHIEF ENGINEER

FROM: LEI WANG, P.E. LW
TRAFFIC OPERATIONS

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

DATE: SEPTEMEER 21, 2009

We are reguesting your review and approval for the following design factors for traffic
signal mast arm poles according to the Standard Specifications for Structural Supports
for Highweay Signs, Luminaries, and Traffic Signals, Fifth Edition 2008, published by the
American Association of State Highway and Transportation Officials,

s Basic Wind Speed —130 mph

According to the wind map in the design specifications, the State of Louisiana falls
within various wind zones ranging from 80 mph to 140 mph. The 140 mph zone was
not considered due to its limited gecgraphic coverage area (about 10 miles frem the
coast line). Our preliminary designs have indicated that wind speed itzalf has a
minimal impact on the mast am size, Therefore, to simplify the design process, we
are recommending to use a 130 mph wind speed fo calcuiate the static load for the
entire state of Louisiana.

= Wind Importance Factor |, = 1.00

50 years is the recommandad minimal design life for traffic signals according to the
mianual.

i et

RECOMMENGED APPROWAL

RECTMUENIED FOR AFRIOVAL  DRTE

AN EQ AL DPPCATUNITY EMPLOYER _—
A DRLG FAES WOREPLACE Lot - F%f& .[E -0
A (e} fﬂmlﬂ T
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Figure 47. City of Baton Rouge #2

September 21, 2009
Page 20of 4

« Fatigue Category - Il
We recommend category |l for all mast arm designs unless specified by the design

engineer for the project due te unusual circumstances, such as excessive long arms,
load, etc.

« Galloping Fatigue — No
No galloping fatigue will be considered in the design. Instead, the specifications

allow the owner to instail an approved vibration mitigation device if a galloping
problem appears.

» Natural Wind Gust Fatigue - Yes

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

e Truck Induced Gust Fatigue — No

The specifications allow the owner 1o exclude truck induced gus! fatigue in the

design of overhead cantilevered trafiic signal support structures.

I have attached a cost estimate under differant design factors for your reference. If you
have any questions, please contact this office.

Ce
E¢ Courville — section 45

Peter Allain - section 53
Kurt Brauner — saction 25
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September 21, 2009

Page 3of 4
130 mph wind zone
: Union Metal (no Pelco (cat 1a and
Valmont truck) 2a)
importance
Am length  factor Galloping factor | weight in Ibs\par cost in dollar cosl in dollars
NO %
_GALLOPING 5438
B 1410 5685 3752
2000 5332 4410
GALLC 2500 6186 5318
GatLopl 2230 6602 5250
2290 6867
3100 7785 6222
, 3760 7976 8192
i 3330 8766 8170
3590 8766
5350 9657 11192 137%
6450 194% 11388 14378 176%

Note:

The cost estimates are based on the manufacture's preliminary design calculations and should not be compared due to
different design details. This is only meant to compare the design impact for various design factors.
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Figure 49. City of Baton Rouge #4
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Figure 50. City of Baton Rouge #5
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Figure 51. City of Baton Rouge #6
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Figure 52. City of Baton Rouge #7
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BOLTS {SZE PER CHART) e 1/4"-20HC 55
EACH W/ (1) FLAT WASHER - [ Mz T2 MIEHIE SEREV
1] T
< 47w B 170" HAHDHOLE GROUNDING PROVISION HLT
SEE WELD DETAL: ~] Es[p:sguu;sr au U & EARS NOTEHED FETAINER CO4TT4 WELDED
D HOTCH T0 HANDHOLE FRAME WITH
G i A a B "‘gfﬁg‘n ::E"lg 0 CLEAR BOCT 1/2°-13HC 55, 51 WT & A |
347 G 55 HEX BOLT
H j: <2 /8" THiC FOMED SECTION A ERONT VIEW
H CLAWP EARS (2) RED'D
i A L1 FER CLAMP [A38) o o
L R FIELD DRILL 1 3/8° D4 HOLE
OVER 83" HOLE 1N POLE — N BOLE, LMC TO FURNEH 17
Z '\[G THK GUSSETS
{DEBURR: HOLE) & \ ‘ T e s 1R
SINGLE WAST ARM CONNECTION DETAIL BN e 3
1A
LUMINARE ARM CONMECTION DETAIL
s -
1y & e
/4
316 3GA
—/—[s) 17 Dl VENT HOLES 1N DHOLE COVER L]
BT AT & AL a8 38" (WA UMFORM THICKNESS . 2
BACK-LIP PLATE FLUTED L 12" um
DUTSIDE & WSDE 1 11 GA COVER WITH
v -20HC 5.5,
il . PO Bt s o
() HEX HD CONNECTIEN - ELANGE WEID DETAL
BOUTS {S2E PER CHART) -+ |=—PPL
EACH W/ (1) FLAT WASHER r_v_<.
G
= = 4 % 6 177 HINDHOLE B
I L N | SEE WELD OETML=, g 5 BETWEEN NAST ARMS B
H {SEE DETAIL) SECTION B-8 ERONT VIEW
il o
1l i .
M UPPER 4" X 6 1/2” HANDHOLE FRAME DETAL
i l h B 2122014 (OPPOSITE MST ARM)
n
52 /2" WEING HOLE W —] —f—T T —| g -]
ROLE PLATE CENTERED I £ SITE: LA | neoy / sop = Hn-a7E2SL = DESCRIPTION | m 1
WER 93 {E'gﬁﬁ'i":a“é | D D 6] THK GUSSETS PROJCT MAME: ST. LOUTS i 5T. FERDINAND STREETS - IMPROVEMENTS
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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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TIRAFFIC SIGNAL WORK
GENERAL
THE TRAFFIC SIGNAL WORK. EQUIMENT. AND MATERIALS NOIGATED WITHI THESE NOTES UNLESS SPECIFED
E= PERFORMED E\ CONTRACTER 1N ADDITION AND ACCORDING TO THE WORK RECUIREVENTS

ITHR T E COMTRACT DOCUNENTS

THE FOLLOWING NOTES ARE TYPIGAL FOR THE REMOVAL AND INSTALLATION OF TRAFFIG SIGNAL EQUIPVENT WORK FOR
THE CIT YIPARISH OF E/AST BATCON ROUGE DEPARTMENT OF PUBLI WORKS.

mey Contacts THE CONTRACTOR SHALL FURNISH THE CIT Y-PARISH WITH TWOLOCAL TELEPHDNE NUMBERS FOR
EVERGENCY USE IN CONTAGTING THE IMSA LEVEL TWO (2) EVPLOYEES (SEE NOTE 1) OF THE CONTRACTOR REGARD NG
INCIDENTS NVOLVING THE GONTRACTOR'S CONSTRUGTION THE CONTRACTOR SHALL RESPCND TO ANY EMERGENCY
CALL IN ACCORDANCE WITH THE SCHEDULE DETALED BELOW. SHOULD THE CITY-PAREH OR LADOTD BE REQUIRED TO
TAKE OVER THIS DUTY DUE TG DELAYED RESPONSE. THE CONTRACTOR SHIALL EE BILLED FOR ALL CITYPARISH OR

1N DONG S0, THE. SHALL MANTAIN AN ADEQUATE SUPPLY OF COMPONENT
PARTS FOR THE SPECIFC TYPE OF TRAFFIC SIGNALS BEING MANTAINED DURING CONSTRUCTION. THE CITY-PARISH
TRAFFIC ENGNEERNG DIVISON WLL NOT FURNSH MATERIALS (EXGEPT AT THE DISCRETION OF THE CHEF TRAFFIC
OR USE O THE CO TRAFFE SIGUALS.

PRGRTYITEN FRENGE
NO SIGH AL NDEATICH BAWAPM MON. THRU FRI TWO HOURS
MO SIGNAL HDICATICN PG AND WEEKEN 06 FOUR () HOURS:
STNAL HUNGUP, CONFLET  BAW-6FM MON. THRU FR. ot (1 HouR

SONAL HUNG UP, CONFLITT  EP.6AW AND WEEKEN 06 WO HoURS
SBINAL KHOOKDOWA SAWOR MCH THRU FRI o (1 roR

SGNAL KNOCKDOWN PG AND WEEKEN 06 WO HoURS

low amd Safety. [HE CONTRICTOR SHALL MANTAN TRACEIC FLOW CURIG CONSTRUCTON AND SHALL
COMPLY WITH AL (D REGULATIONS ¥, 50AS TOINSURE SAFETYOF
TE WORAMEN AHD T2 TRAVEL NG PUELIC BURING CoNTROETAN

floe Superstslon. THE COMTRACTCR SHALL PROVIDE PCLIGE BUSETVIBON (223103871 CF TRATIC ATANY TRE THE
by OPERATION SUPERVISION SH
T TS B NATALLED AN WADE CPEAMTIONAL 1A CONDACE Tt THE FLANGAND EFEQIF EARONS

teetion, THE CONTRACTOR SHALL PROTECT ALL EXISTING SIDEWALKS, CURS, AND DRNVEVULYS FROM
AR, DORG HTALLATION OF SENAL EGUIPVENT AT NO DIRECT PAY. THE CCNTRACTOR SHALL REFLACE AT NO

DR, R OTHER

DAMAGED DURING THE C: OF DAMAGED CURSS, SIDEWAI O DAVEWATS S

BE N ACSOAOAICE WIT A THE STANOARD SFECE AT VS OF THE ASENGY O OWNER HAV NG RSO IR TIGH AND TO THE

NCY'S OR OWNE RS SATSFACTION
Unumes

Unberpresad mnd Oremien N ARD TYPE OF EXISTINGUTILTIES SHOWN ON THE PLANS ARE NOT

" hete e EEFORE PERFORING ANY EICAVAT V8 TH

ites. ™
EED TO BE ACC IR Al

A TR IR T s SRR CR TS TRy e EAALT (BakrIh, DerH R HAGIT OF AL

UNDERGROUND CR OVEREAD UTILIT [E5 INT HE CONSTRUCT ON ZONE

“LOUSINAONE CALL BOTTIE)... TELEPHONE 1O B11 OF 1-3072-3020
CITY.PARISH DFV TRAFFIC ENGINEER BIG DIVEICH . TELE PHONE MO (125) 303
GITY.PARISH DV SAN TARY SEWER DIVSICH TELEPHONE 10, (25 360 4856
CITY.PARISH DV CRAINAGE ... ... ... TELEPHONE 1O 025 30368
o MTEWE oT TELEPHONE N0 (225) 3853187

= TELEPHONE 1O, 225) 322- R0
T UANTINNCE LT TELEPHONE 101 (125) 3804880
LOLISHAU DEPARTENT OF TRANSPORTAT AND OEELCPMENT

TELE PHONE 1O 229) 935010

THE CITEPARISH AND LADOT D ARE NOTLOUSIANA ONE CALL” MEMBERS AND MUST BE CONTACTED NOEFENDENTLY FOR
UTILITY LOGAT ICNS OTHER APPROPRATE INDNVIDUAL UTILITY COMPANIES MAY ALSO NEED TO 8 GONTAG
SUAL o T CONTRASTCHS RESPONSIBLITY 10 B0 S0 NOTICE SWALL G vEN D SIALL INGL UGS A SHECIFC
LOGATION REGEST F O EXCAVATICH O DEWCLITICN WORK To G FERFCRMED AT LEAST FORTIEIGHT 41)HOURS, BUT
UNDRED (100 HOURS, RN WEBRDoE AN HOLDATS,

AL BE SOLELT LABLE FO ANY DAMAGES CAUSED BY FANUAE TO COMALY Wit
THESE NOTRUGTIONS. THE. CONTRAGTOR. SHALL BE HESPOUSIELE FOR MAKNG. INDEFENDENT. INVESTGATIONS
INCLUDNG SUBSURF ACE NVEST GATIONS, ASNECESSARY (AT NO DIREGT PAY).

IRAFFIC SIGNAL EQUIPMENT REMOVAL
GENERAL

e, Enen CITY-PARISH TRAFFIC_ SIGNAL EQUIPMENT AND CONTRCL DEVICES AS DESIGNATED BY THf
=mNs e s DR TED B THE FROGCT ENGHEER SHAL BE DELIVERED £ THE GOHTRACTOR 10 THe GITY PARISH

ENGINEERING DIVSICN, 329 CHPPEWA ST_ BATON ROUGE LA STATE TRAFFIC SIGNAL EQUPMENT A\D CONTROL
DEVICES SHALL BEDELNERED 10, LASOTD TAAE B SERACES SE STIoN. 7ol TOM DRVE, BATON ROUSE LA DISSGAAL OF
PNON SALYAGE ABLE [TEMS SHALL BE AS DIRECT D 8 THE PROJECT ENGINEER.

Foumdatiom. TIE CONTRACTOR SHALL DEPOSE OF EXSTNG TRAFFIC SCNAL CONTRCLLER AND POLE BASE
FOUNDATION AS DIRECTED 8Y THE PROECT ENGIN E FCUNDATION SHALL BE REMOVED TO A MINMUM
DEPTE OF A BEUOWR HAL CROUND ELEVATISN AND BACKFILLED TS UITABLE VATERIAL

Detector loops. THE CONTRACTOR SHALL CONTAGT CITY-PARISH TRAFFIC ENGNEER AT 385.3305. A MNIMUM FOURTY-
EBHT (45) HOURS ECLUOING WEBCENDS b HCLIGAYS, PRI 10 Tt DESTRUCTIGN OF EHSTNG TRAFFC SINAL

TRAFFIC SIGNAL SYSTEM CONSTRUCTION
GENERAL

Existing. NEW EQUIFVENT FURNISHED INCLUDING BUT NOT LIMTED TO FOLES MAST ARMS, SIGNAL HEADS,

B 305, RASED FOUNCAT NS £70. SHAL WATEH, HOLUBIG COLGR. OR BE AESTRETIEALLT EBUA 75,

AT WHEH EXSTS IN THE AREA AND 15 SCHEGULED TO REMAN, UNLESS STATED GTHERWSE N THE PLANS ANDOR
¥

Urcidontal Roms. THE CONTRACTOR SHALL FURNBHAND INSTALL ALL NGIDENTAL TEWS ICLUON
TOKUTS BOLTS, NEULATORS, FASTENNGS, TEUPLRA FIC CONTROL DEVICES E
PROPER CON; TION O (ol SRCIELT BUT NOT SFELIFCALLy Gl LED FCRt A5 DIRECTED B TiE
PROEC ENGNELR, A7 N0 DRECT DAY AL MEIDENTAL NETALLIS HARGWASAHE SUALL BE HOT-ORPED GALVAN 2E0 T EEL
STANLESS STEEL

LMITED

Excavation Caution. ANY EXCAVATON PERFGRMED BY THE CONTRACTOR IN PROMIMITY TO EXSTING TRAFFIC SIGNAL
POLES OR DOWN GUYS MJST BE DOWE WITHOUT UNDERMINING THER STABILTY. ALL RESTORATION WORK TO PRE-
EXSTING CONDITICNS SHALL BE PERFORMED AT THE CONTRACTORS EXPENSE AND 1O THE SATISFACTON OF THE
AGENCY HAYING JURISDICTON,

Flol Lesntions. THE LOCATIONS OF POLES. SIONALS. LODP CETECTORS. SYSTEM SENSORS, CONTROLLERS, AND
AUNCTION BCKES AS SHOWN ONPLANS ARE APPROXWATE. THE EXACT LOGATIONS SHALL &€ DETERMINED Il THE FELD.
E COATRACTON ST, ML ADAJETHENTS 1 LOAT IS TS ON A T S EXIST 16 FELD CONOTINS.

SIGNAL POLE & FOUNDATION

Losatien, THE PROPOSED LOCATION OF EACH SIGNAL POLE FOUNDATION SHALL BE #PPROVED &Y T

ENGINEER FRIOR TO INSTALLATIO R SHALL INSTALL THE FOUNDATION AS SOON AS PCBSIBLE AFTER
ATPROVA AN GHALL NEs? ORER FLES ITIL FOUNDATION IS TALLATION 1 COUPLETED. EGNTRACTCR SHALL NIy
TRAFFIC ENGINEERING IMVEDIATELY F CONFLICTS ARE FOUND AT THE APPROVEDLOGATION

action, POLE INSTALLATIONS SHAL BE INSPECTED AT SEVERAL STAGES INCLUDING BUT NOT. LIMTED 70
B Amoi EACAATIAL BOLT REOAR D CoNBUT INSTALLATIONS, POLE SET FOR PROPER RAIE LUMNARE
INSTALLATIOHS, WeRNG GRONING AND BOMHIG, CONTRAGTOR. SHALL COORDNATE WORK T PROJECT ENGINGER
FOR APPROUAL OF INGTALLATION. INSPECTICN OF A1V WORK TEM SHAL NOT RELEVE THE CONTRACTOR GF Ay
CBLIGATICN TOPROPERLY FULFILLTHE CONTRACT REQUIREMENTS,

CONDUCTORSICABLES

Installation Methods. CCHDUCTORS AND CAELES FROM SIGNAL HEADS AND DETECTORS SHALL BE RUN IN
UNDERGROUND GONDUIT. ON POLES OR ON MESSENGER GABLE. AND SHALL FOLLOWY THE MOST DIREGT ROUTE To THE

Cotra!l Cable, TRAFEIC CONTROL CABLE SHALL BE CONTNUOUS (N0 GPLICES) FEOM CONTROLLER, CABINET T
TRF STRRTION ‘BONES MG FROM GONTRCLIER GABNET TO SERVOE NECT BOX ON STRAN POLE
ISSTALLATIONS. 'S GHAL CABLE SHALL BE CONT NUOUS THOM CONTROLLER CABINCT 10 DAY AR

INSTALLATIONS, SIGNAL GABLE SHALL BE CONTINUOUS FROM CONTROLLER GABNET TO SIGNAL HEAD ON MAST ARM
WHEN TERMMNAL BLOCK IS USED, SIGNAL CABLE SHALL BE CONTINUCUS FROM CONTROLLER CABNET THROUGH
TERMNAL BLOCK/HANDHOLE AT POLE BASE TO DISPLAY.

Fibor Optic Cable. FIEER OPTIC CABLE SHALL BE NSTALLED IN ACCORDANCE WiITH THE LATEST INSTTUTE GF
ELECTRICAL AND ELEGTRONICS ENGNEERS §TANDARDS ASSOCIATION (EEE 5A) REGUIREMENTS

PROJECT NO,

conpuIT

Conduit_Installation. UNDERGROUND CONILTS SHALL B POLYETHYLENE
ORI ) BOMEDULE ENRITY (80) SHD GUALL BE MSTALLED AT & MINAM GEFTH OF
THIRTY Six (36) INCHES BELOW NEW OR EXISTING GRADE

Method. CONCUIT INSTALLED WITHN DRIF LINE OF TREES OR UNDER EXISTING PAVED
wvewavs (AT AR HOY BOEDLED T O RECCUSTIUCTED A6 PARY OF THE PROKCT,

LLED BY BORING M THAT HAVE BEEN REVIEWED AND APPROVED BY THE
BT ENGNEER MMM DERTH 1S THRTASIX 39y NCHES oL GHADE, MNIE LR NBI OR
EXISTING GRADE

Glearing. CONDUITS SHALL BE CLEANED BY COMPRESSED AIR AND A PROPERLY SIZED CONDUIT
FETONOR MANDREL PRIOR TO CABLE INSTALLAT 10N

Conduit Capacity, PRIOR TO CONDUIT INSTALLATION, THE CONTRACTOR SHALL VERIFY THAT NO

AND REPLACE INSTALLED CONDLIT WITH APPRQPRATE SIZED CONELIT IF CONTRAGTOR FALS T0
NOTFY PROECT ENGIN

PAVEMENT MARKINGS

Marking Layout, THE LAYOUT OF NEW PAVEVENT NARKINGS FCR ALL NTERSECTIONS SHALL 66
APPROVED PRICR TO COMME MCEMENT OF THE WOR!

GENERAL NOTES

ENGINEERING DMISION

TRANT ‘CHECRED PROVED
TE0. | G. VANNICE | 0. ROSCHOUST |1 PARTENHEWER]

906-01
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12 /8"

CONDUIT AND GROUND
ROD INSTALLED WITHIN

INSTALLED AND BOTH
ENDS CAPPED.

5/8" x 18" GALVANIZED ANCHOR BOLTS
T4 BE LOCATED AS SHOWN BELOW,

NOTES:

TOP VIEW

1. FORMS MUST BE APFROVED Y THE PROJECT ENGINEER BEFORE POURING
CONCRETE INTO ANY FOUNDATION FORM OR BEFORE COVERING ANY CONDUIT
2. TRAFFIC_SIGNAL ANCHOR BOLTS SHALL PROTRUDE 2° MIN.
AEOUE PHISHED PEDESTAL FOUNDATION. CONDUT AND. GROUND RODS
SHALL PROTRUDE 2" ABOVE FINISHED FOUNDATION.
BACKFILL OVER CONDUT RUNS SHALL BE OF SOIL OR SAND AND SHALL
NOT CONTAIN ROCKS OR CONCRETE.
4. ALL CONDUT TO BE SCHEDULE 80 PV.C.

5. AL 90' ELS TO BE STANDARD RADIUS.

LED PEDESTRIAN COUNTDOWN SIGNALS

R10-30* R10-40*

1

A

—~

PEDESTRUAN
PUSH BUTTON SWITCH

J

. 1

3-1/2" ABOVE PAVEMENT

PEDESTRIAN SIGNAL (CITY)
* LEFT DIRECTIONAL SHOWN RIGHT DIRECTIONAL SIM

CLASS 644000 CONCRETE

CAD WELD #6 ANG BARE COPPER
CONNECTION (

b RS maaw

[™—— 5/8" x 8’ GROUND ROD

SECTION C-C

SIGNAL PEDESTAL FOUNDATION

MAST ARM STANDARD, EXISTING
WOOD POLE, OR PEDESTAL

ATTACH TO METAL POLE WITH TWO (2) 17 STAINLESS
STEEL SELF-TABFING SCREWS

\TTACH TO WOOD POLE WITH 17 STAINLESS
STEEL WOOD SCREWS.

APPROX. SIZE 9% 12"

A VarowaRe sHaLL BE
STAINLESS STEEL.

NOTES:
1. PEDESTRIAN PUSH BUTTONS SHALL BE FURNISHED
AND INSTALLED WITH PEDESTRIAN SIGNALS
AT INTERSECTIONS W VEHCLE ACTUATED
CONTROLLERS, PUSH SUTIONS. s
RS0 BF ReGUIRED AT OTHER NIERSECTIONS,
AND THOSE SO EQUIRED ARE DESIGNATED GN
INTERSECTION LAYOUT SHEETS.
THE GOMRACTDR SH»\LL FURNISH AND INSTALL
AR )—4A, LEFT OR RIGHT (45
APFRDPFIATE) SIGN ABOVE FACH PEDESTI
PUSH BUTTON WITH NO DIRECT PAY.

PEDESTRIAN SIGNALS MAY BE PLACED EITHER
ON TOP GR ON THE SIDE OF PEDESTAL.

CITY_INTERSECTIONS WILL USE "ONE SECTION"
PEDESTRIAN SIGNAL INDICATION.

ILAR

FVC COUPLING TO
PVE CONDUIT

PAVEMENT

POLE AND HARDWARE SHALL BE PL\!ME‘\

47 DIAMETER
ALk OR ™

DOOR_COMPRISES
TWO FACES OF BASE

NATURAL_GROUND

SIDEWALK

s

38" .
0

oNe-

SIGNAL BRACKET SHALL

WA, THREC. VY. OR FOUR- W

PEDESTRIAN DETECTOR PEDESTAL MTERMATVE
SHal

HEIGHT SHALL BE ADJUSTE

FOR PEDESTIAN SIGHAL, INDICATION.

PEDESTRIAN ACTUATED SIGNAL SIGN.

N ]!—W(Dmmm PUSH BUTTON

FOUNBATION SHALL BE LEVEL.
SIGNAL POLE BASE SMALL BE
MOUNTED DIREGTLY ONTO FOUNDATION
WITH NO' SHIMS.

PEDESTAL MOUNTED
SIGNAL INSTALLATION

AND/OR
PEDESTRIAN DETECTOR PEDESTAL

STANDARD HUBS
AND FITTINGS

WIREWAY AND OPENING EQLHVALENT
TO'A'1 1/2* CONDUT AND FITTING

ProEct

s/t S.S. smmNc MAYEFHAL
LES SHALL BE
DRLLED FOR CABLE

SIGNAL CABLE

POLE MOUNTED SIGNAL HEADS

SNOTE; FOR WOOD POLES USE STANDARD

FUBS ND_ FITINGS, FASTENED WTH 3/8"
AND BANDED WITH 3/4”

PSS "R aipe BareRAL

HORIZONTAL ALIGNMENT EACH SIGNAL
HEAD SHALL BE AMED WITHIN A MAXIMUM
OF 3 DEGREES OF BEING PARALLEL TO
THE APPROAGH LANE TO WHIGH T
APPLIES, UNLESS OTHERWISE DIRECTED
BY THE PROJECT ENGINEER.

TWO-WAY, THREE—WAY SIGNAL HEADS AND
GEDESTRAN HEADS SHALL BE' SMILARLY MOUNTED

2
GR_SHALL CONFORM

ANUAL ON UNIFORM TRAFFIC DEVICES,
CURRENT EDITION,

FEBRUARY 27, 2008

STANDARD, PLAN NO. DATED
906-01

SHEEL 0.
ressussy 36, 2008| "2 OF 6

PEDESTAL POLE
DETAILS

ENGINEERING DVISION

I DEPARTMENT OF PUBUC WORKS

T CIY GF BAION ROUGE & PARSH OF EAST BATON RoucE

CESIONED mm:- APEROVED
I G. VANNICE | b._woseuausT |1, PARTEreEnex |
9

06-01

*6S 9.ngI
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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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COVER

CONCRETE BOX

3/8"-16NC
EX BOLT
I W/ WASHER

ELECTRICAL JUNCTION BOX
H-10 RATED

SAND & EPOXY
COMPOSITION BOX

CLASS BA4000 CONCRETE
COLLAR ARQUND BOX

EXPANSION JOINT
MATERIAL

COVER

JUNCTION BOX
WAL

JUNCTION BOX
COLLAR DETAIL

TYPE DIMENSION (IN] _(APPROX. TYPICA
80X E H APPLICATION
E /| 2 2 15172 ] 1 T1-3/4" |21 T LOOP DETEGTORS RUNS & STREET LGHTIG
F 7 217 a1/ 1 T5-1/7" 26— T BoReD conoun
3 " " [37-5/8"| 36" T8 [22-1/47 (33 1 [USED 7o CONSOLIDATE. WULTIPLE CONDUIT/CONDUCTORS. RUNS
H 37=5/87| 2@ 22-1/47|33= 1 'CONSOLIDATE MULTIPLE CONDUTS AT Co)

+ JUNCTION BOX CAN BE MADI
NOTE:

E_OF
RETE, COMPOSITION OF SAND
E SHALL BE

AND EPOXY. HARDWARI
STAINLESS STEEL OR BRASS.

LOGO SHALL BE TRAFFIC SIGNAL

OR STREET LIGHT DEPENDING ON USAGE.

Tor

CONDUIT WITH BUSHINGS j 1 /4'——1 CIDSEMK

o]

EXISTING
EARTH

vosst s JUNCTION BOX SECTION

NOTE:
TOF OF BOX TO EXTEND 174 ABOVE EXISTNG
SIDEWALK_ WITH NEW SIDEWALK SLOPED UP TO
TOP OF BOX.

DESIGN DETAILS. JUNCTION BOXES AND LIDS SHALL BE HEAVY DUTY DESIGN AND
SHALL CONFORM TO SPECIFICATIONS. BOXES AND LIDS DESIGN/TEST LOAD SHALL
B _15000/2500 LBS. JUNCTION BOXES AND LIDS SHALL BE CONSTRUGTED OF

PREGAST POLYMER CONCRETE: BOX ASSEMBLIES SHALL BE NESTABLE, A TWELVE

(12) INCH WIDE BY SIX (6) INCH THICK CONCRETE PAD SHALL BE CONSTRUCTED
AROUND THE PERIMETER OF ALL JUNCTION BOXES PER CITY=PARISH STANDARD

PLANS AND SPECIFICATIONS. THE MAXIMUM DISTANCE BETWEEN JUNGTION BOXES

FOR TRAFFIC CONTROL CABLE SHALL BE FIVE HUNDRED (S00) FEET.

2. LOCATICN. THE PROJECT ENGINEER PRIOR TO INSTALLATION SHALL APPROVE

THE LOCATION OF EACH JUNCTION BOX. JUNCTION BOXES SHALL BE LOCATED

A MINIMUM OF THREE (3) FEET BEHIND THE CURB OR A MINIMUM CLEARANCE

OF TEN (10) FEET FROM THE EDGE OF THE TRAVEL LANE, WHCHEVER 'S

Greaten,

AL CONDUIT SHALL BE SEALED AT POLES, JUNCTION BOXES AND CONTROL CABINET
USING "DUC—SEAL".

EXISTNG
CONCRETE

I

o A PARTENENER

FEBRUARY 27, 2008

906-01

Feesuury 26, 2008

STANDARD PLAN NO. I DATED lsn[n [T
50r 6

JUNCTION BOX
D

ETAILS

DEPARTMENT
CITY OF BATON ROUGE & PARISH

DESIGNED
TED.

G__VANNICE

ENGINEERING DNVISION

ENT OF PUBLIC WORKS
OF EAST BATON ROUGE

*79 91ngi|

LT# 93noy uojeq jo Ay
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, O APPROVED EQUAL DETAL B
s 1e13 e
' - STANDARD PN MO, T PMETS
BOLTS MAY BE USED: e
R Trmones con 906-01 L. LN
L BEETAL TERMPTON LLUMINATED
WIRING NGT SHOWN ILLUMINA
R APPROVED EQUAL
3 STREET NAME SIGN
A ot veica wounnG conrieuRaTion (OTHERS waY BE POSSIBLE) DETAILS
3 ELECTRICAL CONNECTIONS HIDDEN FOR CLARITY
5 DECEMBER 2. 2008
H ENGINEERING DIVISION
g —f— - DEI F PUBLIC WORKS
Fl I : CITY OF BATON ROUGE & PARISH OF EAST BATON ROUGE
g = [ oo [ Omun [ chek | fePeowd
§ b i 160, | G VANNICE | O ROSENGUST |1 PARTENHEMER

DETAIL A

= 1" BORDER ON ALL SIDES

MINIMUM_LENGTH 30° (IN 6"

UP TO 120" MAXIMUM LENGTH

LAYOUT FOR 18"

% — VISIBLE AREA ONLY. DOES NOT INCLUDE SIGN ASSEMBLY.

OVERHEAD STREET NAME SIGN

NTS.

BRAC
= LE MOUNT
OR APPROVED EQUAL

PELCO U-BOLTS
(ANY 5/16-18
BOLTS MAY BE USED)

” + B f/a &7
i‘ @ W ¥
I+ NE 4 '
R 28000[] - ¥
7 & 4 .
i NT I I 'y
1 1 SPAGE TOR 5
1* MiN—s CORRECTLY
LENGTH NECESSARY FOR SERES D" COPY: SEE SPACED
B & 6 3/4" LETTERS FOR STREET NAME nore [ SERIES
4" LETTERS FOR SUPPLEMENTARY LETTERS . 1 LI S B R,

_wa:cr O -SHEET

2
1.SPACING BETWEEN THE PRIMARY LEGEND AND THE
BLOCK NUMBER AREA SHALL BE 1/2 THE WIDTH OF
THE TYFICAL UPPER CASE LETTER(S) USED IN THE
PRIMARY LEGEND.
2.FOR STREET NAVE SIGN: COLOR — WHITE LETTERS
ON BLUE BACKGROUND WITH WHITE BORDER.

3.REFLECTVITY— TYPE Vil SHEETING

CITY SPECIFICATIONS

4 SINGLE NAME SIGNS SHALL HAVE A MINMUM VISIBLE
HEIGHT 0 5 SHALL HA)
MINIMUM VISIBLE_ HEIGHT OF 26.5".
HALL BE WANUFACTURED 1O ACCOMMODATE THESE
VISIBLE AREAS.

JUNCTION
BOX COVER

/ PHOTOCELL

Quick
DISCONNECT/
PHOTOCELL
(LOCATED INSIDE
JUNCTION B0X)

I

906-01

*€9 .1ngi|

81# A3noy uojeq Jo A1
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VIDEO DETECTION
CAMERA

2
&
©
z E 2
s 2 =
g " =
& I E
13
L rasen
PAVEMENT
ROADWAY CREST MARKINGS

CURBED — MIN. 2' BEHIND CURS,
10" DESIREABLE.

FROM OUTSIDE

UNCURBED — MIN. 2' BEHIND. SHOULDER
OR 10"
RAVEL

GROUT

F
L LANE, WHICHEVER 1S GREATER.

SINGLE ARM SHOWN (DOUBLE ARM SIMILAR)

BETWEEN POLE-
BASE AND FOUNDATION

R

+ PROPER CLEARMNCES BETWEEN UTILITIES AND MAST ARM IN ACCORDANCE WITH THE
NATIONAL ELECTRICAL SAFETY CAODE.

GENERAL  NOTES
MATERIAL SHALL CONFORM 1O THE_ FOLLOWNG:
SHAFT #870-50

2] (50,000 FSI MIN. YIELD)
) BASE PLATE - VN,
C) ANCHOR BOLTS T i
5) ANCHOR NU - 307 FINISH PATTERN
E) ALL OTHER BOLTS - A325 OR A307
2. FNISH

8 ENTIRE ASSEMBLY SHALL BE GALVANIZED PER ASTM A123.
THREADED FASTENERS SHALL BE GALVANIZED PER ASTM A153.

3. COUPLNGS LOCATED IN THE ARMS FOR WIRE ENTRANCE SHALL HAVE
CONDUIT THREADS WITH REMOVABLE GALYANIZED STEEL PIPE PLUGS.

4. SHAFT AND ARM SHALL BE STAMPED TO IDENTIFY “FIT" SIDE
5. ARMS OVER 40°-0" WILL BE MADE FROM TWO SECTIONS.
6. STRUCTURES ARE DESIGNED TO AASHTO SPECIFICATIONS (110 MPH WIND)

7. STENCIL MATCHING SERIL NUMBERS ON POLE SHAFTS AND WAST ARMS AND
LUMINAIRE ARMS IN LOCATIONS PROVIDED BY TRAFIIC ENGINEERING DVISION,
LEGIBLE AFTER GALVANIZING.

B. SERAL NUMBER ASSIGNED BY CITY~PARISH AND INSTALLED BY MANUFACTURER.
9. POLE SHAFT SIZED BY MANUFACTURER.

NOTE:
1. MUTGD. SGHS, SKNALS, PRVEMENT WATKINGS AD TEPORNTY TRAFFIC CONTROL DEMOES SHALL
ON UNIFORM_TRAFFIC CONTROL DEVICES (MUTCD) LATEST ADOPTED EDITION
R AL SURSEGURNT REVSONS TERETD
2. HORIZONTAL ALIGNVENT. EACH SIGNAL HEAD SHALL BE AMED WITHIN A MAXIMUM OF 3 DECREES
PARALLEL TO THE APPROACH LANE TO WHICH T APPLIES, UNLESS OTHERWISE DIRECTED

s R e LS
;; 3. WORKING LOAD CAPACITY. METAL STRAIN POLES SHALL HAVE A MINIMUM WORKING LOAD CAPACITY
2 OF 4,000 FOUNDS ARPLIED ONE (1) FOOT BELOW TOP OF POLE, UNLESS OTHERWISE SPECIFIED.
4. SIGNAL HEAD ALIGNMENT FOR MULTI THROUGH LANES SHALL BE CENTERED OVER EACH TRAVEL LANE.
5. SIGNAL HEAD ALIGNMENT FOR EXCLUSIVE LEFT TURN LANES SHALL BE 2.5' TO THE LEFT OF CENTER.
6. S\GNFI. HEAD ALIGNMENT FOR SINGLE THROUGH LANES SHALL BE SPACED A MIN. OF 8" AS APPROVED
e PROUECT. ENGINEER.
7. SWGNN. NEAD ALIGNMENI FOR D(CLUSIVE R\GN{ TURN WES SHALI. BE 1 5' TO THE RIGHT OF CENTER.
8. IF THE LA LOW THE SIGNAL HEAL LANE, THEN SIGNAL HEADS
£ o"5Bsmoven T SERE 48 A RN EUEE FoR Tt CONTRAATON” OF THE CAE N
ACGOROANCE WITH THE WUTG
A
TCP OF FOUNDATION ELEVATION SHALL BE SET
TO 47 ABOVE HIGHEST ROADWAY ELEVATION.
CEMBER 3, 2008
' I 4"+ 2" moTTOM DFOFFQLE
SN PN 0. | pen S .
FOUNDATION 30803 orceBih S 200 | STEGE
PROVIDE 1/2° DRAIN HOLE IN GROUT
SRR MAST ARM
TYPICAL LAYOUT
REFER T0 906-04, SHEETS 1, 2 AND 3 FOR FOUNDATION DETALS
ENGNEERING DVSION
= I OF PUBLIC WORKS
= T i oF sxton rouce & PRt G T SATON RouoE
DESIGNED APPROVED.
T 5 FOSENGURT [ Ao V]

*$9 .1ngI|

61# 93noY uojeq Jo A1
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ITEM NO.

DESCRIPTION
Signal Mounting Arm Top — 6 1/2°

Signol Mounting Arm Tap — 14"
Used On 3M Signal

Signal Mounting Arm Bottom = B 1/2°

Signol Mounting Arm Bottom — 14"
Used On 3M Signal

Auminum Tube = 60 Long
Cable Assembly

CM-42 Main Mtg. Assembly
Less Cobles & fube

Cable Locking Plate
Tube Lock Down Bar

SM—42 Main Mg, Assembly
Less Tube

Mast Arm Mount Assembly Complete
Mast Arm Assembly Complete
Auminum Tuse — 487 Long

Aurminum Tube — 30° Long

MAST  ARM
SIGNAL  MOUNT
ASSEMBLY

NTS.

‘ LOOSEN SCREWS (4)
70 ROTATE TUBE
ABOUT VERTICAL
| AXIS ALSO TO
RASE
TUBE

™ aupn ruse
17/8" 00,

6 1/2"

SIGN BLADE §-3/4"

P
—~
MSERES

THE MAST-O—SIGN MOUNT
USES THE SAME MAIN MOUNT
WITH 2 SIGN BLADES AND A

BIGGER OR SMALLER

PART NO. WOM 24-24" (61om) TUBE
CM 30-30" (76cm) TUBE
OR APPROVED EQUAL

MAST  ARM
SIGNAL  MOUNT
ASSEMBLY

NTS.

PROJECT HO. SHEET

OMIT CABLE LOCKING PLATE,
SCREW & LOCKWASHER
WHEN USING “BAND—IT"
STRAP MOUNTING

LOOSEN SCREW(S)
TO ADJUST TO VERTICAL

SINGLE
APPROX. 30° EACH STAINLESS STEEL
SIDE OF VERTICAL. CABLE.

FEBRUARY 27, 2008

STANDARD, PLAN NO, DATED SHEET NO.
906-02 Feerussy 26, 2008 | "2 0F 2

SIGN AND SIGNAL
MOUNT DETAILS

ENGINEERING DMISION

PUBLIC_WORKS

D OF
CITY_OF EATON ROUGE & PARISH OF EAST BATON ROUGE
=0 APeROVED

B

DESCRPTON.
EVSOS

T1£0. | G. VANNICE

906-02

0T# 93noy uojyeq jo 51D *9 N3y
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- ED 4 S 4 SHH 4 C 4+ 1 FOOT

POLE HEIGHT (P

o

SPAN LENGTH

UPPER AND LOWER SPAN WRE ATTACHUENTS TO
SHALL BE OF TWO OR FOUR FIECE
BAD DESIGHED FOR A 4000 I, ALOWGLE LoD,
'S FITTING FOR ADAPTER AND SHEAVE WHEEL TO
STTACH SPAN WAE SHALL BE PROVOED W BAND

UPPER SPAN WIRE
(3/8 STRAND)

10 M SMALL BE 5% OF THE SPAN LENGTH

MINMUM ALLOWABLE SPAN WRE SAG

EMERGENGY VEHOLE
DETECTOR 7

PROJECT NO. SHEET

NOTE:

LUMIMARE REMOVABLE POLE CAP- CABLE SMALL ENTER FOLE

BOSS PROVIDED WTH
NECESSARY REDUCERS.

SEPARATE POLE BAND MAY
BE REQURED 10 ATTACH
PERPEIDGILAR SPAN TO
PaLe

LOVER SPAN WIRE
(3/8" STRAND)

NOTE;
NSULATOR SHALL BE NSTALLED O FAR B0 OF

Eaneen Lo naarewss msuuwﬁ kY B RECURED
A0 WLL REPLACE SPAN FROM POLE TO NSILATOR, A0
NSULATOR W LW MAATORS 48

GBLE SHALL B LASHED T0 T SULATOR AT 1 NTERVALS
WATH KON CONDUCTIVE LASHING MATERIAL (HEAVY DUTY

T WRAP. BLACK, WIDTH MI. 172, SELF LOCKING, ULTRA
VOLET AND WEATIER RESSTANT. EXGESS WOAP MATERAL
SHALL BE TRIMMED. AND GUY HARDWARE
SIALL BE USED Wi FIBEROLASS NSULAT

GROUT BETWEEN POLE BASE & FOUNDATION

()

— S — E—_—
BY PROVECT ENGNEER ] \
MULTI=LANE DESIGN E
;
F z|—]| =
SIGHNAL HEAD ALIGNMENT + SGNAL HEADS WAY REGURE LOLVERED z S SIGNAL HEADS
TR ACEL T LETEO SRS 2 2 | —
ANES WHERE THE SIGNAL HEAD SHALL BE INSTALLED ® 8
2.5 FEET TO CENTER. IF W

wmuwzuuus Ton sl
HEIGHT AND

STREET NAME SIGN

VI

4" * 2" BOTTOM OF POLE
BASE 10 TOF OF
N

YR

OVERHEAD = ADJUSTABLE

SIGN  HANGER
(DOUBLE  SPAN)

NTS.

E 1O B PLUMB WHEN INSTALLATION S COMPLETE
(RAKING OF POLES IS REQD, BEFORE STRAN IS APPLIED).

PROVIOE 1/2° DRAN HOLE IN GROUT

CVERHEAD  ADUUSTABLE
SIGNAL 'HANGER
(DOUBLE  SPAN)

NTS.

10" Sign Blade

(STEEL POLE INSTALLATION)

oTE:
SPAN WIRE SHALL BE A SEMENS-MARTH
STRAND WTH 5,050 LB,

R
MMM BREAKING STRENGTH,
APPROVED EQUAL.

Extansion Bar

ATIACH SR CABLE T POLE
ARE WORE. TE BOTTOM

|-

/16" Dia. Mig. Bolts
sl f
. o -y

MUTCD. SIGNS, SIGNALS, PAVEMENT MARKINGS AND

TEUPORARY TRAFFIC,_CONTROL DEVICES SHALL CONFORM T0
E MANUAL ON LINIFORM TRAFFIC CONTROL

(MUTCO)(LATEST ADGRTED EDITION) AND ALL sussiqumr

REVISIONS THERETO.

HORIZONTAL ALIGNMENT. EACH SIGNAL HEAD SHALL BE AMED

WITHI A MAMOM OF 3 DECREES OF BEWNG PARALEL T

THE APPROACH LANE TO WHICH IT APPLIES,

CrHERWSE DRECTED B THE PROJELT ENGNEEh.

660600000000

NOTE:

WRAP MATERIAL SHALL BE TRMMED.

ATTACH SIGNAL CABLE TO SPAN
ON BOTH SICES OF LOOP,

HIGHEST ROADWAY ELEVATION 9
t

SEE 906-03, SHEET § FOR
FOUNDATION DETALLS.

TOUR-WAY 0P BRACKET
. SIMILAR BRAGKET

o,

CONFIGURATIONS,

L or DRIP LOOP SHALL BE A
MAXIMUM OF 2 TURNS

HONCONDUCTING OF LOOP.
rialy-A

SPAN WIRE FLASHING BEACON MOUNT
ONE 4—WAY HEAD
ALL HEADS SHALL BE VERTICALLY ALIGNED

DECEMBER 2, 2008

STANDARD PLAN NO. DATED

N S

= ELEVATION DIFFERENCE BETWEEN ROADWAY & GRADE AT POLE
z ?G“ AL 00 MEIGHT + SPAN WIRE ATTACHMENT AND DISGONNECT HANGER SPAN WIRE
- IGHT + SPAN WIRE ATTACHWENT AND DISCONNE AN

~ REQUIRED CLEARANCE 17" OR AS SPECIFIED TYPICAL LAYOUT
POLE HEIGHT

ENGINEERING DIVISION
DEPARTMENT OF PUEL\C WORKS

ITY_OF BATON ROUGE ¢ ghsr GO Fouce

DESIGNED 5 e
T 5 VANEE {5 ResruaueT [T v

906-03

IZ# 98n0y uojedq Jo A1) ‘99 N3y
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DETAIL A

STENCL MANUPACTURER'S NAME
AND POLE HEIGHT
HANDHOLE COVER

PLUG (INSTALLED TO ZLD STEE.I.
LL THREAD DEPTH) FL/UG (\MSIALLED T0 I
| FULL THREAD DEPTH)
) SECTION ¢—C ‘
= ‘
%: b ‘
;II\ |
3/8" HEX BOLT STRAIN BAR . = HALF o ‘
w7 G(ALVAN\ZED STEEI. |
. " FLlG (NSTALLED
6" X 12" HANDHOLE DETAIL FOLL THREAD: GEPTH
(SHIP ASSENBLED 70 POLE) e A \ i

ﬂLuC (INSTALLED TO > i | i

FULL THREAD DEPTH) %1 I ol «
- 4 ‘
[ — 5 I
v ‘

&
4 I
SECTION B-B I
I - |
1=} GROUNDING LUG W / 1/2" |

=i GROUND BOLT (KINALLOY)
DIAMETER TO BE TED TO GROUND ROD ‘
I
¥ |-

— ) ‘
I

EACH BOLT SHALL BE_ SUPPLI

AND (1) PLATE (12746757,

1/2°46"18" BLATE-

7

ANCHOR BOLT DETAIL
NS

HALF COUPLING
/ ChLvieD SreeL

STEEL STRAIN POLE DETAILS

3" HALF COUPLING

W / GALVANIZED STEEL
PLUG (INSTALLED TO.
ULL THREAD DEPTH

Cf

io
357 s coveumos—" | |1
#/ ST ells ‘

1 s o

s o
{many
]

0

4" X B 1/2" HANDHOLE ) A ] ﬂa_ '

REMOVABLE POLE_CAP
4 ) / W/ (2) HEX BOLTS
4‘ AR

_“C

SPAN WIRE CLAMPS
SEE LEGEND AND DETAL

o o

CITY—PARISH DEPARTMENT OF PUBLIC WORKS TRAFFIC CONTROL
STANDARDS FOR STEEL STRAIN POLES AND STEEL CONTROLLER

THESE POLES AND FITINGS SHALL BE HOT DIPPED GALIANZED: THE POLE HEIGHT AND TYPE SHALL BE
AS SPECIFIED ON THE WORK ORDER. ALL POLES SHALL BE DESIGNED FOR A MINIMUM WORKING LOAD OF
4,000 LES. APPLIED 12° FROM THE TOP OF POLE. AN DEFLECTION SHALL SE. 45 FOLLOVE:

26'-07 POLE - 0257 PER 100 (BS. OF LOAD
28'-0" POLE - 030" PER 100 (BS. OF LOAD
30-0" POLE - 038" PER 100 (BS. OF LOAD

THE POLE SHAFT SHALL BE ROUND OR OCTAGONAL IN CROSS SECTION WITH A BASE DWENS\DN oF 11
3/4° AF. TAPERED T0 " AF. AT THE TOP OF THE POLE. THE TOP OF THE POLE SHALL HAVE
REMOVABLE CAST ALUMINUM POLE CAP. 2-3" HALF COUPLINGS AND A 17 HALF COUPLING (WITH PlUES)
SHALL BE PROVIDED 18" FROM THE TOP OF POLE FOR WIRE ENTRANCE.

A REINFORCED HANDHOLE WITH COVER SHALL BE PROVIDED 18" FROM THE BASE WITH INSIDE
DIMENSIONS OF 4" X & 1/2". NO OBSTRUCTIONS SHALL BE IN THE HANDHOLE WHEN THE COVER IS
EMOVED. A GROUNDING UG SHALL BE WELDED T0 THE INSIDE OF THE POLE 90" TO THE LEFT AND
HORIZONTAL FROM THE HANDHOLE. A 1/2* GROUND BOLT SHALL BE INSTALLED IN THE GROUND LUG.

D A 3" HALF COUPLING SHALL BE PROVIDED AT THE BASE OF EACH POLE. THESE COUPLINGS
SHALL BE CENTERED ON A HORIZONTAL LINE 24" FROM THE BASE, WHEN FACING THE COUPLINGS. THE 17
COUBLING SHALL BE NO MORE THAN 38" TO RIGHT OF THE 3 COUELIG. THE 3° COUPLNG SHlL BE
LOCATED 180" FROM THE HANI D CENTERED ON THE POLE FLAT. ALL GOUPLNGS ON THE POLE
SO AL HAVE A CALVANBED STEEL PPE PLUG NSTALLED T0 FULL THREAD.

THE POLE SHALL HAVE A STEEL BASE PLATE WELDED TO THE BASE. THE BASE PLATE SHALL HAVE 2
1/4” HOLES ON A 167 BOLT CIRCLE TO ACCOMMODATE THE ANCHOR BOLTS. THE BASE PLATE SHALL BE A
MINIMUM ©F 16 5/8" SQUARE. THE POLE SHAI.L EE FUFNISHED WITH FOUR 1 3/4"@ ANCHOR BOLTS
WHCH SHLL BE_ PAGRICATED FROM 4183~ L (ELD STRENGTH 15 105,000 PSI), ONE HEX NUT
JAD ONE ACORN TYPE GAP NUT SHALL B2 PROVIDED 7R EAGH AGHOR BOLT. TE NUTS SHALL 5

5/8" ACROSS THE runs

THE ANCHOR BOLTS SHALL BE SHIPPED IN BUNDLES OF FOUR WITH THE HEX NUT ATTACHED. ALL POLE
HARDWARE, INCLUDING LEVELING AND CAP NUTS, SHALL BE SHIPFED ON A PER POLE BASIS.

SPECIFICATIONS:
(2) 1720 A133-87 STUDS T WTERIAL SHALL CONFORM 0 THE FOLLOWING,
EA. W/ (2) A194-2H HEAVY s AS70-GRADE (SOKSI MIN. YIELD)

—| B >
A
[ HANDHOLE (SEE DETAIL)

SPAN WIRE CLAMP DETAIL

NUTS & (20) LOCK WASHERS (B) ANCHOR BOLTS Al93-87
(C) ALL OTHER BOLTS A325 OR A3D7

13/16"% (D) BASE PLATE A6 CRADE-50 KSI MIN.

‘S; n: (E) POLE CAP CAST ALUMINUM

2. FINISH:
138" () ENTIRE ASSEVBLY HOT DIP GALVANZED N
. 38 DANCE WITH ASTM A123,

21/2" (B) THREADED FASTENERS >= §" GALVANIZED PER ASTM A153

(C) THREADED FASTENERS < 1" CADMIUM PLATED

4 PIECE POLE BAND
JOSLYN j6644 OR
EQUIVALAN

oY | ACORN TYPE CAP NUT
SECTION A—-A S ‘ SYAN%ASE_POMBM MO | BATED o | SHEET 0.
iny
3 v\t SEE SHEET 6 OF 22 FOR
L. FOUNDATION DETAILS
STRAIN POLES
NOTES:

UNDERSIDE OF BASE PLATE TO Bi

METAL STRAIN POLES SHALL HAVE A MINMUM WORKING
LOAD GAPACITY OF 4,000 POUNDS APPLIED ONE (1) FOOT
BELOW TOP OF POLE, UNLESS OTHERWISE SPECIFIED.

PAINTED WITH FOLLOWING COLORS:

ENGINEERING DMISIGN

T DEPARTMENT OF PUBLIC WORKS

00 FOLE T GReen [
I

CITY_OF BATON ROUGE & PARISK OF EAST BATON ROUGE

T W DR

oo [ VANE |5 rostwoust | Patovenes
906-03
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East Feliciana Parish

_PRDJEU No. -SH[EI

SOIL AREA DESCRIPTIONS: _-

AREA f: THIS AREA CONSISTS OF RECENT MISSISSIPP| RIVER DEPOSITS AND IS BOUNDED BY THE MISSISPPI RIVER.
BAYOU MANCHAC AND THE FLEISTOL RRACE BLUFFS, RTH EDGE OF TWESE DEFOSITS,
FICHLAND ROAD 19" CENENALLY TIE BOUNDARY FROM MYRTLE AVENCE To SEGEN LANE.

AREA 2 THIS IS AN AREA OF THE PLEISTOCENE TERRACE LOCATED GENERALLY NORTH AND EAST OF HIGHLAND
ROAD. T IS BOUNDED ON THE WEST BY THE WISSISIPFI RIVER BLUFF, ON THE EAST BY THE AMITE RIVER,
AND ON THE NORTH BY THE ICG RAILROAD TRACKS.

AREA 3 THIS IS AN AREA OF THE PLEISTOCENE TERRAGE BOUNDED OM THE saum BY THE ICG RAILROAD 'VRAGG
ON THE WEST BY THE VISSISIPPI RIVER BLUFF, ON THE NORTH BY LLLY BATOU AND U.S. HWY 61 (FROV
IRENE TO ALSEN), AND ON THE NORTH AND EAST BY CWRESS ENVOV AND THE COMITE RIVER.
LMITED DATA IS AVAILABLE IN THE EASTERN PART OF THIS Al

AREA &  THIS AREA IS THE REMAINDER OF TME PARISH TO THE NORTH O AREA 3 BETWEEN THE MISSISSIop! RIVER
THE T AT AVER Oy THE EAGT, 1N D115 AREA. ONLY VER Y LMITLD. GEOTEGHIEAL DATA
2 AVALARE. “EEALL W SAi0S GAN BFTEN- B ENCOUNTERED' M TS REA

DESIGN NOTE:
1. FOUNDATION LORDS, WERE, CALOULATED, It A0cOR 11. T0P OF FOUNDATION SHALL BE ROUND WITH CHANFERED
B TR S B
b TRAFAE SaCe" LOA os kE‘ BAtD on & 10 12. ALL REIFORCING STEEL SHALL BE AST AB1S, GRADE 60.
WD Wi GUST FACTOR OF 1 13, SPUCES IN HOCP TIES SHALL BE ALTERNATED BETWEEN
BROM'S METHOD WAS USED TO CALCULATE THE ULTIMATE QUARTER POINTS.
LATERAL BEARING CAPACITY OF THE SOILS. 4. ANCHOR BOLTS SHALL BE FABRICATED FROM ASTM FIS5:
LL POLE LOCATIONS WHERE THE NATURAL GROUND IS BELOW CRADE 55 STEEL AN HOT DPSES CALUANIZED ' AGCORDANCE
ELEVATION 20, SHOULD. BE NVESTIGATED. NTH QTE SPECIIC WITH ASTM A183.
BORINGS, AS SHOULD SIGNALS FOUNDED IN ROADWAY FILLS. 15. ANCHOR BOLTS SHALL BE MELD IN PLACE WITH A TEMPLATE
ANY SIGNAL TO BE PLACED IN THE FLOCD CAEABLE OF SECURING BOLTS 1N THE PROPER LOCATION,
ENETG OF_ 00 CRELK OR FIVER SHOULD EF IMESTOATED ORIENTATION, ELEVATION AND PLUMB.
WITH SITE SPEGIFIC BORINGS. 16,

ANCHOR BOLT ACCESSORIES SHALL BE 4 FOLLOVS:
5. SOUALS LOGATED I THE FEGONS 0CSIGNED A5 UNTED H
X 01 APTACHED PARISH MAD SHOULD BE INVESTGATED WSIERS RS FASR e
MM SITE SPECIAC BORINGS. HOT DIP GALVANIZING — ASTM A153
CONDUIT SHALL BE SWEWII 80 PVC AND BE INSTALLED ACCORDING TO THE PLANS.
AL CONDUITS"SHALL BE- CENTERED N THE FOLNDATION
51 SPAGG T8 AW THE WS TALLATCR O GROUDING

CONSTRUCTION NOTES:

Sy TR TCIT L
UIT NSTALLED AND SEALED (1N THE SAME D
6. DEPEUDING oN FELD CONDITONS, GROUND KIFAT_‘EREHMAV o OFELITETALED 00 FATS (4 e S
BRLLED. SHAPT FOUNDAT S, PricR To ot GRADE AND BROUGHT TO. THE NEAREST JUNETION EOX.
BRILLNG OFERATIONS THE CONTRACTOR SALL B REQUIED .
STE THE PROPER TEMPORARY GASING 10 BE 19, SERVIGE. CONDNT SHALL BE L, 1 DIAETER.
fitiggvu s 20, ONLY SPARE CONDUITS ARE SHOMN, REFER To EAGH
NS FOR COMPLETE.
7. THE SOL CONDITIONS DIFFER FROM THE SOIL PROFILE CONBUIT REQUREMENT.
W, THE CONTRAGTOR SHALL IMMEDIATELY KOTIFY THE 21, CAD WELD 46 AWG BARE COPPER GROUND WRE ON GROUND
O TR VAT ARCUND PRIKED AL Sty BF AuLoweD CONNECTED TO ALL CONDUIT GROUNDING BUSHINGS.
9. ALL CONCRETE_SHALL HAVE MINIMUM 4,000 PSI 28 DAY 22 FOR,DETALS 0T SHOWN HERE SEE POLE MANUFACTURER'S
STRENGTH, WAST ARMS SHALL NOT BE ERECTED ON POLES DETALS FOR EACH
BEFORE CONCRETE DESIGN STRENGTH HAS REACHED 3.000 PS
10. CONCRETE SHALL BE PLACED BY WEANS OF TREMIE PIPE
OF DEFOSTED NEMT THE EOTION O e HOLE BY MEAIS
POMP, WHEN, TEMPORARY CASING 1S USED, THE
SORFAGE. GF WET CONCRETE. WST BE KEPT A o
OF TWO FELT ABOVE THE BOTTOM G THE CASIN
B
SOIL PROFILE LEGEND* i e e ]
AREA NO.| DEPTH | SHEAR, STRENGTH VISUAL DESCRIPTION
e 1) | e
e
mer\”‘ arish Scole in Miles 1 520 0.40 SOFT GRAY CLAY & SILTY CLAY
7| 510 050 WEDIUM BROWN, TAN & GRAY CLAY DECEMBER 2, 2008
1618 060
o 1z 3 4 s 1520 .00 STFF TAN & GRAY CLAY & SLTY CLAY
3 [ WEDIUM BROWN, TAN & CRAY CLAY NGRS O TG TG
&l
10-20 S A G G i s cuae 906-04 1or s
] 0T TAN & GRAY SLTY G
SOIL MAP OF EAST BATON ROUGE PARISH B B S BT P e oL POLE
LGWER STRENGTI OF, WATER BEARING SANDS
OR SILTS REQUIRE SPECIAL DESIGN FOUNDATION DETAILS

(GENERAL INFORMATION)

*g9 d.IngI|

€T# I3noy uoyed Jo A1

ENGINEERING DMISION
DEPARTMENT OF PUBLIC WORKS
CITY_OF BATON ROUGE & PARISH OF EAST BATON ROUGE
DESGNED DRAWR. CRECKED | wPROVED

THoM | D. ANOTT |0, AOSENQUIST| B. rarMoh

906-04




Figure 69. City of Baton Rouge #24
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Figure 70. City of Baton Rouge #25
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Figure 71. City of Baton Rouge #26
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SEE DETAIL 1

14 - 0 oans S
oy %o 4z smaGHT oy Ptk
DRILLED SMAFT © ANCHOR BOLTS (SEE TABLE IV
36° srmnGHT Foh AcHOR BOLT DATAN
LT s amc ot vines J—
BOLT CIRCLE DIAMETER VARIES WTH & EACH GALVANI 11
WTH & EACH GALVANIZED / ANCHOR BOLTS (X s v . AWG §6 BARE COPPER
ANGHOR BOLTS (SEE TABLE IV OR ANCHOR BOLT DATA) . GROUND WIRE IN SCH 80 PVC CONDUIT
7o AcoR 801 DATA) T " PoLe Base puATE
BASE PLATE I
- i REQD. NON SHIINK GROUT- 3
ANCHOR: BOLTS H— 5 g &
*5 cean 3 e e 3 1 CHANFERED £0cE %
- ot 5 Tes BASE PLATE 2§ 1 g
oor < AWCHOR BOLT- H B GRavE
e ‘Y 5 TS E
N, STRAIGHT DRILLED SHAFT o)
\\_/ (CLASS 6A4000 CONCRETE) J 5 < ~0° N,
o 52 x oy Ko
SECTION "A—A I Lo TR TERBATER 20
" EMS m EXTEND FULL z Q)
At £55 6" —— 8 8
26 - 410 BARS (w smn[s ALLOWED) ® & TAD WELD-
EQUALLY SPACED - £
549 STRAIGHT = °
- - % SEE PLANS FOR S,
DRILLED SHAFT Eﬁl;l m@“;ﬁ:&% » ¥ QUANTITY AND LOCATION
STRAIGHT g Z - OF REQUIRED CONDUITS.
ot ol - H ¥ apecd-
ST CRGLE DAMETER ks 8l &
WTH € EACH GALVANIZED |
74 ANCHOR BOLTS (SEE TABLE IV —
78 AcHOR B0t OATH P
S iton —— - -
BASE PLATE Z M. CLEAR,
Base pLaTe
5/B"® COPPER GROUND
ANGHGR BOLT- [AMETER VAR ROD (10" M. LENGTH) ———___ |
*5 qER S0LT R MMETTR vases ELEVATION OF DRILLED SHAFT FOUNDATION
*
e o o ama ANGHOR BOLTS (¢ TABLE IV

o
FOR ANCHOR BOLT DATA) 'COMPLETE REINFORCEMENT
RN N T e
¥ TES 45 TES

PROJECTION

‘.
)

NOTE:

£
&
b
.

*
SONTRAGTCR SHALL BE RESPONSIBLE FOR ESTABUSHNG o STANDOFF ST
SYSTEM TG ENSURE THAT CLEARANCE AROUND REINFORGNG STEEL AND (1) PLATE (1/2°66756").
CAGE IS MANTAINED AT ALL TWES. SYSTEM MUST BE AFFROVED BY
THE ENGMEER PROR T0 DRILLIVG OF SHAFT.

LT# 93noy uojyeq jo K1) 7L dan3ig

TABLE Ill — REQUIRED FOUNDATION DESIGN TABLE IV — DRILLED SHAFT AND ANCHOR BOLT SIZE (STRAIN POLE FOUNDATIONS) 1
GROUPS FOR SPAN WIRE COMBINATIONS e e | o yr yrey proaes —
PRIMARY SPAN LENGTH () FOOATON | lowet A7 | DELECTONRATE | cRGle | oiien | sRONoN | swarr |swaer | swr |swaer | st |smer | sorr | swer /2R PLATE 45 - HOOP TE
PN [P g vy ey prvey prwy pyny P pes CROUP (FOOT-1 K\PSJ 25" ABOVE BASE | (ncrEs) (INCHES) | (INCHES) | DIAMETER | DEPTH | DIAMETER | DEPTH | DIAMETER | DEPTH | DIAMETER | DEPTH N.T.S.
(INCHES/100 Iz8.) (INCHES) | (FEET) | (INCHES) | (FEET) | (INCHES) | (FEET) | (INCHES) | (FEET) e
5| ale e clclololelelr x 500 0050 2 s 7 % o | = s 0 [ % [
i[= 5 lclclololelelr]r s Te5.00 o0s0 T s 7 | w | 0 & [ B 7 ANCHOR BOLT DETAIL
z [ clololelelrlrle C 7500 Sos0 % s 7 % |2 | % | w | = [EN ) s
2 [ clelclrlrlele o Ta5.00 Dos0 ) ) 5 % | | 0 2 (e ) s
z [ Elr|r|cleln 3 185,00 om0 7 ) 0 5 | | % 0 = [ % s
&[Gz Flolo|n|n ¥ 205,00 0030 2 200 0 % | » | 0 [ w | 7
5 [= Cl N ER G 21500 030 ® | 2m o |mowoomeams| w2 | w | w | e | w2 | w [ A SRR PN T, A SHET O
Q9 [ 18 [N H 22500 0.0%0 28 2.00 ] |Prom. oesox U | 42 19 2 8 [ 18 o . o™ & 906—-04 ecewser 3, 2008 | 4 OF 4
g T [l ' 2500 00% 2 200 5 [Poosomom] @ T w2 0 = 0 R i
65 3 ] 24500 0% 2 20 & [ oo o] a8 s m W | s SIGNAL POLE
TABLE Wl NOTES: TABLE IV NOTES: FOUNDATION DETAILS
.
%:;::E %Fnsa:‘:yznm(mmuﬁv AN SECONOARY, ; ::r(E :’;:F:c D;cn ‘: :;; NL:.L:F:::(:;?:W o sEm:E :;‘:: AREAS. DECEMBER 3, 2008 (STRAIN POLES)
2 DETERMINE THE REGUIRED FOUNDATION DESIGN CROUP. FOR THE DRILLED SHAFTS INDICATED AS "SPECIAL DESIGN REQUIRED".
3 SEE TASLE IV FOR REQURED ANCHOR BOLTS AND DRILLED * SRl i kaead 3t 4TS0S BBl R T W S ow savos ENGINEERING DS
SHAFT DIAMETER AND DEPTH. ARE KNOWN. 4 SITE SPECIIC SPT BORING OR CPT SOUNDING SHOULD BE MADE N F I T DEPARTMENT OF PUBLIC WORKS
AREAS 3 AND 4 TO DETERMINE I D, IN [ I I cry OF EAFDM ROUGE & PAR\SH DF EAST_BATON ROUGE
WHICH CASE, SITE SPEGFIC DESION OF FOUNDATIONS WL BE REQURED.  — t [ omwn | ceced | aperouep
et DESCRETON & " X amO
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Figure 73. City of Baton Rouge #28
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3/8" WIRE ASTM #M75

WIRE ASSEMBLIES,

1/2 " OR 5/8 “ THROUGH BOLT ON ROE. SQUARE
e Uil Db U 2

SO B AL SaNeE 3308 R JosL
#7902, IF SPAN STRAIGHT: #7903 OR 41096,

SPUT- BOLT CLAMP
/ —BEGIN AND END LASHING WITH ONE BOLT CLAMP.

RIP LOOP 5' OF WIRE ON ‘ml
ONE LOGF W '

NOTE, MESSENGER T0 BE ELECTRIALLY
CONNECTED T0 ANY EXSTING GROUND. WIRE

ALOWABLE DISTANCE. BETWEEN ——
POLE & CONDULET MAX — —

NATURAL GROUND
OR PRVEMENT —y

———CABLE ROUTE WHEN NOT ENTERING CONDUIT,

CLAMP ON ALUMNUM NEATHERHEAD IS SIZED ACCORDING
UCT SEAL OR PLASTIC INSERT.

HEAYY_DUTY, ALUMINUM TWO=HOLE CONDUIT
STRAPS PLAGED WITHIN 2" OF PIPE JOINTS
CONDULETS, WEATHER HEADS AND

STRAPS SHALL BE ATTACHED 10 POLE USING 174
2 1/2 " HDG LAG SCREWS.

$IE OF CONDUT RISER SHALL 10 BE 2° NOMNAL TO ACCEPT
THE_CABLE_OR AS SHOWN ON_INTERSECTION
TSRt Fok ook LEAG I TR s SHown N pLANS.

"C" CONDULET
HOT DIPPED GALVAMIZED

3 DEPTH

GROUND ROD f :\‘ APTE;
RIGID STEEL PVG/PEC ADAPTER

SIDES OF SPLICE AND ON_BOTH PROVIDE DRIP LOOPS
ON BOTH SIDES OF INTERSECTING STREETS.

1/4 " SEMEN MARTIN GRADE GALVANIZED SPAN WIRE
ASTM 475

STAINLESS STEEL LASHING WIRE 0.045” DAMETER FOR
INTERCONNECT TO HOLD CABLE TIGHT AGAINST THE
SPAN.

MAXIMUM_SAG FOR INTERCONNECT MESSENGER CABLE
SHALL BE 2% WITH MINIMUM CLEARANCE ABOVE ROADWAY
OF 18",

SHOULD UNUSUAL CIRCUMSTANCES BE ENCOUNTERED, SPLICING
SHALL BE APPROVED BY THE PROJECT ENGINEER. A 3M SPLICE
BOX SR APPROVED EQUAL SHALL BE USED BY TH

T NO  DIRECT PAY. SPLICES IN INTERCONNECT CABLES SHALL
B aoe™ Ov AT POLE.
WHEN_INTERCONNECT IS DEAD ENDED AT POLE. HARDWARE
AS SHOWN FOR WOOD POLE DETAIL SHALL BE USED.

INSTALLATION SHALL BE CLASSITED A5 120 VAC SECONDARY
LOCATED BELOW POWER CO) EQUIPMENT ABOVE OTHER
UTILTIES N ACCORDANCE T NATIONAL ELECTRE SRRV

TYPICAL CONDUIT RISER ASSEMBLY & INTERCONNECT DETAIL

ON WO0D

POLE

5/8 " ANGLE THUMBLEYE BOLT, FOR Dov
GUY WITH LIFT_PLATE AND SHALL
ATTACHED TO POLE WITHIN 6° rRO

POINT WHERE SPAN WIRE ATTACHES TO
POLE, ALL EXCESS BOLT (ENGTHS

SHALL ‘BE TRIN

LIFT_PLATE SNML EE ATTACHED TO

POLE WITH 3/8 " x 3 HDG LAG SCREWS.

THREE-BOLT CLAMP

STRAIN INSULATOR

7 GUY WIRE GUARD

ANCHOR

NOTES:

TOP OF POLE SHALL BE CAPPED WITH MALLEABLE
ALUMINUM 0.032" MATERIAL.

TOP OF POLE TRIMMED LEAVING A MAXIMUM OF 18" OF POLE
ABOVE ATTACHMENT FOINT OF SPAN.

THE ANCHOR ROD SHALL BE A MINMUM OF 5/5" Din
LONG. ACCEPTABLE ANCHORS ARE: CHANCE B-' WAY D(PANSIUN
ANCHORS OR 3 HELICAL 12°-10"-8'. 7,000 C/ /2
ROD AND ANY EXTENSION NEED TO MEET THE REDU\EEMEMS N
THE DOTD SPECIFICATIONS.

ALL POLES INSTALLED SHALL HAVE A #6 AWG BARE COPPER WIRE

INSTALLED THE LENGTH OF POLE WITH BUTTGROUND (APPROVED

8 INSPECTOR PROR T0 IWSTALLATION OF POLE) OR CONNECT TO
X & GROUND ROD USING LUG OR CADWELD.

WOOD POLE DETAIL (DOWN GUY)
FOR EXISTING AND NEW

_PROJECT NO. -SH EET

2 1/2 7K 2 1/2 * SQUARE CURVED WASHER
SQUARE NUT AND THIMBLEYE NUT.

127 MIN,

SERVICE SLEEVE

THREE BOLT CLAMP

5/8 " @ THMBLEVE ANCHOR ROD I&““
ik I

FEBRUARY 27, 2008
CLASS 3 POLE SHALL BE USED AND CREOSOTED IN
ACCORDANCE WITH SECTION 906 AND 1013 OF THE STANDARD
SPECIFICATIONS.

CENERALLY, ANCHORS ARE 20" T0 30" BEHIND THE POLE IN LNE Wi
TH

OBSTRUCTH TACHMENT FITTIN "o BipFeD
ALVANIZED UNLESS STATED OTHERWISE. POLES EMBE GROUND AS
FOLLOWS: 35" POLE - 7', 40° POLE - &, 45 POLE -
STANDARD PLAN NO. DATED SHEET_ HO.
906-05 Fesmuier 26, 2008 | ”2 OF 2

WOOD POLE AND
CONDUIT RISER DETAILS

ENGINEERING DIVISION

ENT OF PUBLIC WSRKS
PR

*$L 9Ing1
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25 1/2° (24°X30°)"
31 1/2° (30'X36")

SPACING
& 1/47 TYP. (2473307
4 7/167 TIP. (307367

31 1/27 (24°x307)
37 1/2° (30°%367)

| ® b I 5 I - I 1
| ® b I 3 I - I O
|E W | ®m ®m @
| ® \|®m ®m ®

7 YR, (30%367)

67 TYP. (24307)

LED PANEL ASSY.
(083 ALUML)

HIGH QUTPUT WHITE
LED ASSY.

s1. D0OR
/_(ma EXTRUDED ALUML)

1/4-TURN
1 T s

. HOUSING

(125 EXTRUDED ALUM.)

117167 (0PEN) x 267 * — SIGN SIZE VARIES ACCORCING TO SIGN
SPECIFIED.

NOTES:
1. FACE SHALL BE BACKLIT WITH POPULATED PANEL OF HIGH OUTPUT WHITE LED ASSYS.
SIGN FACES SHALL BE VINYL GRAPHICS OVER .125" THK. POLYCARBONATE,

LEGENDS SHALL COMFORM TO FHWA'S "STANDARD ALPHABETS FOR HIGHWAY SIGNS.”
ACE COLORS FER MUTCD STANDARDS.

3. HINGE AND FASTENERS TO BE STANLESS STEEL.
£ SIGN SHALL BE FULLY GASKETED AND WATERTIGHT,

5. SIGN SHALL BE EQUIPPED WITH FOUR DRAIN HOLES LOGATED IN THE LOWER
CORNERS OF THE HOUSING,

6. 1/2° Dis POWER ENTRY HOLE PROVIDED THROUGH BOTTOM OF HOUSING.

7. SIGH HOUSING COLORS:
INTERIOR OF HOUSING, BACK COVER, AND PANEL ASSY. ~ GLOSS WHITE ENAMEL FINISH.
FTER MOUNTING LED COMPONENTS TO PANEL ASSY., COAT ENTIRE FRONT OF PANEL
WITH 10 COATS OF CLEAR LAQUER.
EXTERIOR - SEMI=GLOSS BLACK ENAMEL FINISH,

8. APPROXIMATE WEIGHT OF SICN ASSY. = 50 LBS. (24™30" SICN), 65 LBS. (30°X36" SIGN)

9. INTERIOR OF HOUSING SHALL BE PAINTED WHITE.
EXTERIOR HOUSING COLOR...(OPTIONAL)

10. SIGN_SHALL BE EQUIPPED WITH FOUR 1/8" DIA DRAN HOLES
LOCATED IN THE LOWER CORNERS OF THE HOUSING.

11. MOUNTING HUB SHOWN FOR THE SPAN WIRE MOUNT. OTHER MOUNTING
METHODS AVAILABLE ON REQUEST.

12, Internally llumingted Signs. INTERNALLY ILLUMNATED SIGNS SHALL BE
INSTALLED SUCH THAT THE BOTTOM OF THE SKGNS SHALL BE NOT LESS
THAN SEVENTEEN (17) FEET ABOVE THE ROADWAY PAVENENT CENTER LINE
AND NO LESS THAN SIXTEEN (16) FEET ABOVE FINISHED GRADE JUST BEYOND
THE SHOULDER, BIKE LANE OR MULT-USE LANE. LATERAL CLEARANCE
HETWEEN SIGNS AND SIGNALS SHALL BE MANTAINED IN ACCORDANCE WITH

LEGEND
TO BE
DETERMINED

TYPICAL LEGEND
(NOT TO SCALE)

INTERNALLY ILLUMINATED SIGN TYPICAL DESIGN

eace, 125 Tk WHTE
POLYCARBONATE \

T

SLOTIED SPRING-CAM LATCH

—

TERMINAL STRIP

STRAM RELIEF

B,

p
/_ (063 ALUM.)
// 1 AMP FUSE & FUSEHOLDER
//— LED CRVERS
BACK PLATE
/_ (083 ALUM)
/ Moy,

(AN

3

SECTION A-A

3/87 DIA. DRILL, 3 PLACES
DRILLED TO MATCH PELCO
TRI-STUD FOR MAST ARM

MOUNT. PELCO BRACKET
PROVIDED BY OTHERS.

TOP_VIEW
(NOT TO SCALE)
12 374" (24"X30")

|18 3/4 (06367

ENTRY HOLE

/7 D, Wit

BOTTOM VIEW
(NOT TO SCALE)

NO
TURNS

33 R34 R3-1
247 X 247 247 x 247 247 X 247
LEFT LANE
MUST
ONLYI TURN LEFT
i
R =
30" X 36" :
ﬂ
LEFT LEFT ON o
GREEN
TURN s [N |
SIGNAL| ONLY SJ]
R10-10 R10-12 R10-5
247 X 30° 24" X 30° 247 X 30
NO
TURN
ON
RED

NOTES:

SINGS NOT SHOWN SHALL BE SIZED PER THE LATEST EDITION

OF THE WUTCD AND

SHALL BE APPROVED BY CHIEF TRAFFIC ENGINEER.

120 VAC
NEUTRAL

CHASSIS GROUND

TERMINAL STRIP

0S# A3noY uojeq Jo A1

CONNECTION
FANDARD PLAN NO. DATED ‘SHEET NO.
906-06 DecEMBeR 2, 2008 | ~1 OF 2

DECEMBER 2, 2008

INTERNALLY ILLUMINATED
REGULATORY SIGN
DETAILS

EERING DIVISION
DEPARTMENT OF PUBLIC WORKS
CITY_OF BATON ROUGE & PARISH OF EAST BATON ROUGE

TED. | G. VANNICE | 0. ROSEHQUST |1 PARTENHEMER)

906-06
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ITEM DESCRIPTION QTY.
TASE 175" ALUMINDW
DGOR_FRAVE, 125" ALUMINUM

] el

SIGAL FAGE PLATE, 125 ALUMINUM
FACE_HO0D, 03" ALUMINOM

— 91T —

SIGNAL_BACK_PLATE, 063~ ALUMINGN.
TRANSFORMERS, 10.8 VOLT, 48.5 VOLT—AVPS.

TO DOOR FRAME, BOTH ENDS.

j | beu-are wewp o SoE o comieR posT

CLEAR_POLYCARBOWATE LEWS 175" THICK
S| WIRE_ENTRY BUSHING

70| TERNINAL BLOCK, BARRIER TVPE
11_|5/16" X I* STAIN.ESS STEEL HEX HEAD BOLT & NUT

15 [N K, STAINLESS STEEL

CAST ALUMINOM_ALLOY WOUNTING AU (1 172" STANDARD PIPE THREAD]
ANGE, STAINLESS STEEL
FIBER_OPTIC_END TPS FIE

DIMENSIONS
STANDARD SIZE DIM. & DIM.

o B 1o

LEGEND a
AREA o

[—®
10

/
SIGN LEGEND . \®

-
q s B

T
somes
ALL SEANS G

e

DECEMBER 2, 2008

OTE:
ALL_NUTS, BOLTS & SCREWS ARE T0 BE STANLESS [ A—
STEEL UNLESS OTWERWISE NOTED.

SECTION Z-7%
TGS 0| o on| H T
BIANK OUT _SIGN _TYPICAL DETAIL BLANK OUT
SIGN DETAIL
= = I AR
it !

I€# 98n0Yy uojeq Jo A1) 9/ N3y
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5"

TYPICAL F/Q STANDARD SPLICE TRAY — BUTT SPLICE
SCALE:  N.TS.

THE CONTRACTOR SHALL FOLLOW ALL AND
FOR THE CABLE AND SPLICE ENCLOSURE INSTALLATION.

ALL BUFFER TUBES SHALL BE CUT TO THE SAME LENGTH WITH THE PROPER STORAGE SLACK
AND SECURED TO THE TRAY EY TIE WRAPS OR MANUFACTURE'S APPROVED EQUAL.

ALL FIBERS SHALL BE CUT TO FIT IN THE ASSIGNED SPLICE POSITION WITH THE PROPER
AMOUNT OF SLACK,

ALL SPLICES SHALL HAVE HEAT SHRINK SPLICE PROTECTORS AND SHALL BE SECURED IN THE
THE ASSIGNED HOLDER POSITION,

HAN TWO BUFFER TUBES, 24 FIBERS, SHALL BE SPLICED IN ANY SPLICE TRAY RATED
FOR"5E iBERS OR LESS,

[ —————

TYPICAL F/O HEAT SHRINK SPLICE PROTECTOR
SCALE: N.TS.

1. ALL HEAT SHRINK SPLICE PROTECTORS SHALL BE TESTED TO BELLCORE (TELCORDIA)
SPEC GR 1380 AND BE 60MM IN LENGTH.

2. ALL SPUCE PROTECTORS SHALL HAVE A CLEAR POLYLEFIN TUBE, AN INNER COPOLYMER DIELECTRIC
SLEEVE AND A STAINLESS STEEL STRENGTH MEMBER.

3. THE SHRINK PROCESS MAY VARY IN TIME AND TEMPERTURE. THE DIAMETER OF THE COMPLETED
SHRINK SLEEVE PROTECTOR SHALL BE Z.8MM.

4 ALL SPUCE PROTECTORS SHALL BE SECURED TO THE TRAY BY MEANS OF A NON-HARDENING SILICCNE
ADHESNE APPLIED TO THE INSTALLED SPLICE IN THE SPLICE TRAY HOLDER.

PROJECT NO. SHEET

BACKBONE END

BUILD-OUT END

DROP CABLE/
PATCH CORD

-l

TYPICAL F/O STANDARD SPLICE TRAY — DROP CABLE/PATCH CORD (EXPRESS)
SCALE: N.TS.

1. THE CONTRACTOR SHALL FOLLOW AL AND
R T GABLE, AND SPLICE- NCLOGURE. WETALLATION,

2. ALL UNEXPRESSED BUFFER TUBES SHALL BE SECURED AND STORED INSIDE THE CLOSURE.

3. ALL EXPRESSED FIBERS SHALL HAVE HEAT SHRINK SPLICE PROTECTORS INSTALLED OVER THE SPLICE.

4. AL EXPRESSED FIBERS SHALL BE CUT TO THE PROPER LENGTH AND SECURED IN THE
ASSIGNED SPLICE HOLDER.

5. AL EXPOSED NON-EXPRESSED FIBERS SHALL B STORED PROPERLY INSIDE THE SPLICE TRAY
TO ENSURE MAXIMUM PROTECTION FROM DAMAGE.

6. THE OROP CABLE AND/OR PATCH CORD SWALL B PROPERLY SECURED INSIDE THE SPLICE TRAY
WRAPS OR MANUFACTURER'S APPROVED EQUI

7. FIBER OPTIC CABLE SMALL BE INSTALLED IN ACCORDANCE WITH THE LATEST INSTITUTE OF ELECTRICAL

AND ELECTRONICS ENGINEERS STANDARDS ASSOCIATION (IEEE-S&) REQUIREMENTS.

SPLICE TRAY

SPLICE TRAY KIT
SCALE:

NS,

FEBRUARY 27, 2008
STANDARD PLAN NO. DATED | SHEET .
906-07 reounrr 20, 2008 | *0F 5
FIBER OPTIC
SPLICE ENCLOSURE
DETAIL
ENGINEERING DVISION
OF PUBLIC_WORKS

- er BAIDH ROVE & PARSH GF ST RATN ROV

=

CHECKED | APPROVED

R R O 0

906-07

*LL 9Ing|

7€# 933N0y uoyed Jo A1
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GENERAL NOTES

CONDUIT FOR FIBER OPTIC CABLE. REQUIRED 10 UTLIZE LARGE RADUS
BENDS (MINIUM RADIUS 67 NO ELBOW JOINTS ALL

ALL TYPE "I" JUNCTION BOXES SHALL HAVE A MINIMUM OF 50 FEET OF SLACK CABLE.

ALL UNDERGROUND SPLICES SHALL BE PERFORMED N A TYPE "J' JUNCTION BOX AND SHALL
CONTAN 100 FEET OF SLACK F/O CABLE FROM EACH REEL.

@@ ©

®

100 FEET OF SLACK CABLE FROM THE F/O TRUNK LUNE AND 50 FEET OF SLACK FROM THE
DROP CABLE.

ALL SPLICES TO BE FUSION UNLESS OTHERWISE NOTED.

(F) FIBER OPTIC CABLE RUNS TO UTILIZE MIN. 1.257 HDPE CONDUIT,
(5) TVPE “T FBER ORTIC JUNCTON BOXES ARE T0 BE USED WHEN NO' SPLICING 15 REQURED

(B) TVPE " FBER OPTIC JUNCTION BOKES ARE TO BE USED WHEN SPLONG IS REQURED.

ALL CABINET SPLICES SMALL BE PERFORMED IN A TYFE “J* JUNCTION BOX AND SHALL CONTAIN

NC_S.S.
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SECTION C-C % SECTION A—A
2 PLACES
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2 PLACES
FIBER OPTIC JUNCTION BOX DETAILS
(TYPICAL)
TYPE DIMENSION (IN.) (APPROX.)
BOX. A B c o E F G H 1 J K

1 475/8/30 1/8) 3 [495/8[321/8/ 18 [281/8455/8) 15 1/2 2
1 |«75/8]30 178 5 _|95/8|321/8 36 |28 1/8455/8) 15 | /2| 2

NOTES:

. JUNCTION BOXES AND COVERS SHALL BE CONSTRUCTED OF A CONCRETE
SITE_ MATER

BOX DIMEN
émcn{s SHALéD BE nm]wn{n FOR REMOVING THE COVER.

SIGNAL" IS TO BE INSCRIBED ON TOP OF THE COVER.
8 mstms 70 BE CENTERED. O ONE WALL OF TYPE | & BOKES,
S.825 FROM THE TP OF EXCH 2O
9. TWO PIECE STEEL PIERCED CHANNEL 1
vo BE SUPPLED WIH EACH BOX. EHEL 1O BE PIERCED ON

10. BOLES T0BE 1/2° x 3/4" LONG STANLESS STEEL. 1/8" SPAGERS
TC BE PLACED BETWEEN CHANNELS AND WAL OF JUNCTION BOX.
11, GHANNEL RACKING 10 BE FACTORY INSTALLED.

QLIMIZED CUINEL RATNG
3 SIDES PIERCED, 26" LONG

EQUIVALENT TO UNISTRY

F1000 H3 PG OR EQUNVALENT

GALVANIZED CHANNEL RACKING
3 SIDES_PIERCED, 26” LONG
EQUIVALENT TO UNISTRUT

o
P1000 H3 PG OR EQUIVALENT SIGNAL CONTROLLER CABIN

~ FIBER DROP CABLE

=
AN
o o

FIBER OPTIC SPLICE CLOSURE
TYPE J JUNCTION BOX

FIBER TRUNK CABLE TO

FIBER TRUNK CABLE TO
ADJACENT SIGNAL ADJACENT SIGNAL

FIBER TRUNK CABLE TO
ADJACENT SIGNAL

FIBER OPTIC CLOSURE
TYPE | JUNCTION BOX

NOTES:
1. SECURE CABLE SLACK AND CLOSURE TO CHANNEL RACKING VA UV RESISTANT BLACK NOTES:
2. URRTAN ML FEND RO (ACEORDINE 15 MANUPACTURERS. SPECIICATIONS FOR :
3 N 1. CABLES SHALL BE DRESSED IN A COMMON BUNDLE EVERY 3 FEET WITH UV RESISTANT
5. SANTAN & CLARMICE BEMEEN T0° O FULL BOX AND CABLE/ CLOSURE e bl Sonok mip LR T
- : 2. SECURE CABLE SUACK AND_ CLOSURE 0 CHANNEL RACKING VA UV RESISTANT BLACK
& ROUTE CABLE EXTING CONDUT 5 10 NOT INTERFERE Wi FUTURE USE OF Ty 15 (NI, TENSIE STRENGTH CABLE T
5 MaTh SEND RADIUS (ACOORDING 10 MAUFACTURERS SPECFICATIONS FOR
5. EABLE SLACK SHALL NOT BE STORED ON THE FLOOR OF THE PULL BOX. é‘".g'f_;" o \T'REST) FOR LARGEST cAB I et FlesTion
4 o ELEARMICE. BETWEEN ToP O PULL BOX AND CABLE/ GLOSURE.
£ HOUTE CaBLE" EXTIAG. CONDUIT RS . NOT INTERFERE WA FUTCRE. USE-OF EMPTY

CONDUIT,

JUNCTION BOXES NOTES:

1. THE MAXIMUM DISTANCE BETWEEN JUNCTION BOXES USED FOR FIBER OPTIC
[ PIBER OPTIC TRUNK COMMUNICATIONS CABLE SHALL BE ONE THOUSAND ) FEE

CABLE (I CONDUIT)

FIBER OPTIC PULL  1—1/4" HDPE~, / 2 THE PROJECT ENGINEER PRIOR TO WSTALLATION SHALL APPROVE THE
BOX TYPE " —, coNbur XES SHALL BE LOCATED A
MU OF TREE (1) TEEY GEHND T CURB OR A MINIOM CLEARANCE OF

TEN (10} FEET FROM THE EDGE OF THE TRAVEL LANE. WHICHEVER IS GREATER.
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SPLICE CLOSURE WITH SPLICE TRAY

TYPICAL UNDERGROUND SPLICE

TRAFFIC. CONTROLLER
CAT 5 UTP CABLE

FEBRUARY 27, 2008

—ETHERNET SWITCH OR FIBER MODEM

FIBER OPTIC DROP CABLE \

H/—PATCH CHORDS.

[~ FIBER OPTIC TRUNK

[ caBLE (w conpumy F/0 PATCH PANNEL STANDARD PLAN NO. DATED SHEET O,
FIBER OPTIC JUNCTION o FEBRUARY 26, 2008| “2 OF 5
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DETAIL
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Figure 79. City of Baton Rouge #34
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PROJECT NO,

SM /D

TYPICAL MID-RUN TRAFFIC SIGNAL CONTROLLER CABINET JUNCTION. BOX
OPTICAL SPLICE ENCLOSURE
D1/1-12 r N
s o
rh DROP CABLE
li FUSION SPLICE D1/1-3 TO C1/81/1-3/N
/-2 \ AND D1/4-6 TO G1/B1/1-3,
4:7 FUSION SPLICE D1/7-9 TO C1/81/4-6/N /
AND D1/10-12 TO C1/81/4-6/5
STRANDS D1/7-12 ARE SPARE /] ,‘
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FIBER OPTIC COLOR CODE LEGEND
T BwE 7 /€D INDICATES CABLE No. (G-CABLE, D-DROP GABLE, P—PATGH GORD. XC-EXISTNG CABLE)
INDICATES. BUFFER N
2 Snee 8 oo INDICATES FIBER Ne.
3 GREEN 9 YELLOW / -
2 orom T ocer INDICATES DIRECTION OF CONTINUATION
5 SLATE 11 ROSE
6 WHITE 12 AQUA
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FEBRUARY 27, 2008

sMF/0
STANDARD PLAN NO, DATED SHEET NO.
906-07 Feemusir 26, 2008| 4 OF 5
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Figure 81. City of Baton Rouge #36
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This public document is published at a total cost of $200.

29 copies of this public document were published in this first
printing at a cost of $200. The total cost of all printings of

this document including reprints is $200. This document was
published by Louisiana Transportation Research Center to
report and publish research findings as required in R.S. 48:105.
This material was duplicated in accordance with standards for
printing by state agencies established pursuant to R.S. 43:31.
Printing of this material was purchased in accordance with the
provisions of Title 43 of the Louisiana Revised Statutes.
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